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Macroglossia 


may  be  healthy.  The  tongue  hangs  forward 
over  the  chm,  and  its  surface  is  constantly 
dry  and  the  papillse  are  prominent.  Small 
hcemon-hagic  pimcta  are  seen  beneath  the 
mucous  membrane,  and  between  the  eleva- 
tions are  sores  and  fissures.  The  tongue 
can  by  an  effort  be  dra\vn  into  the  mouth, 
but,  oxcejjt  when  voluntarily  retracted,  it 
is  habitually  protruded.  The  oral  passage 
being  obstructed,  breathing  is  performed 
chiefly  through  the  nostrils,  which  are, 
therefore,  dilated.  The  constant  dribbling 
of  saHva  causes  a  rough,  red,  eczematous 
eruption  on  the  skin  covering  the  chin.  If 
lomctm'ed,  the  exudation  will  appear  more 
serous  than  bloody.  This  condition  has 
first  to  be  distinguished  from  that  of  acute 
glossitis,  in  which  the  history  of  some  injmy 
or  cause,  and  the  rapid  onset  of  the  swell- 
ing, together  with  the  pain,  the  glazed 
appearance  of  the  sm-face  of  the  organ, 
which  is  observed  to  fill  the  cavity  of  the 
mouth  but  to  protrude  but  little  firom  it, 
point  to  the  true  nature  of  the  affection. 
A  condition  for  which  true  macroglossia 
has  been  mistaken,  and  for  which  amputa- 
tion has  been  erroneously  performed,  is  that 
which  is  seen  in  some  idiotic  children,  par- 
ticularly in  those  who  ax'e  described  as 
'  sporadic  cretins,'  in  whom  the  mouth  re- 
mains open,  and  the  tongue  lies  between 
the  gums  or  even  is  advanced  beyond  them ; 
but  the  vacant  look  and  absence  of  all 
expression,  the  small  forehead  and  general 
dwarfed  appearance,  added  to  the  fact  that 
the  size  of  the  tongue  does  not  undergo  any 
increase,  should  obviate  this  mistake. 

Treatment. — Compression  has  in  many 
cases  effected  a  cure,  and  should,  at  all  events, 
be  given  a  fair  trial.  This  is  best  accom- 
plished by  strips  of  isinglass  plaster  placed 
round  the  organ,  much  in  the  manner  of 
strapping  a  testicle.  Beneath  this,  small 
strips  of  calico,  which  have  been  steeped 
in  a  solution  of  alum,  tannin,  or  some  other 
astriugent,  may  be  woimd  roimd  the  tongue ; 
or  a  liiien  bag  may  be  made  to  fit  the  pro- 
traded  portion  and  be  tied  behind  the  head 
with  tapes.  "When  the  tongue  can  be  re- 
tained in  the  mouth,  the  chin  should  be 
supported  by  a  bandage  secured  over  the 
vertex,  and  the  mouth  thus  kept  constantly 
closed.  All  these  means  are,  however, 
difficult  of  appUcation,  and  the  alternative 
of  excision  will  in  most  cases  have  to  be 
resorted  to.  This  is  best  performed  by  ex- 
cising a  V-shaped  portion,  with  scissors  or 
a  bistoury,  from  the  end  of  the  elongated 
member.  The  htemorrhage  is  not  severe, 
and  the  vessels  are  easily  secured  with  cat- 
gut hgatures,  when  the  edges  of  the  woimd 


thus  made  can  be  brought  together  by  one 
or  more  silver  wires  passed  deeply  through 
the  substance,  thus  drawing  the  parts  firmly 
together,  while  the  edges  are  superficially 
united  by  means  of  fine  wire  or  horsehair. 
This  is  more  likely  to  obtain  ijrimary  union 
than  any  other  method,  but  the  ecraseur  or 
galvano-cautery  may  be  used  with  the  same 
pm-pose.  The  period  at  which  operation  is 
to  be  resorted  to  should,  if  possible,  be  before 
dentition  has  commenced,  and  the  sutures 
should  be  removed  before  suppuration  in 
their  track  has  occm-red.  The  introduction 
of  setons  or  the  injection  of  astringent  fluids 
is  worse  than  useless.  As  regards  medicinal 
remedies,  there  is  some  advantage  in  putting 
the  patient  on  cod-Hver  oil  and  some  pre- 
paration of  ii-on.         John  H.  Morgan. 

MADURA  FOOT.  See  Fungous  Dis- 
ease OF  India. 

MALACOSTEON.  See  Osteomalacia. 

MALAR  BONE,  Fracture  of  the.  See 
Face,  Fractm-e  of  Bones  of  the. 

MALIGNANT  PUSTULE  {S7j7ion. 
Anthrax  Charbon,  Woolsorters'  Disease, 
Mycosis  Intestinalis)  is  a  specific  affection 
caught  fi-om  animals  suffering  fi-om  splenic 
fever,  a  disease  which  occm-s  sporadically 
in  cattle  in  this  country,  but  is  endemic 
and  very  fatal  in  many  other  parts  of  the 
world.  Graminivorous  animals,  and  espe- 
cially horned  cattle,  sheep,  and  horses,  are 
Uable  to  splenic  fever,  and  the  disease  may 
spread  to  those  who  have  to  tend  the  beasts 
when  alive,  or  to  handle  their  hides  and 
flesh  after  death.  It  is  in  the  latter  mode 
that  the  infection  is  usually  conveyed  in 
this  country,  where,  of  late  years,  the  disease 
has  occm-red  with  some  frequency  among 
the  tanners  of  foreign  hides  in  Bermondsey, 
and  the  sorters  of  Van  mohau"  in  Bradford. 
It  has  also  been  observed  in  those  who 
have  eaten  the  flesh  of  infected  animals, 
and  instances  are  on  record  in  which  the 
disease  has  been  commimicated  by  butter 
or  milk,  or  by  the  bites  of  flies.  There  are 
two  forms  of  the  disease,  the  external  and 
internal. 

1.  The  external  form  is  the  one  which 
usually  comes  under  the  notice  of  sm-geons. 
It  is  generally  seen  as  a  characteristic 
eschar,  to  which  the  name  malignant 
pustule  has  been  very  incorrectly  api)Ued, 
for  one  of  the  peculiarities  of  the  disease  is 
an  entire  absence  of  jjus-formation  tmtil 
the  tlirowing  off  of  the  slough.  From  a 
few  hom'S  to  several  days,  or  even  weeks, 
after  the  contagious  material  has  come  into 
contact  with  the  skin,  a  small  itching  red 
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pimple  appears  upon  some  exposed  part  of 
the  body,  such  as  the  face,  neck,  or  arm. 
A  vesicle  soon  forms  upon  the  papule,  con- 
taining serum  and  frequently  a  httle  blood. 
This  is  either  opened  by  scratching  or  dries 
up.  Meanwhile  the  papule  grows  and  be- 
comes an  indurated  red  area,  upon  which 
other  vesicles  form  aroimd  the  first.  As 
the  disease  progresses,  the  earher  vesicles 
sink  down,  and  a  shght  central  depression 
of  a  dark  dingy  pm-ple  colour  appears, 
smTOimded  by  a  ring  of  closely  set  pearly 
vesicles,  two  or  three  deep.  This  indurated 
ai"ea  may  attain  a  diameter  of  more  than 
•an  inch.  It  is  usually  elevated  one-eighth 
of  an  inch  above  the  healthy  skin  around, 
and  the  central  depression  is  about  one- 
twentieth  of  an  inch  below  the  level  of  the 
adjacent  vesicles.  Soon,  the  parts  around 
become  shghtly  flushed,  swoUen,  and 
cedematous ;  and  this  swelling  may  be  so 
great  as  to  level  them  with  the  indm-ated 
ai-ea,  which,  however,  can  always  be  dis- 
tinguished by  its  appearance  and  hard- 
ness. At  the  same  time  the  lymphatic 
glands  enlarge  ;  but  this  may  be  in  a  gi'eat 
measmre  concealed  by  the  brawny  oedema 
of  the  subcutaneous  tissues,  which  is  often 
accompanied,  as  the  disease  progresses, 
by  some  Hvid  discoloration  of  the  part. 
There  is  a  remarkable  absence  of  pain  in 
and  around  the  eschar,  pricking  or  a  sHght 
gnawing  sensation  being  usually  aU  that  is 
felt. 

Constitutional  symptoms  set  in  from  a 
few  hours  to  eight  or  ten  days  after  the 
appearance  of  the  papule.  They  bear  no 
exact  relation  to  the  amount  of  local 
trouble.  There  is  pallor,  and  in  bad  cases, 
cyanosis,  with  languor  and  a  feeble  pulse. 
Dyspnoea  may  be  observed  upon  slight 
exertion,  and  occasionally  there  is  a  cough, 
or  a  sense  of  constriction  of  the  chest. 
Vagi;e  pains  and  stiflhess  are  complained 
of  in  various  parts  of  the  body,  with  chilli- 
ness or  even  rigors.  There  may  be  sleep- 
lessness, restlessness,  headache,  giddiness, 
and  more  rarely  delfrium.  In  some  cases 
the  nervous  symptoms  are  more  severe. 
Convulsions  or  tetanic  spasms  occur,  fol- 
lowed by  coma.  In  others,  the  intellect  is 
clear  and  the  voice  strong  to  the  last. 
There  is  usually  loss  of  appetite,  and  some- 
times vomiting  or  diai-rhcea,  with  abdo- 
minal pain.  The  temperature  is  often  high, 
but  it  is  subject  to  rapid  variations.  The 
patient  may  sink  into  a  tj'phoid  condition 
and  die  exhausted,  but  more  often  death  is 
the  result  of  sudden  syncope,  or,  where 
some  part  of  the  neck  has  been  the  seat  of 
local  mischief,  oedema  glottidis  supervenes 


and  proves  fatal  by  asphyxia.  Death 
usually  occm:s  within  five  or  six  days  from 
the  beginning  of  constitutional  infection. 
In  favom-able  cases  the  general  health  is 
not  seriously  aifected.  The  vesicles  may 
dry  up  in  a  few  days,  and  form  a  black 
slough,  which  is  separated  and  cast  off  by 
ordinary  inflammatory  processes. 

In  some  patients,  the  ring  of  vesicles 
may  be  absent  from  the  eschar,  which  then 
consists  of  a  weU-defined  firm  elevation, 
of  a  pellucid  red  colour,  with  a  dingy  pm-ple 
central  depression.  Except  that  it  is  much 
harder,  this  form  may  bear  rather  a  close  re- 
semblance to  a  nsevus.  A  rare  variety  of  the 
external  form  is  malignant  cedema,  which 
is  said  to  occur  sometimes  as  a  primary 
disease  in  those  who  have  eaten  the  flesh 
of  infected  animals,  or  have  inhaled  the 
poisonous  matter  through  their  lungs.  Be- 
ginning as  a  soft,  doughy,  pale  sweUing  of 
moderate  extent,  it  spreads  rapidly  at  its 
circumference.  Vesicles  are  not  always  pre- 
sent, and  when  they  appear,  are  scattered 
irregularly  over  the  siurface.  Constitutional 
symptoms  rapidly  follow  the  development 
of  the  swelling. 

2.  The  internal  form  presents  symptoms 
which  are  in  most  respects  identical  with 
those  which  indicate  constitutional  infec- 
tion in  the  other  variety.  In  this  country 
the  woolso7-ters'  disease  has  usually  as- 
sumed this  form.  According  as  the  con- 
tagion has  been  received  by  the  lungs  or 
alimentary  canal,  the  disease  may  take  the 
form  of  a  broncho -pneumonia  or  gastro- 
enteritis. In  either  case  it  is  generally 
accompanied  by  gi'eat  prostration  and 
mental  depression  ;  frequently,  also,  there 
is  Uvidity  of  the  lips  and  nails,  or  more 
general  cyanosis  without  any  physical 
signs  to  account  for  its  presence.  The  in- 
cubation may  last  from  two  to  ten  days  or 
even  several  weeks,  and  the  majority  of 
the  cases  end  fatally  in  a  few  days.  Oc- 
casionally the  internal  variety  is  followed 
by  the  development  of  the  malignant 
pustide  or  cedema  iipon  the  skin. 

Pathology. — The  essential  feature  of  this 
disease  is  the  presence  of  a  micro-organism, 
the  bacillus  anthracis,  in  the  tissues.  Under 
the  microscope  this  is  easily  seen  as  a  well- 
defined  cylindrical  body,  of  a  much  larger 
size  than  the  bacteria  which  are  iisually 
found  in  decomposing  matter.  The  diameter 
is  generally  about  yg^Ho^^^  inch,  while 

the  length  varies  from  ^^^uoth  to  y j'ssth  of  an 
inch,  and  here  and  there  much  longer  fila- 
ments may  be  observed.  Most  of  them 
,  are  straight,  but  a  few  are  curved  or  bent 
at  an  acute  angle.    Upon  carefiil  exaraina- 
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tion  some  are  seen  to  contain  transverse 
markings,  and  they  have  a  tendency  to 
break  up  into  segments  at  these  points. 
Ovoid  spores  may  sometimes  be  seen  in 
their  interior,  and  occasionally  collections 
of  these  spores  are  found  in  the  adjacent 
tissues.  In  the  external  form,  the  central 
parts  of  the  eschar  are  dried  up  to  a 
leathery  substance,  while  the  surrounding 
skin  and  the  subjacent  tissues  are  infil- 
trated with  fibrinous  exudation.  Small 
patches  of  ecchymosis  occur  in  the  deeper 
layers  of  the  corium,  and  sometimes  in  the 
muscles  beneath,  but  nowhere  is  there  any 
appearance  of  pus.  The  vessels  are  not 
affected.  The  adjacent  glands  are  swollen, 
and  sometimes  ecchymosed.  The  charac- 
teristic bacUli,  with  their  spores,  abound 
in  the  fibrinous  exudations  beneath  the 
Malpighian  layer  of  -  the  eschar.  They  are 
also  found  in  the  superficial  strata  of  the 
corium,  and  outside  the  sheaths  of  the  hair- 
foUicles.  Although  they  are  probably  con- 
veyed by  the  blood  to  the  other  parts  of 
the  body,  it  is  rare  to  find  them  in  the 
vessels  near  the  eschar  or  in  the  blood  of 
the  patient  during  life. 

In  the  bodies  of  those  who  have  died 
from  either  the  internal  or  external  form 
of  the  disease,  the  surface  is  generally 
cyanosed  and  there  are  signs  of  rapid  de- 
composition, the  blood  is  thick  and  dark 
and  does  not  coagulate.  Small  haemor- 
rhages are  found  in  the  viscera,  and  tmder 
the  mucous  and  serous  membranes.  Effu- 
sions of  blood  and  serum  are  met  with 
in  the  pleural,  peritoneal,  and  other  serous 
sacs.  The  lungs  are  congested  or  inflamed, 
with  nodules  of  ecchymosis  upon  the  sur- 
face or  in  their  substance.  In  some 
cases  there  is  oedema  of  the  upper  part  of 
the  larynx.  Blackish  raised  patches,  formed 
by  extravasated  and  decomposing  blood 
and  somewhat  resembling  the  external 
eschar,  may  be  foimd  studded  over  the  in- 
ternal surface  of  the  stomach  and  intestines. 
They  are  surrounded  by  gelabinous  infil- 
trations of  the  mucous  membrane,  and  in 
many  cases  the  process  of  separation  by 
sloughing  is  already  far  advanced.  The 
liver  and  spleen  are  often  large,  congested, 
and  softened,  and  the  mesenteric  glands 
may  be  swollen  and  ecchymosed.  Htemor- 
rhages  may  be  found  in  the  cerebral  and 
spinal  meninges.  Upon  microscopic  ex- 
amination, the  bacilli  are  found  abundantly 
in  the  patches  of  ecchymosis  and  the  sur- 
rounding infiltrations.  In  cases  which 
recover  from  the  constitutional  mfection, 
the  writer  has  seen  the  bacUli  in  the  sputa, 
sweat,  faeces,  and  urine. 


Diagnosis. — In  most  cases,  the  charac- 
teristic eschar  of  the  external  form  is  easily 
recognised.  The  raised  indurated  area,  with 
its  central  blackish  depression  surrounded 
by  a  ring  of  closely-packed  vesicles,  can 
hardly  be  mistaken  for  any  other  affection. 
Further  confirmation  maybe  obtained  from 
the  painlessness  of  the  sweUing,  the  occu- 
pation of  the  patient,  and  the  finding  of  ba- 
cHH  in  the  serum  obtained  by  scraping  the 
vesicles.  The  disease  is  sometimes  con- 
founded with  a  boil  or  carbuncle,  and  es- 
pecially with  the  acute  and  very  dangerous 
form  of  the  latter  which  sometimes  attacks 
the  face.  Both  these  affections,  however, 
are  from  the  first  painful,  and  they  soon 
show  evidence  of  suppuration.  In  the  same 
way,  it  wUl  usuaDy  be  easy  to  distinguish  it 
fi-om  an  ordinary  poisoned  wound.  "When 
the  vesicles  are  drying  up,  it  may  somewhat 
resemble  a  chancre  of  the  face,  but  the  his- 
tory of  the  case,  the  rapidity  of  develop- 
ment, and  the  absence  of  tenderness  would 
usually  siif&ce  for  the  recognition  of  malig- 
nant pustule.  "When  the  soft  parts  are 
much  affected,  its  appearance  may  approach 
that  of  erysipelas  or  celluhtis,  especially 
where  the  eschar  is  small,  or,  in  the  case  of 
malignant  oedema,  where  it  is  absent.  Here, 
however,  the  occupation  of  the  patient  woiild 
afford  a  clue,  and  a  microscopic  examination 
of  the  serum  would  probably  show  the  pre- 
sence of  bacilli.  There  is  also  a  peculiar 
pallor  and  a  tendency  to  the  formation  of 
cyanotic  patches,  which  is  not  observed  in 
ordinary  cellulitis.  In  the  internal  form 
the  diagnosis  of  isolated  cases  is  very  diffi- 
cult, and  they  may  easily  be  mistaken  for 
ordinary  pneumonia  when  the  lungs  are 
primarily  affected,  and  for  enteritis  or  ty- 
phoid fever  when  the  intestines  are  chiefly 
attacked.  But  when  several  cases  have 
occm-red,  or  where  the  occupation  of  the 
sufferers  makes  it  probable  that  they  have 
been  exposed  to  the  contagion,  the  pecuhar 
and  sudden  prostration,  together  ^vith  the 
tendency  to  a  cj'anotie  condition,  for  which 
the  physical  signs  afford  no  satisfactory  ex- 
planation, wUl  be  enough  to  suggest  the 
true  nature  of  the  disease,  and  fm'ther  ervi- 
dence  may  be  obtained  by  the  microscopical 
examination  of  the  blood  and  excretions. 

Treatment. — In  the  external  form,  it  is 
of  the  utmost  importance  to  destroy  or.  re- 
move the  whole  of  tlie  indurated  area  which 
forms  the  prunary  eschar.  This  is  most 
effectually  done  by  the  knife,  and  care 
should  be  taken  to  dissect  away  the 
whole  thickness  of  the  affected  skin,  to- 
gether with  about  one-eighth  of  an  inch 
of  the,  apparently  healthy,  adjacent  tissue. 
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Wlien  the  haemorrhage  has  been  checked 
by  pressiu'e  or  ligature,  the  exposed  sur- 
face should  be  examined,  and  if  it  should 
present  any  appeai-ance  of  discoloration  or 
ecchymosis,  some  cauterising  agent  should 
be  employed,  such  as  chloride  of  zinc  paste 
(i.e.  one  part  of  the  chloride  to  three  of  flour), 
or  potassa  fasa,  or  the  thermo-cautery.  In 
Tm-key,  where  the  disease  is  frequent,  the 
usual  plan  is  to  destroy  the  whole  eschar 
with  the  actual  cautery ;  and  in  France  the 
use  of  potassa  fusa,  for  this  purpose,  has 
been  strongly  recommended  by  Bourgeois. 
Success  has  also  followed  the  subcutaneous  [ 
injection  of  the  hquefied  crystals  of  carbohc  ' 
acid.  It  is  generally  desirable  to  have  ether  ! 
or  chloroform  administered,  but  where  the 
patient  objects,  or  where  his  languid  and 
cyanotic  condition  indicates  that  an  anaes- 
thetic would  be  dangerous,  the  operation 
can  be  performed  without  this  assistance, 
and  it  is  not  attended  with  much  pain.  The 
woimd  should  be  dressed  with  carbolised 
oil,  or  boracic  acid  ointment  spread  on  lint. 

Eecovery  usually  foUows  the  removal  of 
the  primary  lesion,  even  when  the  swollen 
state  of  the  parts  aroimd  and  of  the  adjacent 
glands,  together  with  severe  constitutional 
distiurbance,  proves  that  the  disease  is  no 
longer  local.   Probably,  the  eschar  acts  as  a 
niu'sery  fi'om  which  the  infective  material 
passes  into  the  system,  and  after  excision  the 
patient  is  in  a  better  position  to  throw  off  that 
which  has  already  passed  into  the  circula- 
tion. In  some  cases,  in  which  the  surround- 
ing oedema  is  akeady  excessive,  or  in  which 
after  excision  the  swelling  still  spreads,  it 
may  be  necessaiy  to  incise  freely  the  swollen 
tissue,  or  resort  may  be  had  to  the  siibcu- 
taneous  injection  of  some  antise^Jtic  fluid, 
such  as  an  aqueous  solution  (1  in  20)  of 
carboUc  acid.    The  same  treatment  would 
be  required  in  malignant  oedema.  Consti- 
tutional symptoms  should  be  treated  by  ab- 
solute rest  in  bed,  with  a  plentiful  supply  of 
animal  food,  such  as  beef-tea,  milk,  and 
eggs.    If  the  heart's  action  is  weak,  am- 
monia and  alcohoUc  stimulants  should  be 
freely  given.    Large  doses  of  quinine  are 
beneficial.    The  internal  administration  of 
sulphite  of  sodiimi  in  10-grain  doses  has 
been  recommended,  on  account  of  the  suc- 
cess which  has  attended  its  use  in  the  splenic 
fever  of  animals.    Where  there  is' evidence 
of  obstruction  to  respiration  from  oedema 
glottidis,  laryngotomy  should  be  performed. 
The  subcutaneous  injection   f  morphia  may 
bo  required  in  those  cases  in  which  sleep- 
lessness is  a  distressing  symptom,  and  opimn 
may  be  called  for  to  check  tlie  diarrhea 
produced  by  the  gastro-intestinal  lesions. 


Where  the  lungs  are  aflfocted,  senega  and 
other  expectorants  will  be  useful,  and  the 
patient  may  be  made  to  inhale  air  charged 
with  carbohc  acid  or  some  other  antiseptic 


agent. 
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MALIGNANT  TUMOURS.— All  ma- 

Hgnant  tumours  are  either  Sarcomata  or 
Carcinomata,  and  display  their  mahgnancy 
in  similar  ways,  though  to  a  very  varying 
extent.  For,  whilst  an  innocent  tumour 
may,  by  its  weight,  size,  and  position,  be- 
come dangerous  to  the  comfort  and  Ufe  of 
the  patient,  malignant  tumours  destroy  by 
other  means  as  well.  Mahgnant  tumours 
differ  from  innocent  growths  in  the  fol- 
lowing particulars  : — 1.  Mode  of  gi-owth  ; 
2.  glandular  affection ;  3.  dissemination ; 

4.  interference  with  the  general  health; 

5.  local  recm'rence  after  removal. 

1.  Mode  of  Growth. — AH  malignant 
growths  tend  to  infiltrate  the  tissues  in 
which  they  grow,  and  it  is  in  their  growth 
by  inflltration  that  they  essentially  differ 
ff-om  the  innocent  tumours.  They  may 
also  be  said  to  grow  at  their  periphery, 
innocent  tumours  from  their  centre  ;  and, 
although  this  is  not  absolutely  true,  per- 
haps, in  aU  cases,  still  it  is  a  broad  fact 
which  generally  holds  good.  In  conse- 
quence of  this  infiltratior.  and  peripheral 
growth,  mahgnant  tumours  are  practically 
never  encapsuled,  although  to  the  naked 
eye  they  may  sometimes  appear  to  be  so, 
but  actually  blend  with,  and  are  inseparable 
from,  the  tissues  in  which  they  develop. 
They  never  simply  piish  aside  the  struc- 
tiires  amongst  which  they  gi'ow.  This  in- 
filtration is  more  marked  in  the  carcinomas 
than  in  the  sarcomas,  and  the  latter  are, 
at  times,  apparently  encapsuled ;  whilst,  at 
the  growing  edge  of  the  former,  the  remains 
of  the  surroimding  structures  may  be  seen 
entangled  in  the  tumom'-growth.  But,  in 
addition  to  its  infiltrating  mode  of  growth, 
a  mahgnant  tumour  increases  with  much 
greater  rapidity  than  does  an  innocent  one. 
Its  blood-supply  is  large,  its  cell-multiphca- 
tion  rapid,  and  within  three  or  four  months 
it  may  attain  a  considerable  size.  The 
sldn  covering  such  a  gi'owth  is  at  first 
simply  stretched  over  it ;  then,  especially 
in  the  carcinomas,  it  becomes  dimpled  and 
puckered  by  the  inclusion  of  the  subjacent 
tissues ;  and  finally,  becoming  itself  infil- 
trated and  adherent,  allows  of  the  protru- 
sion of  a  fungating  mass.  This  protrud- 
ing growth  is  often  foul-smoUiug,  very 
vasciilar,  and  readily  bleeding;  and  the 
patient  is  worn  out  by  the  combination  of 
septic  conditions  with  profuso  discharge  of 
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blood  and  pus.  Large  fungoid  masses 
occxu-,  especially  in  connection  with  rapidly 
growing  tumours  ;  for,  where  the  growth  is 
slow,  it  ulcerates  and  disiategrates  on  its 
exposed  siu'face  almost  as  rapidly  as  it  is 
produced.  This  is  very  evident  if  an  en- 
cephaloid  cancer  be  compared  with  an  epi- 
thelioma. 

A  malignant  growth  may  become  the 
seat  of  ioflammatory  changes ;  suppm-a- 
tion  and  the  formation  of  a  definite  abscess 
within  the  timiour  may  occur.  All  the 
usual  signs  of  inflammation  may  be  pre- 
sent, and  the  abscess  may  point  and  burst, 
in  just  the  same  way  as  a  similar  collec- 
tion of  pus  in  an  otherwise  healthy  tissue. 
This  is  especially  common  in  the  case  of 
lymphatic  glands  the  seat  of  new  growth 
secondary  to  epitheUoma. 

2.  Glandular  Affection.— One  of  the 
best  marked  and  most  widely  recognised 
evidences  of  malignancy  is  found  in  the 
affection  of  the  neighbom-ing  lymphatic 
glands.  This  glandular  affection  has  no- 
thing whatever  to  do  with  inflammatory 
processes,  for,  although  the  latter  may  be 
present,  they  in  no  way  bear  evidence  to  the 
maUgnancy  of  the  growth.  The  glands  are 
affected  by  the  production  in  them  of  new 
growth,  precisely  and  in  all  respects  similar 
to,  and  identical  in  structure  with,  the 
original  tumour  ;  so  that  in  the  glands  are 
reproduced,  with  the  most  perfect  mimicry, 
all  the  httle  varieties  of  structure  met  with 
in  the  original  cancer.  Innocent  tumours 
do  not  so  affect  the  glands. 

But  although  glandular  affection  may 
be  said,  in  general  terms,  to  be  of  common 
occurrence  in  the  cancerous  growths,  the 
question  whether  the  glands  shall  be  so  dis- 
eased in  any  given  case  depends  upon  two 
conditions — (a.)  the  character,  and  (6)  the 
locahty  of  the  growth. 

{a)  Charactei: — Speaking  generally,  it 
may  be  said  that  the  carcinomata  much 
more  frequently  cause  glandular  infection 
than  do  the  sarcomata ;  but  that,  of  the 
carcinomata,  the  rodent  ulcers  practically 
never  infect  the  glands,  and  the  adenoid 
carcinomata  not  nearly  so  frequently  as  the 
other  groups  of  the  same  class.  The  epi- 
theUomata  and  spheroidal-celled  carcino- 
mata most  generally  cause  glandular  affec- 
tion. The  sarcomata,  on  the  other  hand, 
do  not  as  a  rule  affect  the  glands — i.e.  when 
they  occur  in  those  situations  in  which  they 
most  generally  come  under  the  notice  of  the 
surgeon,  as  apart  from  the  physician.  But 
one  variety,  nevertheless — the  melanotic 
sarcoma — does,  almost  invariably,  cause 
glandular  infection. 


(6)  Locality.  —  Carcinomas  in  certain 
locaUties  rarely  affect  the  glands.  This  is 
especially  true  of  aU  the  varieties  that  are 
foimd  in  the  oesophagus,  stomach,  and  in- 
testines, as  well  as  in  the  superior  maxil- 
lary bone.  Sarcomata  of  the  testis,  the 
tonsU,  and  of  the  mediastinum,  always 
result  in  glandular  affection,  as  do,  more 
rarely,  sinular  growths  in  other  situations ; 
whilst  sarcomata  of  the  breast,  of  the  sub- 
cutaneous tissues,  and  those  growing  in  or 
around  the  bones,  almost  never  infect  the 
glands. 

3.  Dissemination.  —  Although  malig- 
nant tumom-s,  as  a  whole,  are  prone  to  cause 
metastatic  growths,  this  phenomenon,  like 
glandular  affection,  is  influenced  by — (a.) 
the  character,  and  (&)  the  situation  of  the 
tumour. 

(ft)  Character.  —  Bodent  idcers  never 
tend  to  become  disseminated.  EpitheUomas 
and  adenoid  carcinomas  do  not  become 
disseminated  nearly  so  frequently  as  do 
the  spheroidal-ceUed  carcinomas,  and,  of 
these  latter,  the  scirrhous  growths  are  less 
liable  to  dissemination  than  are  the  en- 
cephaloid  tumom-s.  Of  the  sarcomas,  the 
round  and  mixed-ceUed  groups  are  those 
which  are  the  most  likely  to  be  associated 
with  metastatic  growths,  and  the  melanotic 
variety  is  in  this  respect  of  a  very  maUg- 
nant  natm-e.  The  spindle-celled  sarcomas 
often  become  disseminated,  but  not  so  fre- 
quently as  the  above  groups.  And,  stOl 
speaking  of  the  sarcomata,  it  may  be  said 
that  the  more  the  tumomr  tends  to  become 
developed  into  one  of  the  higher  forms  of 
adult  tissue,  the  less  Ukely  is-dissemination, 
so  that  the  fibro-sarcomata  often  do  not 
become  disseminated  at  all. 

(6)  Locality. — But,  whilst  laying  due 
stress  on  the  influence  which  the  structure 
of  the  growth  exercises  upon  the  question  of 
its  dissemination,  it  must  clearly  be  borne 
in  mind  that  its  locality  is  also  of  great 
importance.  Thus,  epithehomas  of  the  hp 
and  vulva  are  much  less  hable  to  become 
disseminated  than  are  those  of  the  tongue. 
Carcinomatous  growths  of  all  kinds,  occur- 
rmg  in  the  oesophagus  and  stomach,  often 
nm  thefr  entfre  course  without  metastasis, 
whilst  precisely  similar  growths,  in  the 
testis  or  in  the  breast,  are  extremely  prone 
to  become  disseminated.  So  also  with  sar- 
comas. Thus,  round-ceUed  sarcoma  of  the 
testis  tends  to  become  most  rapidly  dis- 
seminated, and  is  altogether  of  a  very 
maHgnant  nature ;  whilst  a  siniilar  tumour 
in  the  pai'otid  gland  is  practically  never 
followed  by  metastasis.  Fibro-sarcomas 
of  the  skin  and  subcutaneous  tissues  often 
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nin  their  entke  coui-se  without  occurring 
in  distant  organs.  Similar  tvmiours  in  the 
breast  follow  a  like  course,  whilst  those 
fibro-sai-comas  which  occur  under  the  peri- 
osteum of  the  long  bones  tend  to  become 
widely  dissemuiated,  and  rim  a  very  maUg- 
nant  com'se. 

4.  AlTECTION  OF  THE  GENERAL  HEALTH. 

There  can  be  no  doubt  that,  in  the  growth 
of  mahgnant  tumom's,  the  general  health 
does  often  become  very  markedly  affected, 
and  that,  more  particularly,  the  patient  loses 
weight  to  a  very  considerable  extent.  This 
wasting  and  loss  of  health  were  formerly 
-supposed  to  indicate  a  cachectic  condition 
that  was  typical  of  cancer ;  and  although 
this  is  no  longer  generally  accepted,  it  is 
certainly  a  fact,  that  a  patient  with  a  ma- 
lignant growth  often  wastes  to  an  extent 
which  is  out  of  all  proportion  to  the  ap- 
parent demands  made  by  the  disease  upon 
his  vital  resoiu'ces.  As  the  growth  increases 
in  size  and  the  viscera  become  the  seat  of 
secondary  tumours,  the  emaciation  and 
weakness  become  more  marked.  Special 
symptoms  will  be  developed  according  to 
the  particular  viscus  diseased. 

5.  Local  Eecurrence.  — •  Almost  all 
tiunours  which  show  their  malignancy  in 
one  of  the  ways  ah'eady  mentioned,  are 
also  prone  to  recur-  locally  when  removed ; 
but  many  other  gi'owths  which  do  not  tend 
to  become  disseminated  or  to  affect  the 
health  of  the  patient,  do  tend  to  recur 
locally  and  sometimes  to  affect  the  glands. 
Such  growths  as  these  are  said  to  have  a 
'  limited  mahgnancy,'  and  the  chief  of  them 
are  the  fibro-sarcomas  or  recm'rent  fibroids 
of  the  skin  and  subcutaneous  tissues,  the 
rodent  ulcers,  and,  to  a  less  extent,  the 
epitheliomas  of  the  skin  sui-faces  of  the 
body  and  of  the  lips.  In  the  section  on 
etiology  this  question  of  recurrence  will  be 
alluded  to,  and  here  the  writers  will  merely 
say  that  the  liabihty  to  recurrence  is  ap- 
parently more  than  can  be  accounted  for  by 
simply  ineflicient  removal,  though  this  is 
undoubtedly  accoimtable  for  a  retm-n  of  dis- 
ease in  many  instances.  These  recm'reut 
growths,  when  sarcomata,  appear  to  run  one 
of  two  pretty  definite  courses — either  the 
interval  that  elapses  between  removal  and 
recurrence  of  each  recun'ent  tumour  steadily 
diminishes,  or  else  it  tends  to  increase.  So 
that  a  gi'owth  may  recur  at  intervals  of 
six,  three,  and  two  years,  then  after  a  few 
months,  and  then  in  the  wound  before  it  is 
Boimdly  healed.  Or,  on  the  other  hand, 
after  two,  three,  or  more  removals  the  tu- 
mour may  never  reappear.  The  former  is 
unfortunately  by  far  the  more  common  of 


the  two  alternatives.  "When  the  period  of 
time  that  elapses  between  each  removal 
tends  to  dimmish,  it  wUl  often  be  found 
that  the  character  of  the  tumour  varies  vnth 
each  removal,  so  that  whilst  the  first  growth 
may  have  been  a  fibro-sarcoma,  the  others 
gradually  become  more  and  more  cellular, 
and  the  last  is  perhaps  composed  of  nothing 
but  spindle  and  oval  cells.  Yet  the  tmnour 
may  never  become  disseminated. 

Etiology  of  Malignant  Tumours. — It 
must  be  owned  at  the  outset  that  om' 
knowledge  of  the  causation  of  sarcomata 
and  carcinomata  is  very  defective — in  fact, 
that  it  is  almost  entirely  hypothetical. 
There  are,  nevertheless,  several  well-ascer- 
taiaed  predisposing  and  exciting  causes, 
which  may  be  shortly  discussed. 

(1)  Inclusion  Theory,  or  embryonic 
hypothesis  of  Cohnheim. — This  theory  may 
be  briefly  stated  as  follows.  At  the  time 
when  the  various  tissues  are  becoming 
differentiated  in  the  embryo,  it  is  supposed 
that  more  cells  may  be  produced  than  are 
required  for  the  proper  formation  of  the 
gi'owing  tissue  or  organ;  that,  not  being 
utihsed,  they  may  remain  in  the  locahty 
in  which  they  originally  grew,  and  may 
become  enclosed  and  surrounded  by  the 
fully-developed  structm-es  in  which  they 
are  placed.  This  small  mass  of  germinal 
embryonic  cells  may  remain  quiescent 
throughout  the  life  of  the  patient,  or  may  bft 
lighted  up  into  active  growth  either  by  tho 
appUcation  of  some  artificial  UTitation,  or 
by  the  normal  physiological  activity  of  the 
part  excited  in  a  natural  manner. 

With  regard  to  this  hypothesis,  it  is  here 
enough  to  say  that  it  is  not  sufficiently 
supported  by  either  physiological  or  histo- 
logical research  to  allow  of  its  general  ac- 
ceptance, and  that  om*  knowledge  of  the 
life  of  the  tissues  renders  it  extremely  im- 
probable that  masses  of  embryonic  cells 
coidd  remain  in  an  unaltered  condition — i.e. 
retain  not  only  the  formative,  but  also  the 
vital  and  inherent  properties  of  embryonic 
cells,  whilst  surrounded  by  tissues  which  are 
undergoing  daily  metamorphosis. 

(2)  Hereditary  Influence. —  It  is  a 
fact  that,  in  a  certain  proportion  of  cases  of 
'  cancer,'  a  history  of  similar  disease  in  the 
same  family  may  be  obtained ;  and,  con- 
sidering that  a  very  largo  nmnber  of  patients 
are  absolutely  ignorant  of  the  cause  of 
death  of  even  their  near  relations,  it  is  quite 

i  certain  that  the  ascertained  proportion  would 
be  increased  if  accm-ate  histories  could  be 
always  ehcitod.  It  must  bo  clearly  borne 
in  mmd,  however,  that  even  if  the  heredi- 
tary nature  of  cancer  were  clearly  proved. 
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this  would  in  no  way  imply  that  cancer  is 
therefore  a  constitutional  or  blood  disease, 
for  just  as  certaia  local  affections,  such  as 
club-foot,  hare-Up,  multipUcity  of  digits,  &c., 
may  be  transmitted  from  parent  to  offspring, 
so  a  purely  local  tendency  to  the  develop- 
ment of  cancer  may  be  inherited.  Such  a 
mode  of  inheritance  is  clearly  indicated  in. 
those  cases  where,  not  only  is  the  tendency 
to  cancer- development  in  general  traceable, 
but  even  to  development  in  the  same  situa- 
tion in  the  offspring  as  in  the  ancestor. 

(3)  Effect  of  Injury  or  Irritation. 
"Whilst  the  above  theories  relate  to  pre- 
disposing causes,  the  effect  of  injury  or 
irritation  may  be  considered  as  an  excit- 
ing cause  of  tumour-formation.  There 
can  be  no  doubt,  in  the  mind  of  &nj  Bur- 
geon of  experience,  that  the  effect  of  injmy 
or  uTitation  in  the  causation  of  cancer 
is  no  mere  hypothesis.  How  the  injury 
acts  is  another  affair  altogether,  and  here 
it  will  suffice  to  point  out  merely  some 
weU-estabhshed  examples  of  the  effect  of 
so-called  traumatism.  The  occm-rence  of 
epithehoma  of  the  hp  or  tongue  is  not  in- 
frequently preceded  by  the  irritation  of 
sharp  teeth;  of  broken  pipes,  often  very 
short,  and  consequently  jiroportionately 
hot ;  of  syphilitic  or  simple  ulcers,  or 
fissures,  &c.  Pliimosis,  and  the  consequent 
irritation  of  the  glans  and  prepuce  by  re- 
tained secretion,  may  precede  epithelioma 
of  the  penis.  Sweeps'  cancer  results  fi-om 
irritation  of  the  scrotum  by  soot ;  and  other 
such  instances  vsoll  readily  suggest  them- 
selves. 

But,  whilst  long-continued  irritation  often 
precedes  maUgnant  gi-owths,  it  should  be 
especially  borne  in  mind  that  it  is  the  car- 
cinomata  that  are  specially  Kkely  to  foUow 
it.  The  occmTence  of  the  sarcomata,  on 
the  other  hand,  possibly  fr-om  their  growing 
in  the  deeper  tissues,  is  not  materially  in- 
fluenced by  irritations,  but  rather  by  direct 
and  sudden  injury,  especially  in  the  form  of 
contusion.  Thus,  a  blow  on  the  testis  may 
precede  sarcoma  of  that  organ,  and  a  sinai- 
lar  history  is  not  imcommon  in  periosteal 
sarcomas  of  bone.  Again,  wrenches,  sprams, 
and  effusions  of  blood  often  precede  the 
sarcomas  of  the  soft  tissues  ;  and  it  is  cer- 
tainly to  be  noticed  that,  where  the  tumour 
is  preceded  by  an  injury,  it  is  occasionally 
of  a  most  maUgnant  type.  Further,  the 
BweUiug  caused  by  the  injury  in  many 
cases  does  not  entirely  subside,  but  passes 
imperceptibly  into  the  tumoui'-growth. 
With  respect  to  this  question  of  injury, 
it  may  here  be  pointed  out  that  there  is  a 
definite  form  of  tumour,  allied  to  the  sarco- 


mata, which  is  always  preceded  by  an  injmy 
and  grows  in  a  scar — namely,  keloid.  A 
keloid  growth  is  composed  of  spindle  cells 
and  young  connective  tissue,  and  cannot 
be  distinguished  microscopically  fr'om  a 
spindle-celled  or  fibro-sarcoma.  It  farther 
resembles  the  sarcomata  in  the  constancy 
of  its  recurrence  after  removal,  and  appears, 
on  the  whole,  to  be  in  the  position  of  a  con- 
necting link  between  the  sarcomata  and 
the  inflammatory  new  growths. 

(4)  Physiological  Activity  oe  De- 
cline.— Both  carcinomata  and  sarcomata 
fi-equently  occur  in  places  where  active  or 
degenerative  processes  are  in  progress.  The 
sarcomata  are  found  more  particularly  in 
connection  vnth  growing  and  developing,  or 
functionally  active,  organs  or  tissues — e.g. 
at  the  epiphysial  ends, of  the  long  bones,  in 
the  developing  kidneys  of  infants,  in  the 
mammary  gland  d\uring  the  years  of  its 
greatest  acti'sdty,  and  in  the  parotid  gland. 
The  carcinomata,  on  the  other  hand,  are 
more  prone  to  develop  in  glands  and  tissues 
that  are  imdergoing  retrograde  changes — 
e.g.  in  the  breast  and  uterus  towards  the 
end  of  the  child-bearing  period,  or  later. 
Normally,  in  such  organs  there  is  a  gradual 
disappearance  of  epitheUal  tissue,  and  if  by 
any  means  its  growth  is  again  induced,  the 
epithehum  seems  to  be  unable  to  grow  in 
a  natural  manner. 

So  far  the  various  causes  which  have 
been  discussed  are  such  as  may  be  considered 
of  a  general  character.  But  there  are  cer- 
taia more  definite  conditions  which  influence 
greatly  the  nature  of  the  maUgnant  growth. 
The  chief  of  these  are — 1.  Age ;  2.  Sex ; 
3.  LocaUty. 

1.  Age. — Speaking  generally,  it  may  be 
said  that  sarcomata  occur  in  the  young  and 
middle-aged,  carcinomata  in  the  middle- 
aged  and  old. 

2.  Sex. — In  addition  to  those  pecuUari- 
ties  which  are  dependent  upon  differences 
in  the  sexual  organs,  certain  malignant 
growths  of  parts,  that  might  be  called  indif- 
ferent to  either  sex,  are  very  differently  pre- 
disposed to  tumoui'-formation  in  the  male 
and  the  female.  Thus,  epitheliomas  of  the 
Up  and  tongue  are  much  more  rai-e  iu 
women  than  in  men. 

3.  Locality. — "Whilst  some  organs  and 
locaUties  are  fi-equently  attacked  by  sarco- 
mata, the  occm-rence  in  them  of  carcino- 

I  mata  is  unkno^vn.  This  difference  may  bo 
dependent  upon  the  absence  of  any  epithe- 
!  liiun  fi-om  which  an  epithelial  gi-owth  can 
j  start,  and  is  well  mstanced  in  the  case  of  the 
I  long  bones,  for,  in  these,  sarcomatous  growths 
I  are  fi-cquent  and  carcinomata  never  occur. 
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On  the  other  hand,  the  tongue  is  very  rarely 
attacked  by  sarcoma,  but  frequently  by 
carcinoma,  although  the  elements  for  the 
development  of  each  are  present.  Again, 
in  two  glands  so  nearly  identical  in  struc- 
tiu'e  as  the  pai-otid  and  submaxillary,  one 
— the  parotid — is  frequently  the  seat  of  new 
growths  of  a  maJignant  nature,  the  other 
but  rarely.  In  a  similar  way,  some  bones 
are  never  attacked  by  sarcomata,  others 
fi-equently  so.  Some  organs — e.g.  the  lungs 
and  spleen — are  practically  never  the  seat  of 
primary  cancer ;  others — e.g.  the  liver  and 
the  testis — are  hable  to  be  attacked  by  each 
of  the  two  great  classes  of  the  malignant 
timiours. 

Although  all  the  preceding  causes  may 
be  recognised  as  resulting  in  the  production 
of  malignant  tumours,  it  is,  nevertheless, 
difl&cult  to  understand  the  exact  manner 
in  which  they  act.  Various  explanations 
have  been  offered,  but  none  of  them  are 
entirely  satisfactory.  In  considering  this 
subject,  it  must  clearly  be  kept  in  mind  that 
the  most  marked  character  in  which  any 
tmnom-  differs  from  a  simple  overgrowth  of 
the  tissue  is,  that  it  grows  independently  of 
the  mother -tissue  fr'om  which  it  originated. 
Under  normal  conditions,  the  influence  of 
the  mother-tissue  in  determining  the  fate  of 
any  newly-formed  cells  camiot  be  too  highly 
estimated,  and  is  most  clearly  evident  in 
many  pathological  and  physiological  pro- 
cesses. Thus,  in  the  union  of  a  fr'acture, 
it  is  the  influence  of  the  bone-tissue  that 
causes  the  inflammatory  exudation  of  leu- 
cocytes to  become  organised  into  bone ;  in 
wounds  of  tendons,  the  same  influence  is  at 
work,  and  out  of  precisely  similar  cells  tendon 
is  formed.  In  the  ordinary  every-day  process 
of  nutrition,  it  is  the  influence  of  the  mother- 
tissue  that  causes  all  gi-owth  and  develop- 
ment to  take  place  on  the  exact  type  of  the 
pre-existing  stracture.  In  the  growth  of 
any  tumour,  but  more  particularly  of  a 
malignant  one,  it  is  this  influence  that  is 
most  notably  absent.  And  it  is  readily 
conceivable  that  any  given  tissue  or  organ 
T^^y,  by  an  inherent  instability  of  its  struc- 
ture, be  disposed  to  tumour-growth,  or  that 
this  instability  and  deficiency  in  control 
over  the  processes  of  growth  or  development 
may  also  be  induced  by  any  of  the  causes 
just  enumerated. 

But,  supposing  such  a  theory  as  the 
foregoing  to  be  true,  does  it  satisfactorily 
account  for  the  apparently  independent  life 
of  the  tumour-cells,  when  transplanted  into 
different  organs  from  those  in  which  they 
originated  ?  If  the  cells  were  capable  of 
growing  in  any  organ  to  which  they  may 


be  transplanted,  as  they  seem  to  be  at  first 
sight,  then  tiunours  would  be  certainly 
inoculable,  either  in  the  same  animal  in 
which  they  commenced  to  grow,  or  in  any 
other  into  which  they  might  be  trans- 
planted. This,  however,  is  not  the  case. 
If  a  portion  of  a  growing  tumour  be  trans- 
planted into  another  animal  from  that  in 
which  the  original  tumour  grew,  it  never 
attains  any  appreciable  size,  and  acts  in  a 
manner  entirely  different  fr'om  the  original 
growth.  Further,  in  the  case  in  which 
secondary  deposits  occur  in  one  organ  and 
not  in  another,  when,  so  far  as  can  be 
ascertained,  each  has  been  equally  exposed, 
we  are  justified  in  supposing  that  the  ex- 
emption of  the  one  is  due  to  the  fact  that 
its  tissue  yet  exercises  a  controlling  in- 
fltience  over  all  cells  that  may  be  brought 
into  contact  with  it. 

Are  the  causes,  then,  that  excite  cell- 
growth  to  be  neglected  ?  Certainly  not. 
For  had  no  imdue  cell-growth  been  ex- 
cited, no  greater  strain  would  have  been 
thrown  on  the  mother-tissue  than  it  could 
have  borne,  and  it  is  conceivable  that  the 
very  multiplicity  of  the  cells  may  tend  to 
emancipate  some  of  them  at  least.  In  this 
way  the  effect  of  an  injm'y  or  irritation  in 
producing  tumour-formation  would  be  of  a 
twofold  nature.  Firstly,  more  cells  would 
be  produced  than  could  be  controlled  by  a 
mother-tissue  previously  deficient  in  vital 
power;  and  secondly,  the  injury  might 
itself  inflict  the  necessary  damage  on  a 
tissue  already  predisposed.  In  a  similar 
manner,  the  development  of  tumom-s  at  the 
growing  ends  of  bones,  and  in  functionally 
active  glands,  may  be  brought  about  by  a 
greater  increase  in  the  number  of  the 
cells  than  can  be  properly  regulated  by  a 
mother-tissue  inherently  predisposed  to 
tumour-growth. 

It  will  thus  be  seen  that  this  theory  in- 
volves a  predisposition  to  tumom*- formation 
in  any  given  organ  or  tissue.  This  ten- 
dency may,  as  already  explained,  be  in- 
herited or  congenital,  but  not  necessarily 
BO  ;  for  it  is  conceivable  that  the  condition 
of  a  tissue  may  vary  from  time  to  time,  and 
that  tumour-growth  only  occurs  when  all 
conditions,  both  excitmg  and  predisposing, 
are  favom-able. 

Moreover,  this  theory  assists  us  in  im- 
derstanding  the  reciurrence  of  gi'owths. 
These  have  hitherto  been  explained  by  sup- 
posing that  certain  cells  are  left  behind, 
and  that  these  in  the  futm-e  take  on  active 
growth.  Such  a  theory  appears  very  diffi- 
cult of  belief,  and  is  open  to  the  same  ob- 
jection as  Cohnlioim's  inclusion  theory.  It 
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is  scarcely  conceivable  that  tumour-cells 
•should  remain  in  any  organ  or  tissue  for 
five,  ten,  or  more  years^ — for  such  times 
may  elapse  between  removal  and  recurrence 
■  — and  yet  maintain  then-  own  individu- 
ality ;  besides,  it  is  noticeable,  in  the  sarco- 
mata, that  the  cells  of  the  secondary  growth 
often  differ  materially  from  those  of  the 
primai-y  one.  It  is  much  more  likely  that 
a  svifficient  amount  of  the  sm-rounding 
mother-tissue  is  not  removed,  and  that  the 
same  or  a  similar  process  of  emancipation 
of  cells  from  its  influence  again  takes  place 
as  that  which  resiilted  in  the  production  of 
the  original  tumour.  Thus,  when  a  carci- 
noma of  the  breast  is  removed,  if  the  whole 
of  the  gland  be  not  taken  away,  we  know 
that  the  gi'owth  is  much  more  likely  to  re- 
cur than  if  the  operation  had  been  a  thorough 
one.  The  explanation  of  this  would  be 
that  the  whole  gland  was  predisposed,  and 
it  was  the  influence  of  the  remaining  dis- 
eased part  that  reproduced  the  tumoiu-. 

Treatment. — -There  is  but  one  treatment 
for  a  maUgnant  growth — namely,  removal. 
"When  once  the  diagnosis  has  been  made, 
all  palliative  treatment  must  be  abandoned. 
As  a  rule,  removal  should  not  be  attempted 
unless  (a)  the  whole  of  the  disease  can  be 
taken  away,  unless  (6)  the  glands  are  not 
too  extensively  affected  to  admit  of  similar 
radical  treatment,  and  unless  (c)  there  is 
reason  to  beheve  that  no  metastatic 
growths  are  present  in  the  viscera. 

In  speaking  of  treatment,  it  is  well  also 
to  mention  that  in  not  a  few  cases  the  de- 
velopment of  mahgnant  tumom-s  can  be 
obviated.  Thus,  no  ulcer  of  the  tongue, 
caused  by  either  a  sharp  tooth  or  by  syphHis, 
should  be  permitted  to  remain  unhealed; 
increase  in  size  of  a  previously  quiescent 
wart  or  mole  should  be  met  by  immediate 
excision ;  and  whenever  any  reasonable  doubt 
exists  as  to  whether  any  given  swelling  is 
inflammatory  or  due  to  malignant  growth, 
an  exploratory  ojjeration  should  be  imder- 
taken  without  mmecessary  delay,  and  if 
the  case  still  remain  doubtful,  removal 
should  certainly  be  recommended. 

Treatment  of  Gi-owths  vti  Lymphatic 
Glands. — In  aU  cases  where  the  glands  are 
evidently  affected,  they  should,  if  possible, 
be  removed.  Such  operations  are  often 
difficult,  and,  in  their  performance,  the  sm-- 
geon  is  Uable  to  be  led  into  much  deeper 
and  more  dangerous  regions  than  he  might 
expect  from  an  external  examination  of  the 
growth.  The  fr-equoncy  with  which  car- 
cinomas in  some  localities  affect  the  glands 
(especially  carcinomas  in  the  breast  and  on 
the  lip  and  tongue),  has  caused  some  sur- 


geons to  advise  that  in  all  cases  of  carcinoma 
in  such  regions  the  glands  in  the  ncighboui-- 
hood  should  be  removed.  It  is  certainly  true 
that,  even  where  no  diseased  gland  can  be 
detected  by  the  most  careful  manipiflation, 
there  may  be  nevertheless  considerable 
glandular  disease.  Thus  cases  are  not 
infrequent  in  which  glands,  hardened  and 
enlarged,  have  been  detected  only  after 
incision  of  the  superjacent  skin  and  fascia. 
And,  in  other  cases,  glands  which,  before 
being  cut  open,  when  handled  free  fr'om  the 
surrounding  tissues,  appeared  entfrely  nor- 
mal, have  on  section  been  found  to  contain 
minute  masses  of  epithelial  cells.  Indeed, 
it  is  evident  that,  where  the  cancerous  de- 
posit is  yet  microscopic  in  amount,  it  cannot 
be  detected  by  the  naked  eye.  It  foUows, 
therefore,  that  in  no  case  can  it  be  certainly 
stated  that  the  glands  are  not  the  seat  of 
secondary  growth. 

Excision  of  a  malignant  tmnom*  vsdth  a 
knife  or  other  cutting  instnunent  is  the 
most  usually  applicable  method  of  removal, 
the  advantages  being  that  a  clean-cut  sm-face 
is  left,  that  the  amount  of  tissue  to  be  re- 
moved can  be  readily  regulated,  and  that 
the  whole  operation  is  completed  at  once 
and  painlessly. 

Eemoval  by  caustics  is  not  now  so  miich 
resorted  to  as  formerly,  but  there  are  not 
a  few  patients  who  will  submit  to  the  use  of 
these  agents,  yet  who  will  not  tolerate  a 
cutting  operation.  For  such,  this  method 
is  often  appHed  with  benefit,  although  other- 
wise, except  in  rare  instances,  it  has  no 
advantage  over  excision  with  the  knife. 

Electrolysis  is  useful  in  cases  similar  to 
those  in  which  caustics  may  be  used. 

Prognosis  after  Excision. — From  what 
has  been  akeady  written  in  an  earlier  part 
of  this  article,  it  may  be  gathered  that  the 
prognosis  varies  according  to  the  natm-e  and 
situation  of  the  new  growth.  No  general 
rules  are  appHcable  to  all  cases. 

Question  of  Partial  Removal. — The 
question  not  infr-equently  arises  whether 
an  operation  should  be  done,  when  it  is 
evidently  not  possible  to  remove  entirely 
either  the  original  tumour  or  else  the  secon- 
dary growth  in  the  glands,  more  especially  in 
those  cases  where  the  patient  suffers  great 
pain,  or  where  there  is  a  large  fungating  aiid 
foul-smelling  tumour.  There  can  be  no  doiibt 
that,  in  many  such  cases,  partial  operations 
are  both  justifiable  and  advisable.  See  Car- 
cinoma; SaECOMA.        MOURANT  BaKER. 

Anthony  A.  Bo\vi,by. 

MAMMARY  ABSCESS.  -See  Breast, 
Diseases  of  the. 
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MARTIN'S  BANDAGES  are  made 
of  pure  rubber,  and  are  quite  free  from 
sidphiu".  They  are  used  to  exert  pressm-e 
on  tissues  which  are  indurated  owing  to 
long-continued  chronic  inflammation  and 
passive  congestion,  to  compress  joints  and 
bm-sse  which  are  the  seats  of  chronic  elfu- 
sion,  and  to  support  varicose  veins;  for 
the  latter  pm-pose  they  are  admirable  sub- 
stitutes for  elastic  stockings. 

Eubber  bandages  are  largely  employed 
in  the  treatment  of  callous  ulcers  of  the 
legs,  either  to  support  varicose  vems,  if 
there  be  anj',  or  to  promote  the  absorption 
of  the  chronic  inflammatory  products  in 
the  edges  of  the  ulcers.  The  bandages 
should  be  worn  dming  the  day  only,  and 
should  be  placed  in  direct  contact  with  the 
sore ;  at  night,  the  bandages  should  be  re- 
moved and  a  simple  dressing,  free  from 
grease,  should  be  applied  to  the  ulcer.  The 
india-rubber  bandages  are  spoiled  by  grease, 
so  it  is  most  important  that  ointments 
shotdd  not  be  used  in  combination  with 
them.  The  bandages  must  be  kept  very 
clean ;  when  removed  at  night,  they  should 
be  well  sponged  with  tepid  water  and  then 
hung  up  to  diy.  In  the  morning,  before 
the  patient  gets  out  of  bed,  the  leg  and 
idcer  should  be  washed  and  dried ;  the 
bandage  should  be  appHcd  in  a  simple 
spiral  from  the  ankle  to  the  knee,  and  care 
must  be  taken  that  it  is  laid  on  evenly,  and 
only  as  tightly  as  can  be  done  without 
stretching  the  bandage.  When  the  patient 
gets  up  the  leg  wlU  sweU  a  httle,  and  so 
stretch  the  bandage  sufficiently  to  obtain 
all  desirable  compression. 

The  india-rubber  bandages  retain  the 
perspiration,  and  the  latter  is  often  irritating 
enough  to  cause  an  attack  of  eczema  in  a 
tender  skin ;  should  this  happen,  the  ban- 
dage must  be  discontinued  and  the  eczema 
treated.  The  bandage  may  be  subsequently 
tried  cautiously,  and  it  may  be  found  that 
the  leg  has  become  tolerant  of  it. 

As  a  support  to  varicose  veins,  the  ban- 
dage must  be  applied  as  above  described. 

The  bandages  may  be  obtained  in 
lengths  varying  from  three  to  twenty-one 
feet ;  in  breadths  of  two  and  a  half  or  three 
inches,  and  in  three  different  gauges  of 
thickness.  Bilton  PoLf.ARD. 

MASON'S  SPLINT  for  excision  of  the 
elbow  consists  of  two  pieces  of  perforated 
metal,  moulded  to  fit  the  upper  arm  and 
foreaiTn  respectively,  and  so  jointed  as  to 
perrnit  the  movements  of  flexion  and  ex- 
tension at  the  elbow  and  of  pronation  and 
supination  of  the  forearm.     The  splint 


should  be  applied  to  the  inner  side  of  the 
limb.  "Within  certain  limits  it  is  possible 
to  adapt  it  to  the  size  of  the  limb  for  which 
it  is  required. 

MASSAGE   or  SHAMPOOING.— 

Definition. — Massage  consists  of  a  more  or 
less  forcible  kneading,  pressm'e,  or  alternate 
compression  and  relaxation  by  the  opera- 
tor's hands,  of  the  soft  tissues  of  any  part  of 
the  patient's  body.  Movement  or  manipu- 
lation of  the  joints  is  not  mcluded.  See 
Medical  Gymnastics;  Bone -Setting. 

Miich  mystery  has  generally  been 
associated  with  the  art  of  rubbing,  fi'om 
the  fact  that  till  recently  few  medical  men 
have  practically  studied  it.  Hence,  it  has 
been  too  often  left  in  the  hands  of  so-called 
'  professional '  or  '  medical  rubbers,'  each 
of  whom  has  been  allowed  to  do  as  he 
Hked,  even  when  employed  by  a  medical 
man. 

Object. — In  most  cases,  massage  is  em- 
ployed to  improve  local  nutrition  in  a 
wasted  limb,  to  increase  the  circulation 
when  languid,  and  to  accelerate  the  re- 
absorption  of  effused  products,  the  result  of 
inflammation  or  chronic  congestion. 

Physiology. — Massage  induces  a  more 
rapid  flow  of  the  blood  and  lymph  in  any 
given  region  of  the  body ;  this  is  chiefly  due 
to  contraction  from  irritation,  followed  by 
relaxation  of  the  capillaries  and  smaller 
blood-vessels  which  are  controlled  by  the 
vaso-motor  nervous  system,  but  no  doubt 
the  mechanical  pressm'e  has  a  direct  in- 
fluence on  the  larger  veins  and  lymphatics. 
By  perseverance  with  friction  for  a  few 
minutes,  the  previously  cold  and  clammy 
limb  can  be  made  to  glow  with  natural 
warmth,  an  effect  which  will  last  for  hours 
in  some  cases,  in  others  for  a  few  minutes 
only.  If  sufficient  pressure  is  exerted  in 
the  rubbing,  not  only  the  skin  and  sub- 
cutaneous tissues  are  influenced,  but  also 
the  deeper  lying  organs,  as  the  muscles, 
&c.  Rubbing  is  also  employed  in  chronic 
constipation  due  to  deficient  peristaltic 
movements  of  the  bowels. 

Classification.  —  Massage  has  to  be 
modified  according  to  the  effect  it  is  desired 
to  obtain,  and  can  be  roughly  classified  as 
follows : — 

{a)  For  deficient  or  languid  circulation, 
cedema,  and  chronic  congestions  of  the  ex- 
tremities. 

{&)  For  muscular  paralysis  or  paresis. 

(c)  For  perverted  action  or  mactivity 
of  the  skin. 

(d)  For  chronic  thickenings  around  dis- 
eased or  injured  joints. 
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(e)  For  chronic  constipation  or  obstruc- 
tion of  the  bowels. 

(/)  For  the  reHef  of  pain. 

(a)  For  deficient  or  Icmgttdd  ci/rcula- 
tion,  nothing  is  more  efficacious  than  the 
manipulation  known  as  'fulling ; '  it  is 
effected  by  a  rapid,  transverse,  to-and-fro 
ghding  of  the  two  palms  alternately  on 
opposite  sides  of  a  limb,  which  is  at  the 
same  time  as  firmly  compressed  as  possible. 
If  the  leg  is  to  be  'fulled,'  the  operator 
begins  close  to  the  groin  and  gradually 
works  his  way  down  to  the  foot,  rapidly 
moving  the  hands  to  and  fro.  The  first 
time,  the  hands  should  be  on  the  outer  and 
inner  aspects  of  the  leg ;  the  next,  they 
shotdd  be  placed  higher  on  one  side  and 
lower  on  the  other ;  the  thii'd  time,  this 
position  is  reversed  ;  and  finally,  the  hands 
are  placed  anteriorly  and  posteriorly  to  the 
limV).  The  patient  must  let  the  limb  re- 
main perfectly  passive,  so  as  not  to  resist 
the  manipulation.  '  Fulling  '  is  done  either 
on  the  bare  skin  or  through  some  thin 
imderclothing.  In  chronic  congestions  and 
oedema  of  the  extremities,  firm  stroMngs 
upwmds  with  the  pahns,  used  alternately, 
are  useful ;  here  the  skin  must  be  protected 
from  abrasion  by  olive  oil,  vaseline,  &c. 

(6)  For  musculanr  ^paralysis  or  'poure- 
sis,  several  manipulations  are  employed. 
'  Kneading  '  is  a  combination  of  grasping 
with  large  pinching  and  pressm-e  by  the 
two  hands,  used  alternately,  so  that  what- 
ever is  left  of  the  wasted  muscles  is 
thoroughly  squeezed  and  moved  about.  In 
'  kneading,'  the  four  fingers  kept  close  to- 
gether should  act  as  one,  against  the  thumb 
and  its  thenar  mass ;  care  must  be  taken 
reaUy  to  reach  the  muscles  by  exerting 
sufficient  pressure,  at  the  same  time  that 
the  skin  is  not  unduly  pinched  so  as  to 
cause  pain.  In  treating  adults,  the  opera- 
tor's labour  is  facilitated  if  he  tlirows  his 
weight  into  each  grasp  of  the  hand. 

'  Circular  friction  by  the  thumb '  is 
most  useful  when  the  space  occupied  by  the 
wasted  muscle  is  small,  as  in  the  case  of 
the  anterior  tibial  muscles,  or  of  those  on 
the  anterior  and  posterior  aspects  of  the 
forearm,  &c.  It  is,  however,  equally 
efficacious  for  large  muscles,  as  the  quad- 
riceps extensor  of  the  knee  or  the  glutei. 
The  operator's  thumb-end  is  firmly  placed 
on  any  given  spot,  and,  whUe  considerable 
pressure  is  exerted,  small  circles,  a  half  to 
one  inch  in  diameter,  are  described  ten 
times  fi-om  right  to  left  and  ten  times  from 
left  to  right.  A  spot  an  inch  higher  or 
lower,  or  to  one  side,  is  then  treated  in  the 
same  way,  and  so  on  until  every  part  of 


the  muscle  or  group  of  muscles  has  been 
thoroughly  manipiilated.  The  pressure 
exerted  by  the  thumb  can  be  increased,  if 
necessary,  by  placing  the  other  thumb  on 
its  naU.  The  skin  must  always  be  pro- 
tected from  abrasion  as  already  described. 
The  muscles  of  the  forearm  or  the  anterior 
aspect  of  the  tibia  require  from  ten  to 
fifteen  minutes  to  be  thoroughly  rubbed  by 
this  method. 

Tapping  or  beating  mxLBclea  with  india- 
rubber  hammers  or  flat-headed  wooden 
sticks,  much  employed  on  the  Continent,  is 
less  efficacious  than  the  human  hand  pro- 
perly instructed. 

(c)  For  perverted  action  or  inactivity 
of  the  shin,  simple  rapid  to-and-fi'O  frictions 
with  the  pahns,  with  or  without  oU,  em- 
ploying but  sHght.  pressure,  are  easily 
carried  out. 

(d)  For  chronic  thicTcenings  around 
diseased  or  injured  joints,  —  Upward 
'  gliding  friction  '  firmly  apphed  with  the 
pahns  and  fingers  around  the  whole  joint, 
following  its  contour  and  the  course  of  the 
adjacent  tendons,  is  most  beneficial ;  here 
also  the  skin  must  be  protected  by  oU,  &c. 
Fifteen  to  twenty  minutes  should  be  de- 
voted daily  to  a  large  joint  such  as  the 
knee. 

(e)  For  chronic  constipation  or  obstruc- 
tion of  the  bowels,  massage  is  most  useful 
when  the  large  intestine  is  at  fault.  The 
patient  should  lie  on  the  back  with  the 
head  and  shoulders  weU  raised,  and  the 
hips  and  knees  flexed  and  supported  by 
pillows  so  as  to  relax  the  abdominal  walls 
as  far  as  possible.  A  thorough  kneading  of 
the  whole  abdomen  is  then  easily  done,  by 
the  operator's  hands  alternately  grasping 
and  relaxing  as  large  a  portion  as  possible 
of  the  abdominal  walls  and  the  underlying 
intestines,  one  hand  following  the  other 
as  in  kneading  dough.  To  act  specially 
on  the  colon,  its  course  should  be  followed 
by  the  pahns,  which,  while  exerting  con- 
siderable pressm-e,  should  glide  upwards 
firom  the  right  iliac  region  to  the  right 
ribs,  then  transversely  across  the  epigas- 
trium to  the  left  flank,  and  then  down 
to  the  left  iliac  region ;  after  a  little  prac- 
tice, the  left  hand  ascends,  the  right  hand 
crosses  and  the  left  hand  descends  with 
great  ease  and  rapidity,  especially  if  the 
abdomen  is  covered  by  the  night-dress. 
The  operator  should  stand  on  the  right  side 
of  the  patient. 

{fj  For  the  relief  of  pain,  firm  '  strok- 
ing '  from  above  down  with  the  flat  palms, 
used  alternately,  is  always  soothing.  Nearly 
all  the  previously  described  manipulations 


Masturbation 


13 


ai-e  best  ended  by  a  score  or  two  of  such 
fiiTQ  strokings. 

General  remcvrlcs. — As  a  rule,  the  patient 
should  feel  more  comfortable  and  rested 
after  being  rubbed,  and  the  infliction  of 
pain  must  be  avoided  if  possible.  In  fat 
patients,  bruising  of  the  skin  frequently 
occurs,  but  is  of  no  consequence.  In  some 
affections,  especially  in  infantile  paralysis, 
the  patient  will  often  for  the  first  week  or 
two,  or  longer,  complain  of  considerable 
pain  while  being  nibbed,  but  afterwards  the 
discomfort  gi-adually  ceases,  and  the  rubbing 
will  become,  on  the  contrary,  actually  com- 
forting and  soothing.  To  effect  a  good  re- 
sult, massage  for  a  half  to  one  hour,  once 
or  twice  daily,  must  be  persevered  with  for 
at  least  a  month  or  longer.  An  inteUigent 
nurse  or  friend  of  average  strength  can  be 
readily  taught  aU  the  above  manipulations 
in  one  or  two  seances.     Bernard  Eoth. 

MASTOID  CELLS,  Suppuration  in 
the.    See  Ear,  Middle,  Diseases  of  the. 

MASTURBATION"  has  been  defined 
as  '  the  production  of  the  sexual  orgasm  by 
unnatural  means.'  Although  this  vicious 
habit  is  one  indulged  in  by  both  sexes,  it  is 
more  particularly  in  males  that  the  surgeon 
is  called  upon  to  interfere.  In  the  case  of 
young  children,  the  irritation  of  a  long  pre- 
puce or  even  the  accmnulation  of  discharge 
beneath  it,  often  leads  to  manipulation  of 
the  parts,  and  thus  lays  the  foundation  of 
the  habit.  When  it  is  suspected,  the  child 
should  be  stripped  and  watched  for  a  few 
moments,  when  in  all  probability  the  hand 
wiU  stray  to  the  genitals  and  unconsciously 
manipulate  them,  causing  an  erection  of  the 
penis.  But  when  this  is  not  observed,  un- 
due elongation  of  the  prepuce  and  unna- 
tural development  of  the  parts  should  lead 
to  the  suspicion  that,  even  at  a  very  early 
period  of  Hfe,  masturbation  may  have  be- 
come an  unconscious  habit.  The  remedy 
at  this  stage  is  circumcision,  and  fortunately 
it  is  generally  a  radical  cure,  for  not  only  is 
the  cause  of  irritation  removed,  but  the 
soreness  consequent  on  the  operation  pre- 
vents the  child  from  manipulating  the  parts, 
and  thus  the  habit  is  broken  through. 

The  same  treatment  appHes  to  much 
older  children.  But  the  cure  in  theif  case  is 
not  so  certain  or  so  immediate,  and  a  recur- 
rence to  the  practice  as  soon  as  the  penis  is 
sound  should  be  watched  for ;  on  the  least 
suspicion  the  penis  should  be  freely  blis- 
tered, and  this  should  be  repeated  until  the 
practice  is  entirely  discontinued.  Excessive 
masturbation,  in  children  of  about  nine  or 


ten  years  of  age,  sometimes  leads  to  serious 
consequences,  amongst  others  the  occur- 
rence of  epileptic  convulsions.  It  is  a  fact 
that  the  convulsions  will  entirely  cease  after 
the  operation  of  circumcision,  and  recur  so 
soon  as  the  patient  has  recovered  from  that 
operation,  indicating  no  doubt  a  resumption 
of  bad  practices.  At  a  later  period  of  lite, 
amongst  lads  who  are  apj)roaching  puberty, 
the  surgeon  has  frequently  to  deal  with 
cases  of  self-abuse.  Too  often  the  habit 
has  been  learned  at  school,  and  has  been 
indulged  in  without  knowledge  either  of  its 
sinfulness  or  evil  effects.  It  is  a  serious 
question  how  far  this  acknowledged  vice 
in  schools  might  be  prevented  by  timely 
warning,  given  either  by  the  parent  or  the 
medical  attendant,  to  the  lad  before  em- 
barking on  school  hfe.  Be  that  as  it  may, 
it  is  certain  that  the  sm'geon  has  often  to 
deal  with  cases  in  which  the  habit  has  be- 
come inveterate  and  most  difficult  to  break 
through. 

In  young  adult  hfe,  sometimes  the  dis- 
covery is  made  on  the  confession  of  the 
patient,  who  has  been  probably  alarmed  by 
reading  some  filthy  quack  pubhcation  on 
the  subject.  In  such  a  case  it  is  the  sur- 
geon's duty  to  allay  the  unreasonable 
alarm  of  the  patient,  holding  out  to  him 
confident  hopes  of  ultimate  cure.  It  will 
be  found,  in  very  many  cases,  that  the  occur- 
rence of  nocturnal  emissions  is  the  pro- 
minent symptom  which  arouses  the  patient's 
fears.  In  the  first  place,  he  should  be  con- 
vinced that  within  certain  bounds  these  are 
not  harmful.  He  should  then  be  instructed 
to  avoid,  if  possible,  turning  on  his  back 
during  sleep,  and  the  old-fashioned  plan  of 
fixing  a  cotton  reel  over  the  lower  part  of 
the  spine,  thus  awakening  the  sleeper  if  he 
should  turn  over  on  his  back,  is  not  to  be 
despised.  If  possible,  he  should  get  into 
the  habit  of  voiding  his  urine  in  the  early 
morning  hours.  The  appUcation  of  nitrate 
of  silver  to  the  prostatic  m-ethra  is  also 
of  service,  as  also  the  passage  of  a  full- 
sized  metal  bougie.  All  these  plans,  com- 
bined with  careful  attention  to  the  general 
health,  cold  bathing,  good  exercise,  and  the 
cultivation  of  pure  morals,'  will  help  the 
patient  to  emerge  fi'om  the  despair  in  which 
this  unhappy  habit  has  plunged  him  ;  and, 
if  an  immediate  cm'e  be  not  effected,  at  any 
rate  his  mind  will  be  impressed  with  the  idea 
that  active  measures  are  being  taken  for  his 
restoration.    See  Spermatoerhcea. 

In  more  advanced  cases,  where  the  habit 
has  been  long  confirmed,  the  constitution 
thoroughly  midermined,  and  the  mental 
powers  impaired,  it  becomes  a  question 
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"whether  the  mental  condition  is  not  the 
incentive  rather  than  the  result.  Self-abuse 
amongst  the  insane  is  a  weU-recognised 
fact,  and  it  is  also  understood  that  the 
period  of  puherty  is  fraught  with  danger  to 
those  who  have  inherited  mental  infirmity. 
It  can  be,  therefore,  readily  believed  that,  in 
these  extreme  and  apparently  hopeless  cases 
of  mastui-bation,  insanity  is  at  the  bottom 
of  the  disease.  From  a  surgical  point  of 
view,  little  can  be  done.  Constant  blistering 
of  the  penis  is  about  the  only  course  to  be 
adopted,  and  that,  it  is  to  be  feared,  affords  at 
best  only  a  temporary  alleviation.  Vigilant 
supervision,  especially  at  night,  which  can 
hardly  be  obtained  outside  the  walls  of  an 
asylum,  and  the  use  of  locked  gloves  are 
also  essential.  The  administration  of  bro- 
mide of  potassium  has  been  much  advo- 
cated, but  in  the  majority  of  bad  cases  it 
will  be  found  of  little  use.    Paul  Swain. 

MAXILLA,  SUPERIOR,  Fracture 
of  the.  See  Face,  Fractm-e  of  Bones  of  the. 

McINTYRE'S  SPLINT  is  a  double 
inchned  iron  trough,  adapted  to  fit  the  back 
of  the  thigh  and  the  upper  two-thu-ds  of  the 
leg ;  below  this  the  splint  is  continued  as 
two  side-pieces,  with  slots  in  them  along 
which  the  foot-piece  may  be  moved.  The 
foot-piece  can  be  firmly  fixed  at  the  place 
desired,  and  the  angle  at  the  knee  can  be 
increased  or  diminished  as  required. 

MEATUS  AUDITORIUS.  fi-eeEAR, 
External,  Diseases  of  the. 

MECKEL'S  GANGLION,  Removal 
of.    See  Nerve  Avulsion  ;  Neurotomy. 

MEDICAL  GYMNASTICS.  —  Gym- 
nastics were  first  scientifically  apphed  in 
the  treatment  of  disease  by  Peter  Hemy 
Ling,  a  Swedish  patriot,  who  died  in  1839. 
He  devised  a  system  of  exercises,  based 
on  anatomy  and  physiology,  by  which 
every  voluntary  muscle  or  group  of  mus- 
cles in  the  body  could  be  brought  into 
action.  Ling  classified  aU  exercises  into — 
(1)  Active,  which  were  motions  effected 
by  a  voluntary  effort  of  the  patient;  (2) 
Passive,  which  were  those  executed  on  the 
patient  by  the  sturgeon  or  trained  assistant ; 
and  (3)  with  assistance,  constituting  an 
intermediate  class  which  were  partly  active 
and  partly  passive ;  thus,  in  a  partially 
paralysed  hmb,  there  may  be  still  some 
voluntary  contraction  left  in  a  given  mus- 
cle, but  not  suf'liciently  strong  to  flex  or 
extend  its  joint  without  the  help  of  a 
second  individual.  For  further  informa- 
tion on  Passive  exercises,  see  Massage. 


During  the  voluntary  contraction  of  a 
muscle,  the  patient  may  overcome  a  yield- 
ing resistance  offered  by  the  surgeon's 
hand,  or  the  patient  can  resist,  gradually 
but  continuously  giving  way,  while  the 
surgeon  slowly  elongates  the  previously 
contracted  muscle.  Thus,  taking  the  biceps 
and  brachiahs  anticus  muscles  of  the  arm, 
the  surgeon  can  resist  by  holding  the  wrist, 
while  the  patient  slowly  flexes  the  previously 
extended  elbow,  which  is  described  as 
'  svu-geon  resisting  '  (S.  E.).  The  flexed 
elbow  can  be  slowly  extended  again  by  the 
surgeon,  wliile  the  patient  continuously 
resists  and  gi-adually  yields;  this  is  de- 
scribed as  '  patient  resisting  '  (P.  R.),  In 
some  exercises  the  weight  of  the  hmb  or 
part  moved  is,  at  first,  a  sufficient  resist- 
ance. After  the  po\yer  of  the  weak  muscle 
has  been  improved  by  exercise,  greater 
work  is  obtained  by  S.  R.  or  P.  R.  It  has 
been  thought  that  in  some  cases  S.  R.  ex- 
ercises are  indicated  rather  than  P.  R.  ones, 
but,  so  far  as  the  writer's  experience  goes, 
the  difference  in  efficacy,  if  any,  is  shght. 
!  Medical  gymnastic  exercises  should  be 
done  slowly,  without  any  sudden  jerking, 
and  the  patient's  respiration  shoTild  con- 
tinue regularly  the  whole  time.  When 
P.  R.  or  S.  R.  exercises  are  practised,  the 
patient  should  coimt  slowly  aloud  one,  two, 
three,  &c.,  which  prevents  him  holding  his 
breath,  and  obviates  aU  risks  of  hernia, 
strains,  or  other  injmy  from  unaccustomed 
movement. 

A  brief  description  of  '  medical  gym- 
nastic '  exercises  which  are  useful  to  the 
surgeon  will  be  given,  aU  of  which  can  be 
carried  out  without  special  apparatus  by 
the  employment  of  a  little  ingenuity.  For 
the  medical  gymnastics  of  the  spine  and 
thorax,  see  Antero-Posterior  Spinal  Cur- 
vature ;  Lateral  Spinal  Curvature  ; 
Pigeon-]3reast. 

Ankle-joint.— The  patient  sitting,  has 
the  leg  supported  on  a  chair  with  the  foot 
projecting  beyond.  Flexion,  extension, 
adduction,  abduction,  and  circumduction 
are  executed  either  voluntarily  by  the 
patient  or  passively  by  the  surgeon ;  if  the 
former,  when  the  patient  is  strong  enough, 
also  with  S.  R. 

Elbow-joint.  —  The  upper  arm  being 
fixed  by  the  surgeon  against  the  table  on 
which  the  patient  lies,  flexion  or  extension 
is  easily  resisted  by  the  surgeon's  other 
hand,  the  elbow  being  either  flexed  or 
extended  to  begin  with.  Pronation  and 
sujpination,  also  flexion  and  extc7ision,  of 
the  Wrist  present  no  difficulty,  if  a  little  time 
and  attention  are  devoted  to  cai-rying  out 
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similar  exercises  to  those  already  described. 
The  same  remarks  apply  to  flexion,  exten- 
sion, &c.,  of  the  individual  Fingers. 

Each  movement  should  be  repeated 
some  six  to  twelve  or  twenty-four  times, 
according  to  circumstances,  and  about 
three-quarters  to  one  hour  daily  be_  devoted 
to  the  treatment  in  order  to  obtain  satis- 
factory results.  Throughout  aU  these  ex- 
ercises, care  should  be  taken  that,  when 
the  patient  is  trying  to  contract  (i.e.  ex- 
ercise) a  muscle,  he  is  not  allowed  to 
involuntarily  contract  other  stronger  or 
normal  muscles,  which  should  remain  at 
rest. 

Hip-joint. — The  extensors  (glutei)  are 
efficiently  brought  into  action  by  the 
patient  lying  prone  and  slowly  raising  the 
leg,  with  the  knee  kept  extended,  from  off 
the  ground  or  table  on  which  he  is  lying. 
In  this  same  position,  circumduction  of 
the  hip,  from  right  to  left  and  vice  versa,  is 
easily  done.  At  first,  sufficient  resistance 
is  offered  by  the  weight  of  the  limb ;  later, 
as  the  patient  gains  in  strength,  the 
severity  of  the  exercise  can  be  increased 
by  the  sm'geon's  hand  pressing  downwards 
against  the  back  of  the  heel  (S.  E.),  or  by 
placing  a  double  bag  of  shot  over  the  tendo 
AchilHs,  a  weight  of  from  two  to  five  or 
ten  pounds  being  generally  sufficient.  The 
abductors  of  the  hip  are  obhged  to  work 
by  the  simple  expedient  of  making  the 
patient  he  on  his  side,  and  do  the  hip- 
circumduction  with  the  uppermost  leg. 
The  flexors  are  exercised  whUe  the  patient 
is  lying  on  his  back  with  the  knee  extended, 
either  voluntarily  or  by  a  Hghtly  apphed 
back-splint.  Inward  and  outward  rota- 
tion of  the  hip  are  too  simple  to  require 
description. 

Knee-joint. — The  quadriceps  extensor 
muscle  is  made  to  contract  while  the 
patient,  lying  supine,  has  the  knees  flexed, 
and  the  legs  hanging  vertically  over  the 
end  of  the  padded  table  on  which  he  lies. 
One  knee  is  slowly  extended ;  if  the  weight 
of  the  leg  is  too  great,  the  surgeon  assists 
by  partially  supporting  the  foot,  while  the 
patient  voluntarily  performs  as  much  of 
the  movement  as  he  can.  The  flexors  are 
brought  uito  action  by  the  patient  lying 
prone,  and  trying  to  raise  the  foot  fr-om  off 
the  ground  by  slowly  flexing  the  knee, 
with  S.  R.,  if  necessary,  applied  to  the 
back  of  the  heel. 

Shoulder-joint. — CirciLmditction  from 
before  backwards,  which  brings  neai'ly  aU 
the  shoulder  and  scapular  muscles  into 
play,  is  best  done  while  the  patient  is  lying 
supine  on  a  padded  table,  the  elbow  and 


Eruptions  15 


wrist  being  kept  extended  either  voluntarily, 
or,  if  that  is  impossible  fr-om  weakness  of 
their  muscles,  by  means  of  a  Hght  anterior 
wooden  sphnt. 

To  bring  the  scapular  muscles  iato 
action,  the  patient  should  he  supine,  with 
the  arms  carried  down  by  the  sides  of  the 
trunk,  or  abducted  at  right  angles  to  the 
body,  or  extended  upwards  by  the  sides 
of  the  head ;  he  has  to  resist  the  arms 
being  brought  forwards  by  the  sm-geon 
(P.  E.)  fr'om  one  of  the  above  commencing 
positions,  and  then  slowly  to  return  them 
to  the  initial  position  against  the  surgeon's 
gradually  yielding  resistance  (S.  R.).  The 
elbows  are  to  be  kept  well  extended  the 
whole  time,  as  described  above,  and  the 
surgeon  should  grasp  the  patient's  wrists. 
The  rhomboidei  and  subscapularis  muscles 
are  chiefly  brought  into  action  in  the  second 
movement,  with  the  arms  at  right  angles 
to  the  trunk.  Bernard  Eoth. 

MEDICINAL  ERUPTIONS.— Many 
di'ugs  and  chemicals  give  rise  to  eruptions, 
sometimes  after  being  taken  in  medicinal 
doses  for  a  considerable  period  of  time, 
when  the  system  may  be  supposed  to  be 
satm-ated  with  them  ;  sometimes  they  occur 
after  a  single  dose  has  been  taken,  betraying 
a  pecuHar  susceptibihty  on  the  part  of  the 
!  patient  (idiosyncrasy). 

1.  Iodine,  Iodide  of  Potassium,  am,d 
other  Iodides  may  give  rise  to — {a)  erythe- 
matous patches  ('  iodic  roseola  ')  on  various 
parts ;  the  eruption  may  pass  into  a  papu- 
lar form,  with  large  disseminated  papules, 
slightly  elevated,  seated  on  a  reddened 
sm-face,  the  whole  not  unlike  urticaria; 
(6)  piu-puric  eruptions,  often  assuming  a 
petechial  form,  esj)ecially  affecting  the  legs ; 
(c)  vesicular  eruptions  (rare),  said  to  re- 
semble eczema ;  {d)  bullous  eruptions  on 
the  head,  neck,  and  upper  extremities,  the 
buUse  tending  to  be  hoemorrhagic ;  (e)  pus- 
tular eruptions  resembling  those  produced 
by  bromides. 

2.  Bromine,  Bromide  of  Potassium,  and 
other  Bromides. — {a)  An  erythematous  erup- 
tion ;  (6)  a  maculo -papular  eruption  closely 
resembling  h  syphihde ;  (c)  a  bullous  hsemor- 
rhagic  eraption  ;  {d)  pustular,  acne-hke  erup- 
tions, usually  on  the  face  or  chest ;  also  an 
eruption  which  has  been  described  as  con- 
fluent acne.  At  its  height,  it  is  character- 
ised by  round  flattened  elevations  covered 
with  moist  epidermis,  not  imlike  that  in 
condyloma,  or  with  thick  brownish  crusts, 
on  removing  which  the  surface  is  seen  to  be 
dotted  with  minute  collections  of  pus ;  the 
lesions  are  surrounded  by  a  dark-red  areola, 
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3.  Belladonna  may  give  rise  to  an  erup- 
tion partly  erythematous,  but  partly  scar- 
latioiform— i.e.  minutely  punctate.  It  oc- 
curs in  sharply  defined  pahn-sized  patches, 
which  usually  affect  the  upper  part  of  the 
bodyj  there  is  no  burning  or  itching  com- 
l)lained  of,  and  desquamation  does  not 
follow. 

4.  Chloral. —  An  erythematous  patchy 
eruption,  with  heat  and  itching,  chiefly 
affecting  the  neck,  front  of  the  chest,  the 
larger  articulations,  and  backs  of  the  hands 
and  feet.  Urticarial,  papular,  vesicular,  and 
pm'puric  eruptions  have  also  been  described. 

5.  Copaiba.  —  The  eruption  generally 
takes  the  form  of  a  roseola,  selecting  the 
hands,  arms,  feet,  knees,  and  abdomen.  The 
lesions  are  shghtly  raised  to  the  touch,  and, 
being  in  some  instances  isolated,  may  re- 
semble urticaria ;  itching  is  present,  and  the 
skin  may  smell  of  copaiba.  The  eruption 
is  sometimes  taken  for  macular  syphiHs. 

6.  Cubehs  may  give  rise  to  a  similar 
eruption,  hwt  it  is  more  generahsed  and 
does  not  itch. 

7.  Quinine.  —  Erythematous,  papular, 
urticarial,  and  purpturic  eruptions  have  been 
noted. 

8.  Salicylic  Acid. — {a)  Diffuse  erythema, 
with  oedema  of  the  eyelids ;  (&)  vesicles  and 
pustules  on  hands  and  feet ;  (c)  purpuric 
eruptions. 

9.  Tar,  Carbolic  Acid,  Turpentine, 
Resin. — A  general  erythematous  urticarial 
eruption  has  followed  Lister's  process.  Tur- 
pentine produces  a  similar  eruption  with 
great  itching,  preferring  the  face  and  upper 
portions  of  trunk.  Eruptions  have  been 
noticed  to  be  caiised  by  other  drugs,  as 
arsenic,  cannabis  indica,  digitahs,  mercury, 
opium,  santonin.        Axfeed  Sangster. 

MEDULLARY  CANCER.  See  Car- 
cinoma. 

MEIBOMLAN  GLAJSTDS,  Affections 
of  the.    See  Eyelids,  Diseases  of  the. 

MELANOSIS.  See  Sarcoma  ;  Malig- 
nant Tumours. 

MELASMA.    See  Chloasma. 

MEMBRANA  TYMPANI,  Puncture 
of  the.    See  Ear,  Middle,  Diseases  of  the. 

MEMBRANA  TYMPANI,  Rupture 
of  the.    See  Ear,  Middle,  Diseases  of  the. 

MENINGITIS.   See  Encephalitis. 

MENINGOCELE.  —  By  this  term  is 
meant  a  hernia  of  the  membranes  of  the 
brain  through  some  part  of  the  parietes 


of  the  cranial  cavity.  The  sac  consists  of 
dura  mater  and  arachnoid,  with  a  covering 
of  skin.  Occasionally  an  interval  (sub- 
dural), more  or  less  considerable,  exists 
between  the  two  membranes,  or,  on  the  other 
hand,  they  may  be  so  fused  together  that  it 
is  difficult  to  differentiate  the  wall  of  the 
sac  into  two  distinct  layers,  especially  at 
that  part  most  remote  from  the  opening  in 
the  skull.  Hence,  possibly,  the  presence  of 
arachnoid  has  been  overlooked  in  those  rare 
instances  in  which  the  sac  has  been  de- 
scribed as  being  formed  of  dura  mater  alone. 
Mr.  Bryant  mentions  such  a  meningocele 
as  being  in  Guy's  Museiun,  No.  1563^" ;  but 
on  examining  this  specimen  a  considerable 
protrusion  of  arachnoid  is  visible,  which 
is  disposed  in  loose  folds  at  some  distance 
from  the  dura  mater.  This  separation  of 
the  two  membranes  is  probably  due  to  the 
way  in  which  the  preparation  was  mounted 
when  fr-esh.  Mr.  Shattock  states  that  after 
careful  inspection  of  many  cases  of  spina 
bifida  (the  analogous  condition  in  the  spinal 
region),  he  could  not  say  that  the  arachnoid 
membrane  was  ever  absent.  Although  it  is 
conceivable  that  the  wall  of  a  cranial  men- 
ingocele might  be  formed  of  dura  mater 
alone,  it  does  not  appear  probable  that  this 
ever  happens. 

The  hernial  sac  is  distended  with  cere- 
bro-spinal  fluid,  and  sometimes  contains  a 
part  of  the  brain  or  cerebellum.  In  the 
latter  case  the  tumom*  is  known  as  an  en- 
cephalocele  ;  and  if  a  case  of  encephalocele 
be  compHcated  by  the  co-existence  of  a 
hydrocephaUc  state  of  the  ventricles,  then 
the  term  hydr encephalocele  is  employed. 
These  tumom's  are  always  congenital,  are 
more  frequently  met  with  in  male  than 
female  children,  and  are  due  to  an  arrest  of 
development  of  the  bony  wall  of  the  cranial 
cavity  at  the  point  at  which  they  appear. 
They  vary  fr"om  the  size  of  a  marble  to  two 
or  three  times  the  size  of  the  head  of  the 
child ;  in  fact,  they  may  be  so  small  as  not 
to  attract  attention  or  so  immense  as  to 
produce  almost  complete  exencephalia.  In 
the  Pathological  Transactions,  vol.  xvi., 
the  late  Dr.  Murchison  related  a  case  in 
which  the  whole  of  the  cranial  portion  of 
the  occipital  bone  was  deficient,  causing  an 
enormous  bag  to  depend  fr-om  the  back  of 
the  head,  containing  the  whole  of  the  brain 
except  a  portion  of  the  thinned,  expanded, 
and  stretched  out  anterior  lobes,  which  alone 
occupied  the  diminished  cranial  cavity. 

The  most  usual  seat  of  these  tumoiurs  is 
in  the  median  line,  especially  in  the  occipi- 
tal region.  They  may,  however,  occur  at 
any  other  point,  as  through  the  frontal  suture 
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or  the  fronto-nasal  suture,  in  the  temporal 
region,  or  dipping  down  into  the  nasal 
cavity  or  pharynx.  In  the  last-named  situa- 
tions they  have  been  mistaken  for  polypi. 
Statistics  illustrate  the  frequency  _  with 
which  these  malformations  occur  in  the 
occipital  region.  The  mode  of  development 
of  the  tabular  portion  of  the  occipital  bone 
is  worthy  of  note  in  connection  with  this 
point.  It  is  developed  fi-om  four  nuclei, 
which  appear  about  the  eighth  week  of 
foetal  life.  At  birth  this  tabular  portion 
consists  of  a  flat  plate,  with  fissures  running 
in  nearly  to  the  centre  from  the  upper, 
lateral,  and  lower  angles.  It  is  by  the 
pBrsistence  and  exaggeration  of  the  two 
fissures  in  the  median  hne  that  these  her- 
nial protrusions  occur  so  often  in  the  mesial 
pai-t  of  the  occipital  bone.  The  upper  fissure 
is  the  last  to  close ;  the  lower,  or  that  be- 
low the  occipital  protuberance,  is  almost 
obUterated  at  birth.  Hernia  does  not  seem, 
however,  to  be  more  common  above  than 
below  the  occipital  eminence.  In  the  mu- 
sexmi  of  St.  Thomas's  Hospital  there  are 
two  specimens  of  meningocele,  about  the  size 
of  a  walnut,  which  each  communicate  with 
the  cranial  cavity  by  means  of  an  oval  fora- 
men nine  lines  in  length,  situated  below  the 
occipital  eminence ;  and  one  specimen  of 
encephalocele,  about  the  size  of  an  orange, 
containing  part  of  the  cerebellum,  and  com- 
municating with  the  cranial  cavity  by  means 
of  a  foramen  of  similar  dimensions  and  re- 
lations. The  continuity  of  the  lower  fissure 
with  the  foramen  magnum  may  explain  the 
fi-equency  of  hernia  below  the  occipital  pro- 
tuberance, for  in  many  instances  this  fissure 
opens  out  to  form  with  the  foramen  a  huge 
opening,  bounded  behind  and  laterally  by 
the  rudimentary  exoccipital  and  supra- 
occipital  elements  of  the  occipital  bone. 
Through  this  opening  the  cerebeUtun  com- 
monly passes  out  into  the  cavity  of  the  pro- 
trusion. 

These  tumoiurs  when  large  have  the  skin 
tightly  stretched  over  them,  are  of  a  pinlc 
or  bluish  colour,  and,  if  fluid,  readily  trans- 
mit light.  They  may  or  may  not  be  pedun- 
culated ;  and  the  tension  of  any  individual 
tumoiu-  may  be  so  gi'eat  as  to  interfere  vdth 
the  discovery  of  the  bony  margins  of  the 
opening  in  the  skull.  The  same  difficulty 
will  be  experienced  when  much  solid  matter 
is  present.  When  the  tumour  is  small,  it 
may  be  reducible  by  gentle  manipulation ; 
but  pressiu-e  is  very  apt  to  set  up  signs  of 
cerebral  disturbance.  This  fact  is  of  the 
greatest  importance  in  the  diagnosis  be- 
tween the  various  forms  of  congenital 
tnmonr  occuning  in  this  region — between 
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meningocele  and  encephalocele  on  the  one 
hand,  and  large  subcutaneous  naevus  and 
dermoid  cyst,  with  or  without  involvement 
of  the  bony  vault,  on  the  other,  especially 
when  these  tumours  occur  exactly  in  the 
median  line.  It  may  be  noted  that  nsevi 
and  dermoid  cysts  occasionally  make  their 
first  appearance  a  few  days  after  birth.  The 
pulsation  of  an  encephalocele  is  synchronous 
with  the  pulse  in  the  arteries,  and  clenches 
the  diagnosis  of  this  variety  of  hernia. 
Pulsation  may,  however,  also  occur  in  the 
case  of  simple  meningocele,  when  there  is  a 
large  communication  between  the  cavity  of 
the  cranium  and  the  cavity  of  the  protru- 
sion. In  rare  cases,  the  dm-a  mater  is  ex- 
posed in  whole  or  part  without  a  covering 
of  skin,  or  there  is  an  ulcerated  sm-face  over 
the  centre  of  the  tumour  indicating  that  the 
dorsal  laminae  have  not  completely  closed, 
so  that  no  epiblast  is  present  from  which 
skin  could  be  produced  at  the  ulcerated 
spot. 

The  excess  of  cerebro-spinal  fluid  is  con- 
tained in  the  expanded  subarachnoid  space, 
or  in  the  dilated  ventricle,  or  more  com- 
monly occupies  both  situations.  Hydro- 
cephalus externa  never  exists  as  an  inde- 
pendent affection,  but  may  occur  from 
rupture  of  hydrocephaUc  ventricles  or  as  a 
consequence  of  large  arachnoidhsemorrhage, 
&c.  In.  ordinary  hydrocephalus  (hydroce- 
phalus interna)  the  fluid  is  limited  to  the 
dilated  ventricular  cavities,  and  its  increase 
in  quantity  is  intimately  dependent  upon 
an  inflammatory  condition  of  the  lining 
membrane  of  the  ventricles,  which  are  gene- 
rally imperfectly  developed.  Possibly  also 
there  is  some  connection  between  excess  of 
ventricular  fluid  and  the  presence  of  tuber- 
cles or  other  tumours,  which  either  mechani- 
cally interfere  with  the  passage  of  blood 
\  along  the  veins  of  Galen,  or  obstruct  the 
foramina  in  the  pia-matral  expansion  cover- 
]  ing  in  the  lower  part  of  the  fourth  ventricle, 
whereby  is  inaugurated  a  disturbance  of 
pressure  equilibrium  within  and  without 
the  brain.  In  cases  of  meningocele  and 
hydrencephalocele,  the  common  association 
of  an  excess  of  fluid  in  the  ventricles  with 
an  excess  of  fluid  in  the  subarachnoid  space 
points  to  the  fact  of  these  conditions 
originating  firom  one  common  cause. 

When  a  meningocele  is  small,  the  dia' 
gnosis  may  generally  be  cleared  up  by  at- 
tention to  the  following  points : — 1.  The 
attachment  of  the  tumour  to  the  bone, 
and  its  position  in  the  median  lino.  2.  Its 
congenital  nature.  3.  Its  fluid  character — 
the_  tension  of  the  cyst  increasing  din-ing 
crying,  coughing,  and  other  expiratory  acts. 
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4.  Cerebral  pulsation  may  or  may  not  be 
present.  5.  The  hernia  may  be  partially  or 
whoUy  reducible,  with  or  without  the  pro- 
duction of  cerebral  symptoms.  6.  Palpation 
of  the  deficiency  in  the  wall  of  the  skull. 

CepJialhcematoma,  or  a  collection  of 
blood  between  the  pericranium  and  bone, 
takes  place  usually  over  one  of  the  parietal 
bones.  It  is  limited  to  one  bone  by  the 
union  of  bone  and  pericranium  in  the  neigh- 
bourhood of  the  sutures,  and  disappears  a 
short  time  after  birth.  A  meniagocele  of 
the  parietal  region  is  rare.  Cases  have  been 
pubUshed  of  simple  fracture  of  the  skull, 
generally  of  the  parietal  bone,  in  infants, 
followed  by  pulsating  tumov/r.  A  cephal- 
hsematoma  forms  immediately  after  the 
injury,  but,  the  brain  membranes  being  torn 
as  weU  as  the  brain-case  fi-actured,  cerebro- 
spinal fluid,  and  sometimes  brain-matter, 
passes  through  the  rent  into  the  cavity  of 
the  blood  tumour.  Any  interval  from  forty- 
eight  hours  to  many  days  may  elapse  be- 
tween the  formation  of  the  typical  cephal- 
hoematoma  and  its  assumption  of  pulsatile 
quaUties.  The  wall  of  the  original  blood- 
tumour  becomes  in  fact  the  sac  of  a  men- 
ingocele or  encephalocele,  which  must  be 
treated  on  the  same  principles  as  the  con- 
genital variety,  but  could  hardly  be  mis- 
taken for  the  latter  unless  the  injury  were 
to  happen  immediately  after  birth. 

A  dermoid  cyst  of  the  scalp  is  im- 
movable, tense,  non-pulsating,  fluctuating, 
not  changing  with  respiratory  movements, 
and  occurs  most  frequently  near  the  outer 
angle  of  the  orbit.  The  diagnosis  presents, 
in  rare  cases,  insuperable  difficulties,  see 
the  interesting  case  published  by  Mr.  Arnott 
in  the  Pathological  Trans.,  vol.  xxv. 

A  subcutaneous  ncemis  has  no  definite 
margin,  increases  in  size  during  expiratory 
efforts,  has  a  doughy,  worm-like  feel,  imparts 
a  bluish  tint  to  the  skin  over  it,  is  not  per- 
fectly fixed,  and  is  not  infirequently  placed 
over  one  or  other  of  the  fontanelles. 

An  Encephalocele  appears  generally  as 
a  small  lobulated  globular  or  oval  tumour, 
which  pulsates  synchronously  with  the 
arteries.  Mr.  Gould  has  narrated  a  case,  in 
which  pulsation  was  not  evident  imtil  the 
tumour  had  been  partially  reduced.  Pulsa- 
tion may  not  be  present ;  therefore,  absence 
of  pulsation  must  not  be  relied  upon  as 
indicative  of  the  absence  of  brain-matter  in 
the  sac  of  the  hernia.  The  brain-substance 
in  the  tumour  can  be  easily  palpated  through 
a  layer  of  fluid.  If  the  sac  is  very  large, 
and  has  a  broad  base,  the  tumour  is  always 
a  hydroncophalocele,  and  is  associated 
with  great  deficiency  of  the  bony  boundary 


of  the  cranial  cavity.  In  other  cases,  huge 
pedunculated  sacs  may  be  attached  to  the 
occipital  or  frontal  regions,  and  contain 
more  or  less  of  the  proper  contents  of  the 
cranium.  Associated  with  meningocele  and 
encephalocele  may  be  other  malformations, 
as  hare-Up,  cleft-palate,  taUpes  calcaneus, 
spina  bifida  either  aflecting  a  portion  or  the 
whole  length  of  the  spinal  colimm,  a  per- 
manent bulbus  arteriosus,  as  in  a  remark- 
able case  placed  on  record  by  Mr.  Heath, 
or  indeed  any  other  condition  due  to  an 
arrest  of  the  developmental  processes. 

Prognosis. — These  malformations  when 
large  may  seriously  impede  deUvery,  may 
interfere  entirely  with  the  life  of  the  child, 
or  make  its  prolonged  existence  improbable 
or  impossible. 

Treatment, — If  the  hernia  were  small, 
and  the  opening  in  the  skull  of  con-espond- 
ing  size,  it  might  be  possible  to  keep  it 
reduced  bo  that,  as  the  bones  ossified,  a  cure 
would  result.  Cases  have  been  recorded  in 
which  iodine  injection,hgature  of  the  pedicle, 
or  even  slicing  off  the  tximour,  has  been 
more  or  less  successfully  practised.  The 
efl^ect  likely  to  ensue  from  hgature  of  the 
pedicle  can,  of  course,  be  determined  by 
temporary  compression  of  the  neck  of  the 
sac.  None  of  these  methods  are  warranted 
by  what  we  know  of  the  pathology  of  the 
disease.  Non-interference  is  the  golden 
rule,  except  when  the  fcumour  is  rapidly 
increasing  in  size  and  the  life  of  the  patient 
is  in  great  jeopardy.  Under  these  circum- 
stances it  is  justifiable  to  resort  to  the 
operation  of  tapping.  In  a  large  hydren- 
cephalocele  of  the  vertex,  seen  by  the  writer 
some  years  ago.  Sir  W.  MacCormac  tapped 
the  tumour  by  means  of  a  capillary  trocar 
connected  with  a  very  long  and  fine  tube — 
gentle  pressure  and  support  meanwhile  be- 
ing adjusted  to  the  head.  The  patient  was 
seven  years  old,  Hved  for  twenty  days  after 
the  operation,  and  then  died  in  convulsions. 
Unfortunately,  it  is  just  in  those  cases  in 
which  it  is  justifiable  to  interfere  that  least 
can  be  expected  from  surgical  operation. 
When  a  peduncle  is  present,  and  the  tumour 
is  a  simple  meningocele,  the  case  might 
terminate  happily  by  the  recovery  of  the 
child  "after  accidental  blocking  and  slougli- 
ing  of  the  pedimcle.  Operative  interference 
of  any  sort  is  out  of  the  question  in  cases 
of  encephalocele.  The  cui-e  of  certain  men- 
ingoceles may,  however,  be  attempted  by 
means  of  the  injection  of  Morton's  fluid, 
which  is  employed  with  such  success  in  the 
treatment  of  spina  bifida ;  those  cases  are 
most  lilcely  to  be  successfully  treated  in 
this  way  which  are  of  medium  size  and 
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pedunculated.  Lately,  a  case  has  been  re- 
ported as  cured  by  the  injection  of  Morton's 
fluid  into  the  cyst-wall,  or  rather  externally 
to  the  cyst-waU.  The  mental  condition  of 
the  child  would  have  an  important  bearing 
on  the  answer  to  the  question  whether  an 
operation  was  advisable.  The  almost  con- 
stant co-existence  of  hydrocephalus  or  mal- 
formation of  the  brain  with  hernia  of  the 
contents  of  the  skull,  renders  futile,  as  a  rule, 
any  attempt  at  treatment.  The  best  and 
often  the  only  thing  the  siurgeon  can  do  is, 
by  suitable  means,  to  protect  the  protrusion 
from  pressure  or  injury.  See  Spina  Bifida. 

Charles  A.  Bailance. 

'  MENTAGRA.    See  Sycosis. 

METASTASIS.  —  By  metastasis  is 
generally  understood  the  sixbsidence  or 
disappearance  of  inflammation  in  one  situa- 
tion, with  its  coincident  onset  at  another. 

The  morbid  states  in  which  it  is  best 
exemplified  are — (1)  pysemia,  (2)  gonor- 
rhcea,  (3)  gout,  (4)  mmnps.  In  pysernia 
and  gonorrhoea  the  disease  is  primarily 
local;  in  gout  it  is  at  first  general,  with 
subseqiient  local  expression ;  whilst  in 
mumps  there  is  some  doubt  whether 
the  initial  infection  consists  in  a  conta- 
mination of  the  blood  or  of  the  parotid 
glands.  Many  theories  have  been  ad- 
vanced to  account  for  the  phenomena 
in  question  —  some  fanciful,  others  well- 
grounded. 

With  regard  to  pymmia,  it  may  be  stated 
with  confidence  that  there  are  several  me- 
thods by  which  metastasis  is  estabhshed. 
(1)  A  large  number  of  the  so-caUed  '  mul- 
tiple circumscribed  abscesses '  beyond  all 
doubt  owe  their  origin  to  embolic  infarction. 
Portions  of  disintegrated  venous  thrombi, 
on  being  detached,  are  swept  along  by  the 
blood  cmrent  imtil  they  ai-rive  in  vessels 
too  small  to  allow  of  their  transit.  The 
septic  nature  of  these  thrombi  is  incom- 
patible with  resolution  of  the  inflammation ; 
purulent  softening  is  certain  if  the  patient 
survives  suflBciently  long  for  its  develop- 
ment. (2)  The  decomposed  products  of  the 
primary  local  phlegmon  are  conveyed  by 
the  lymph  chaimels,  until  they  meet  with 
some  mechanical  obstacle  to  their  passage, 
and  thus  a  concentration  of  the  poison  is 
effected;  or,  without  this  hindrance^  they 
light  on  tissues  already  diseased  or  predis- 
posed to  inflammation,  which  then  '  become 
acutely  affected  as  a  result  of  the  general 
febrile  disturbance.'  In  some  instances,  the 
lymphatic  tracts  connecting  the  primary 
and  secondary  foci  show  no  naked-eye  signs 
of  reaction  to  the  irritant  that  has  traversed 


them,  but  as  a  rule  the  reverse  obtains, 
especially  when  the  superficial  vessels  are 
involved — e.g.  in  a  poisoned  wound  of  the 
skin  with  consequent  bubo.  (3)  Microscop- 
ical examination  has  shown  that,  in  the 
true  infective  processes,  minute  organisms 
— cocci — multiply  with  great  rapidity  in  the 
lymphatics  and  even  in  the  blood  capillaries, 
which  become  blocked  with  the  accumulated 
growth.  The  vital  activity  of  these  bodies 
varies  with  the  soil  in  which  they  vegetate. 
In  some  parts  it  is  feeble  and  transient,  in 
others  it  is  marked  and  long-abiding.  Hence 
the  variation  in  the  result,  and  the  expla- 
nation of  distant  suppurative  centres  con- 
nected by  a  continuous  chain  of  vegetation. 
(4)  The  '  secondary  abscesses '  may  depend 
upon  a  general  blood-infection,  and  not 
stand  in  immediate  causal  relation  to  the 
primary  lesion.  Of  this  nature  are  the  dif- 
fuse metastases  met  with  in  the  lungs,  joints, 
and  connective  tissue  in  some  cases  of  septi- 
caemia— septic  infection.  (5)  Prior  to  the 
enimciation  and  proof  of  the  foregoing 
ways  and  means  of  metastasis,  it  was  the 
custom  to  suppose  the  incidence  of  the  secon- 
dary change  to  be  largely  due  to  the  reflex 
action  of  the  nervous  system ;  an  explana- 
tion at  once  imaginary  and  insufficient,  and, 
as  is  now  known,  in  most,  if  not  in  all,  cases 
demonstrably  contrary  to  fact. 

What  has  been  said  respecting  general 
pysemia  applies  in  much  the  same  maimer 
to  gonorrhoea.  At  first  sight,  it  seems  some- 
what curious  that  inflammation  of  the  epi- 
didymis and  testicle  should  foUow  acute 
purulent  m'ethritis,  after  so  long  an  interval 
has  elapsedfrom  the  original  inoculation ;  but 
it  must  be  borne  in  mind  that  it  takes  some 
time  for  the  inflammatory  action  to  spread 
along  the  lymphatics  from  the  urethra  to  the 
testicle,  and  this  is  one  mode  in  which  the 
metastasis  is  effected.  Gonorrhceal  epididy- 
mitis or  orchitis,  pathologically  considered, 
is,  in  the  writer's  opinion,  primarily  and 
essentially  a  lymphangitis.  On  the  other 
hand,  the  infection  may  be  conveyed  by  the 
spermatic  tract  itself,  and  this  is  probably 
the  case  when  the  vas  deferens  and  epi- 
didymis are  much  swollen  and  indm-ated, 
with  but  little  thickening  of  the  cord. 
Gonorrhoeal  rheumatism  is  generally  taken 
to  be  a  mild  form  of  pymmia  in  subjects 
predisposed  to  the  action  of  the  poison. 
The  fact  that  a  specific  '  coccus '  is  supposed 
to  be  always  present  in  the  uretlu'al  dis- 
charge lends  weight  to  this  theory. 

The  metastases  in  gout — as,  e.g.,  when 
severe  stomachic  derangement  suddenly 
supervenes  on  the  equally  rapid  subsidence 
of  an  attack  of  arthritis — are  either  merely  a 
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series  of  phenomena  having  no  causal  rela- 
tion one  with  another,  or,  what  seems  not 
unlikely,  the  materies  morbi  of  gout  is  re- 
absorbed from  the  articular  structures  to  act 
upon  the  tissue  or  organ  next  in  order  of 
vulnerabiUty. 

Metastatic  orchitis  as  a  complication 
of  mumps  is  relatively  more  common  hi 
adults  than  in  children,  a  fact  explained 
probably  by  the  greater  physiological  ac- 
tivity of  the  testicular  epithehum  in  ma- 
ture life.  The  specific  poison  selects  first 
the  parotid  glands ;  and  secondly,  though 
with  much  less  frequency,  and  at  a  later 
period  of  the  affection,  the  testicle,  for  its 
local  development.  It  is  curious  that  two 
organs  differing  so  widely  in  many  respects 
shoidd  be  attacked  by  the  same  agent  of 
disease.  It  wUl  be  remembered  that  en- 
chondroma  has  a  like  procUvity  for  these 
glands,  and  here  also  there  is  no  obvious 
explanation  of  the  association. 

Augustus  J.  Pepper. 

MICROCOCCUS.— A  round  or  oval 
micro-organism  belonging  to  the  class  of 
ScHizoMYCETES.  The  term  coccus,  apphed 
to  spherical  organisms,  has  sometimes  the 
prefix  mega  (jj-tya,  great)  to  denote  a  larger 
variety  (BUlroth),  so  that  there  are  two 
divisions  of  the  round  micro-organisms  re- 
cognised— viz.  megacoccus  and  micrococcus. 
These  round  or  oval  organisms  are  found 
in  putrid  animal  Uquids,  and  in  some  dis- 
eases, as  below;  for  their  causal  relation 
to  which.  See  Septic  Diseases,  Classifi- 
cation and  Etiology  of. 

As  regards  their  personal  Hfe,  they  grow 
by  fission,  so  as  often  to  form  chains  of 
from  two  to  several  hundred,  while  in 
rarer  cases  they  are  grouped  mto  fom's  or 
more,  like  sarcinte,  and  they  multiply  by 
simple  fission  of  their  protoplasm.  Micro- 
cocci cannot  resist  heat  like  the  spore- 
forming  organisms ;  consequently  it  is  more 
than  probable  that  no  coccus  possesses  in 
any  degree  the  property  of  spores. 

Sapric  M. — M.  sapricus.  —  Micrococci 
of  various  sizes  are  found  in  almost  aU  dead 
putrefying  tissue.  Thus  they  are  found  in 
the  necrotic  foci  of  pyiemia,  and  always  in 
the  pus  of  acute  abscesses,  and  in  most  de- 
composing albuminoids. 

Pathogenic  M. — M.  erysipelatosus. — A 
micrococcus  is  now  definitely  proved  to  be 
intimately  connected  with  the  causation 
of  erysipelas.  It  has  been  cultivated  by 
Fehleisen,  who  found  the  period  of  in- 
cubation in  the  human  being  was  about 
twenty-four  hours  on  the  average.  See 
Erysipelas. 


M.  septicus,  although  not  so  definitely 
proved  (like  that  of  erysipelas)  to  be  an 
active  carrier  of  infection,  has  been  found 
so  consistently  in  pyjemic  foci  as  to  deserve 
a  prominent  place  in  this  Hst.  It  is  also 
found  ia  decomposing  wounds,  growing  on 
the  surface  of  the  granulation-tissue. 

M.  of  acute  necrosis  and  osteomyeHtis.. 
In  acute  necrosis  and  osteomyehtis  this 
micrococcus  has  often  been  observed.  When 
cultivated,  it  forms  beautiful  orange  masses. 
Inoculated  iato  animals,  it  produces  ordin- 
ary septicasmia,  tmless  a  bone  has  been 
previously  injm-ed,  when  acute  osteomyeHtis 
is  set  up,  with  abscesses  in  the  lungs,  &c., 
just  as  in  the  acute  necrosis  of  man. 

M.  endocarditicus. — In  ulcerative  endo- 
carditis, micrococci  are  always  to  be  seen 
in  the  organisms,  on  the  valves,  and  in  the 
infarcts  in  the  different  organs. 

M.  bombycis,  a  large  coccus  organism 
which  causes  death  by  mechanical  my- 
cosis, &c. 

M.  gonorrhcEse.  —  The  micrococcus 
Imown  for  some  time  to  be  present  in 
gonorrhoea  has  been  cultivated,  and,  by 
inoculation  of  the  growth  obtained,  been 
shown  to  probably  produce  the  disease. 

M.  variolae,  the  organism  of  smaH-pox, 
is,  so  far  as  is  known,  the  probable  cause 
of  the  pustides  in  their  early  stages. 

M.  vaccinias,  a  micrococcus  foimd  in 
healthy  vaccine  lymph,  is  credited  with 
being  the  cause  of  vaccinia. 

M.  puerperalis. — In  puerperal  fever  a 
micrococcus  has  been  discovered  in  the  foci 
of  disease, '  exactly  like  the  organism  of 
pyaemia. 

M.  nephiiticus. — In  suppiu-ative  inter- 
stitial nephritis,  secondary  to  septic  disease 
of  the  lower  urinary  tract.  Micrococci  are 
foimd  in  the  tubules  of  the  kidney,  and 
are  supposed  to  have  gained  access  to  that 
organ  by  growing  in  the  stagnant  residual 
urine  and  mucus  in  the  bladder  and  ureter. 

Victor  Horsley. 

MICTURITION",  Disorders  of.  See  In- 
continence OF  Urine  ;  Retention  of  Urine; 
Prostate,  Diseases  of  the ;  Prostatic  Hy- 
pertrophy ;  Stricture  of  the  Urethra. 

MILIUM. —  Definition.—  A  collection 
of  sebiun  distending  a  sebaceous  gland, 
but  without  an  external  opening. 

Symptoms. — MOiimi  consists  of  a  small 
white  swelling  under  the  epidei-mis,  occur- 
ring in  the  same  parts,  and  due  to  the 
same  causes  as  Comedones.  There  is,  how- 
ever, no  external  opening,  as  the  matter 
is  retained  in  the  sebaceous  gland,  and 
does  not  pass  into  the  hair-foUicle. 
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Diagnosis. — Milium  may  be  mistaken 
for  xanthoma  tuberosum  and  for  mollus- 
cum contagiosum.  An  incision  into  the 
little  tumour  wiU  suffice  to  distinguish 
it  from  the  former  ;  as,  in  milium,  the  se- 
baceous matter  will  be  easily  forced  through 
the  outlet,  whereas  in  xanthoma  nothing 
win  escape  but  a  trace  of  blood,  as  the 
tumour  is  composed  of  connective  tissue, 
and  is  therefore  sohd.  Moreover,  in  xan- 
thoma the  appearance  is  yellower  than  is 
the  case  in  milium.  It  may  be  diagnosed 
from  molluscum  contagiosum  by  the  central 
depression  characteristic  of  that  disease. 

Treatment. — Careful  incision  into  the 
tumoTu;,  removal  of  its  contents,  and  scrap- 
ing or  scarifying  its  lining  membrane.  To 
prevent  milium  forming,  care  should  be 
taken  to  wash  the  skin  fr-equently  with 
soap  and  hot  water.  Constitutional  reme- 
dies must  be  resorted  to  whenever  there 
is  any  fonctional  derangement  or  general 
debility.  Malcolm  Moreis. 

MILK-CYST.    See  Galactocelb. 

Mnram'S  ELBOW.  See  BvnsM, 
Affections  of. 

MOLE  (Nsevus  pigmentosus). — ^A  cir- 
cumscribed hypertrophy  of  the  skin,  vnth 
much  small-ceU  infiltration,  in  the  form 
usually  of  a  papule  or  tubercle  varying  in 
size  from  a  millet-seed  to  a  hazel-nut,  but 
frequently  much  larger.  In  some  cases  the 
siurface  of  a  mole  is  smooth;  in  others  it 
is  partially  concealed  by  a  growth  of  hair 
(nsevus  pUosus).  The  larger  and  coarser 
varieties  of  mole  are  usually  congenital ; 
the  smaller  are  not  commonly  observed 
until  after  the  age  of  infancy  and  early 
childhood  has  passed.  Congenital  moles, 
as  a  rule,  grow  only  in  proportion  to  the 
growth  of  the  body;  the  non-congenital 
usually  increase  in  size  for  a  time  and  then 
cease  growing.  In  a  small  minority  of 
cases,  and  under  quite  unknown  conditions, 
a  mole  becomes  the  starting-point  of  mel- 
anotic sarcoma,  or  (very  rarely)  carcinoma. 

Treatment. — "With  the  exception  of  the 
considerations  involved  in  the  last-men- 
tioned circumstance,  which  render  advjsable 
the  removal  of  any  mole  that  attracts 
attention  by  its  growth  or  is  in  a  situation 
■where  it  may  be  irritated,  treatment  is 
necessary  only  when,  from  its  situation,  as 
on  the  face,  it  causes  a  deformity  which  a 
patient  is  anxious  to  be  rid  of.  The  treat- 
ment of  quite  smaU  moles  is  very  simple. 
They  are  best  destroyed  by  the  appUcation 
of  strong  nitric  acid  ;  care  being  taken  not 


to  apply  the  caustic  too  freely.  For  the 
removal  of  larger  moles,  say  those  from  the 
size  of  a  pea  to  a  horse-bean,  a  smaller 
scar  will  probably  be  left  after  removal  by 
the  knife  or  a  Volkmann's  spoon  than 
by  caustic;  but  great  caution  should  be 
exercised  when  the  disease  encroaches  on 
the  thin  skin  in  the  neighbourhood  of  the 
eyelids,  on  account  of  the  liability  to  ectro- 
pion from  the  contraction  of  scar-tissue  in 
this  region.  In  the  case  of  large  moles,  say 
fr'om  half  an  inch  to  an  inch  or  more  in 
length,  the  surgeon  will  do  best  by  remov- 
ing a  portion  at  a  time ;  the  resiJt  of  the 
operation  being  taken  as  a  guide  to  future 
proceedings.  Either  the  knife  or  caustic 
may  be  used;  the  former  usually  causing 
less  scar  than  the  latter.  But  it  is  impos- 
sible to  lay  down  a  strict  rule  for  all  cases. 

In  the  case  of  very  large  moles — too 
large  to  permit  the  removal  of  the  whole 
thickness  of  the  skin  at  once — a  good  deal 
can  be  done  by  removing  with  a  sharp 
scalpel  or  Volkmann's  spoon  the  surface  of 
the  skin,  only  a  part  of  the  thickness  of 
the  corium  or  true  skin  being  removed,  and 
no  part  of  the  subcutaneous  tissue  being 
exposed.  The  wound  should  then  be  covered 
with  a  piece  of  gutta-percha  tissue  as  a 
first  dressing,  and  after  a  day  or  two  al- 
lowed to  scab.  By  these  means,  partly  by 
the  knife  and  partly  by  strong  nitric  acid, 
the  writer  was  enabled  to  remove  success- 
fully, and  without  any  subsequent  contrac- 
tion of  the  scar,  a  large  hairy  mole  which 
occupied  half  the  forehead. 

W.  MoBRANT  Baker. 

MOLLITIES  OSSIUM.    See  Osteo- 

MALACLi. 

MOLLUSCUM  CONTAGIOSUM 
{Syno7i.  EpitheHoma  molluscum- Virchow  ; 
Acne  varioliformis — French  authors). — De- 
finition.— ^A  chronic  disease  of  the  skin, 
characterised  by  the  development  of  small 
tumours,  rarely  exceeding  the  size  of  a  pea. 

Cause. — This  is  not  certainly  known  ; 
lately  it  has  been  attributed  to  the  presence 
of  a  vegetable  parasite.  There  has  been 
much  discussion  as  to  the  contagiousness  of 
the  disease.  In  America  and  on  the  Conti- 
nent, where  the  disease  is  much  rarer,  it  is 
scarcely  beUeved  in,  but  in  this  coimtry  its 
contagious  nature  is  almost  universally 
accepted,  this  belief  being  based  upon  snch 
clinical  facts  as  the  following : — 

1.  The  frequent  simultaneous  appear- 
ance of  the  disease  on  the  face  of  an  infant 
and  the  breast  of  a  nursing  mother. 

2.  Its  ocom-rence  on  contiguous  surfaces 
— e.g.  the  insides  of  the  thighs. 
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8.  Its  liability  to  affect  more  than  one 
pupil  in  a  school  or  one  member  of  a 
family,  at  the  same  time. 

It  must  be  confessed,  however,  that  in- 
oculation experiments  are  rarely  success- 
ful ;  probably  warmth  and  moisture,  with 
continued  friction,  are  the  conditions  most 
favourable  for  its  inoculation. 

Pathology. — If  a  small  molluscum  tu- 
mour be  examined  microscopically,  it  will 
be  found  to  consist  of  cells  packed  together 
in  lobular  masses,  bounded  and  separated 
by  fibrous  tissue.  The  cells  composing  the 
lobules  may  be  roughly  divided  into  two 
kinds — (1)  those  at  the  periphery,  closely 
packed,  having  large  ovaJ  nuclei,  and  corre- 
sponding in  appearance  to  the  normal  cells 
of  the  rete  mucosiun;  (2)  those  towards 
the  centre  of  the  lobule,  which  are  large, 
ovoid,  vitreous-looking  bodies,  closely  placed 
or  more  loosely  arranged  in  a  reticulimi, 
often  of  a  graniilar  aspect.  These  are  the 
molluscum  bodies,  concerning  the  composi- 
tion and  nature  of  which  there  is  stOl  much 
controversy.  In  vertical  sections  of  minute 
commencing  lesions  it  has  been  shown 
that  the  peripheral  cells  of  the  new  growth 
are  continuous  or  closely  associated  with 
the  MaJpighian  layer  of  the  skin,  or  with 
that  inversion  of  it  which  constitutes  the 
outer  root-sheath  of  the  hair-foUicle.  The 
molluscum  bodies  are,  probably,  the  result 
of  retrograde  changes  in  the  cells  concerned 
in  the  formation  of  the  hair-structure. 

Symptoms. — The  lesions  develop  slowly, 
taking  weeks  or  months  to  attain  the  size 
of  a  pea,  which  they  rarely  exceed;  they 
commonly  appear  as  flattened  pinkish-white 
tumours,  possessing  on  the  infant's  skin  a 
peculiar  greasy,  semi-translucent  appear- 
ance. In  every  lesion  there  is  distin- 
guishable, from  its  very  commencement,  a 
central  pit  or  depression  (umbilication), 
probably  the  widened  mouth  of  the  hair- 
foUicle  from  which  it  started.  This  cen- 
tral depression,  together  with  the  early  flat 
sessile  appearance  of  the  lesions,  has  sug- 
gested their  likeness  to  pearl  shirt-buttons. 
As  the  tumours  increase  in  size,  they 
overhang  their  bases  and  so  become  pedim- 
culated,  but,  unlike  the  molluscum  fibro-. 
sum  tumour,  they  rarely  become  pendulous. 
Two  or  more  tumours  are  liable  to  coa- 
lesce and  merge  into  one  larger  tumoiir, 
which  in  this  case  presents  more  than  one 
orifice.  Large  tumours  are  apt  to  inflame 
and  suppurate,  but  this  may  happen  to  any 
tumour  that  is  irritated  by  friction,  &c.  On 
squeezing  the  tumoiurs,  a  thick,  gruol-Iike 
fluid  can  be  made  to  exude  from  the  orifice  ; 
sometimes  the  fluid  is  thin  and  milk-IOie, 


and  issues  in  a  jet  on  pressure.  If  the 
orifice  of  a  timioiir  be  slightly  enlarged  with 
the  point  of  a  lancet,  and  firm  pressure  be 
made  on  either  side  of  its  base,  there  can 
be  forced  out  or  enucleated  a  pinkish  mass, 
which  to  the  naked  eye  has  a  minutely 
lobular  appearance  not  unlike  gland-tissue. 
The  tumom-s  ai-e  generally  few  in  number 
and  occur  in  yoimg  subjects,  but  isolated 
cases  are  on  record  in  which  hundreds  of 
tumom-s  have  been  present  on  adults.  No 
pain  or  itching  is  complained  of. 

Diagnosis. — A  well-marked  example  of 
the  disease  is  not  liable  to  be  mistaken  for 
any  other  affection.  Sometimes  difficulty 
arises  when  attention  is  drawn  to  a  single 
suppurating  tumour,  the  special  appearances 
being  masked  by  the  inflammation ;  the 
probable  existence  of  other  moUusoum 
lesions,  perhaps  so  minute  that  they  have 
at  first  escaped  notice,  wiU  help  the  dia- 
gnosis. 

Treatment. — Only  local  treatment  is  of 
use.  The  tumom-s  may  be  removed  by  en- 
larging their  orifices  and  enucleating  their 
contents.'  If  there  is  much  trouble  in  com- 
pletely freeing  the  capsule,  the  contents 
may  be  removed  with  a  small  Volkmann's 
spoon ;  the  large  tumours  -will  probably  re- 
quire such  treatment.  The  base  of  the  cap- 
sule may  be  touched  with  nitrate  of  silver,  to 
prevent  bleeding.  The  lesions  rai-ely  recur. 

Alfred  Sangstee. 

MOLLUSCUM  FLBROSUM— Z»eA- 
niUon. — Soft  tmnours  of  the  skin,  due  to 
hyperplasia  of  the  subcutaneous  tissue  and 
deep  layer  of  the  corium. 

Etiology. — The  only  known  cause  is 
congenital  predisposition.  The  tumours 
occur  in  both  fair  and  dark  races  in  both 
sexes,  and  are  seen  at  aU  ages,  though  they 
nearly  always  begin  in  early  childhood, 
and  some  in  the  first  few  months  of  life, 
being  probably  often  congenital,  but  too 
small  to  attract  notice.  The  dermatolytio 
tiunours  may,  however,  be  acquii-ed  in  later 
life,  and  there  are  also  tumours,  of  a  very 
similar  character  to  those  of  childhood, 
which  develoj)  in  elderly  people,  especially 
between  the  shoulders  and  on  the  face,  but 
they  are  never  numerous.  In  a  consider- 
able proportion  of  those  in  whom  the 
tumours  commence  in  early  childhood,  it 
has  been  noted  that  they  have  been  stunted 
in  both  their  mental  and  ]jhysical  develop- 
ment. 

Pathology. — Nothing  is  certainly  kno-mi 
of  the  pathology  of  these  tumoiurs,  beyond 
the  fact  of  their  being  immediately  due  to 
a  hyperplasia  of  the  connective  tissue  of 
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either  the  deep  part  of  the  corium  or  sub- 
cutaneous tissue,  or  both,  while  some 
tumours  seem  to  take  their  origin  from  the 
connective  tissue  roimd  the  hair-follicles. 
In  the  diffuse  or  dennatolytic  cases,  the 
presumption  is  in  favour  of  this  hyper- 
plasia being  due  to  an  obstruction  to  the 
lymph-flow  in  the  superficial  lymphatics,^ 
but  we  are  entirely  ignorant  of  the  way 
in  which  it  is  produced.  This  theory  and 
many  points  in  its  anatomy  bring  this 
disease  into  pathological  relationship  with 
elephantiasis  Arabum,  though  the  clinical 
differences  are  obvious. 

Anatomy. — On  section  of  a  medium- 
sized  tumovur  it  is  fovmd  to  consist  of  more 
or  less  perfect  fibrous  tissue,  from  which  a 
small  quantity  of  clear  yellow  fluid  can  be 
expressed.  The  fibrous  tissue  is  coarsest 
and  best  developed  at  the  base,  while  in 
the  centre  it  is  loose  and  gelatinous,  and 
at  the  periphery  fine  and  deUcate.  The 
degree  of  development  of  the  fibrous  tissue 
is  in  proportion  to  the  age  and  size  of  the 
tumour;  so  that  in  a  large  tumour  there 
will  be  very  Httle  gelatinous  tissue,  while  a 
smaller  one  may  consist  entirely  of  it.  In 
all,  the  papillary  layer  of  the  corium  and 
the  epideiTQis  are  unchanged.  Cells  with 
large  nuclei  are  scattered  singly,  in  foci,  or 
in  strata  between  the  layers  of  connective 
tissue,  and  are  most  abundant  in  the 
young,  and  sparse  in  the  old,  tumours. 
The  vascular  supply  is  derived  from  large 
vessels,  which  enter  at  the  base  and  are 
distributed  in  fine  capillaries  at  the  peri- 
phery. 

Va/rieties.  —  There  are  the  following 
varieties : — 1.  Midtiple,  small,  soft  tumours, 
in  which  the  surface  of  the  skin  is  nor- 
mal. 2.  Dermatolytic  tumours,  with  small 
tumours  like  the  first  variety.  3.  Derma- 
tolytic tmnours  without  other  timaours. 

Variety  1. — The  tmnours  are  roundish 
and  soft  for  the  most  part,  though  they 
may  be  firm  in  places,  and  when  pinched 
up,  the  contents  can  be  rolled  between  the 
fingers.  The  skin  over  them  is  either 
tense  or  lax,  smooth  and  of  normal  colom*, 
except  sometimes  from  vascularity,  and  it 
is  not  uncommon  to  find  the  plugged 
orifice  of  a  sebaceous  gland  in  the  centre 
of  a  small  tumour.  The  tumours  vary  in 
size  from  a  pin's  head  to  a  hen's  egg, 
though  the  majority  are  not  larger  than  a 
walnut;  some  are  sessile  or  even  deep  m 
the  skin,  others  pedunculated.  They  come 
most  frequently  and  abundantly  on  the 
trunk,  next  on  the  occiput  and  the  rest  of 
the  head,  face,  and  limbs ;  but  they  are 
rare  on  the  palms  and  soles,  whore,  if  pre- 
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sent,  they  get  flattened  by  pressure.  Occa- 
sionally the  mucous  membranes  become 
mvolved,  especially  the  Hps,  gums,  and 
hard  palate.  The  tumours  gradually  in- 
crease in  number  and  size,  but  do  not  tend 
to  shorten  hfe,  and  are  only  inconvenient 
from  thefr  size,  position,  and  numbers,  and, 
though  sometimes  few,  are  often  present  in 
hundreds,  and  even  thousands.  Occasion- 
ally, when  the  growth  is  imusuaUy  rapid, 
they  get  tense  and  red,  excoriate,  or  even 
ulcerate,  and  slough  off  from  the  vessels 
being  stretched  and  occluded. 

Va/riety  2. — In  the  dermatolyliic  cases, 
besides  the  tmnours  afready  described, 
there  are  others  much  larger,  often  weigh- 
ing many  pounds ;  they  have  a  broad 
attachment,  consisting  of  lax  pendu- 
lous masses,  which  may  be  in  folds  like  a 
coachman's  cape,  and  feel  like  masses  of 
skin  and  fat.  These  tumours  spring  most 
fr'equently  from  the  occipital  region,  the 
side  of  the  neck,  flanks,  buttocks,  thighs, 
and  sometimes  fr'om  some  parts  of  the  face. 
They  may  reach  to  an  enormous  size,  and, 
when  they  occm:  without  the  small  ttunours, 
constitute  Variety  3,  which  is  placed  sepa- 
rately, because,  whilst  the  other  varieties 
begin  in  early  childhood,  these  may  be 
acquired.  The  tumours  are  often  even 
more  diffase  than  in  the  last  kind,  and,  in 
a  case  under  the  care  of  the  writer,  the 
enormous  pendulous  folds  depended  like 
floimces  from  the  buttocks  and  thighs,  in 
consequence  of  prolonged  suppuration  in 
the  buttocks  produced  by  a  fall.  In  a  few 
rare  congenital  cases,  the  skin  has  been 
very  lax  when  pulled  out,  but  without  any 
hyperplasia,  and  retracted  to  the  normal 
degree  when  the  traction  ceased ;  but  this  is 
evidently  a  different  condition  altogether. 

Diagnosis. — When  there  are  multiple 
soft,  sessile,  or  pedimculated,  roundish  tu- 
mours with  the  skin  over  them  normal, 
there  can  scarcely  be  any  difficulty  in  the 
diagnosis.  Midtiple  fatty  tumom's  are 
most  like  them,  but  they  are  flatter,  lobu- 
lated,  and  do  not  project  globosely  above 
i  the  surface,  in  the  way  some  of  the  moUus- 
cum  tmnours  ai-e  sure  to  do.  When  the 
tumours  are  single  or  few,  the  diagnosis 
from  soft  moles  would  be  made  by  the  fact 
of  the  moles  having  been  congenital,  and 
not  having  grown  materially  fr-om  bfrth. 
They  may  resemble  sebaceous  cysts,  but 
though  a  large  comedo  is  common  in  the 
molluscum  tiunom:,  on  pressure  nothing 
but  the  comedo  can  be  expressed,  while 
nearly  or  quite  the  whole  of  the  contents 
can  be  squeezed  out  from  the  sebaoeoua 
i  cyst. 


24 


Molluscum  Fibrosum 


Prognosis. — The  tximours  tend  to  in- 
crease in  number  and  size,  and  although 
occasionally  the  contents  of  a  small  one 
may  be  absorbed,  it  makes  no  practical 
diiference  to  the  disease  as  a  whole.  They 
may  be  inconvenient,  but  are  never  danger- 
ous to  life. 

Treatment. — "Where  any  one  tumoiu:  is 
inconveniently  placed,  or  V7here  there  are 
only  a  few,  if  pedunculated  they  may  be 
removed  by  ligature,  the  galvanic  cautery 
or  ecraseur,  and  if  sessile  excised.  Large 
dermatolytie  tumours  have  also  been 
successfully  removed  in  several  instances, 
but  the  removal  must  be  complete,  partial 
excision  having  been  followed  by  re- 
growth.  H.  Radoliffe  Crocker. 

MORPHCBA.    See  Scleroderma. 

MORTIFICATION.    See  Gangrene. 

MOUTH.  See  Paiate,  Affections  of 
the  ;  Ranula  ;  Stomatitis. 

MOVABLE  KIDNEY  is  a  condition 
in  which  the  organ  has  lost  its  usual  at- 
tachments in  the  perinephral  fat,  and  glides 
about  a  varying  area  attached  only  by  its 
vessels  and  lureter.  In  some  cases,  it  shps 
about  behind  the  anterior  peritoneal  cover- 
ing ;  in  others,  it  has  gradually  come  for- 
ward until  it  has  drawn  out  for  itself  a  sac 
of  serous  membrane,  covering  both  its  sur- 
faces, and  gathered  in  round  the  vessels  of 
the  hilus  so  as  to  form  a  mesonephron.  For 
the  latter  condition,  said  to  be  congenital 
as  a  rule,  the  term  '  floating  kidney  '  has 
been  suggested,  to  distinguish  it  fi-om  the 
commoner  '  movable  kidney.'  Both  condi- 
tions are  not  so  infrequent  as  is  supposed. 
Thus,  out  of  5,500  patients,  examined  in  a 
German  hospital  specially  on  this  point, 
about  1  in  250  had  movable  kidney.  Among 
women  it  is  found  much  more  frequently 
than  among  men,  and  this  fact,  perhaps, 
furnishes  us  with  a  clue  to  its  causation; 
the  latter,  however,  still  seems  somewhat 
obscure.  But  it  is  significantly  frequent 
between  the  ages  of  twenty-five  and  forty 
in  females,  and  this  being  the  most  active 
child-bearing  period,  it  seems  not  impro- 
bable that  the  changes  taking  place  diuring 
gestation  in  the  abdomen,  and  more  par- 
ticularly after  parturition,  when  the  pa- 
rietes  and  internal  organs  are  relieved 
from  a  great  strain,  may  play  an  important 
part  in  the  displacement  of  the  organ. 
Tight-lacing  is  also  supposed  to  explain  its 
greater  frequency  among  women.  This 
may  also  be  one  of  the  causes  why  it  is 
more  frequent  on  the  right  side  than  on 
the  left,  for  on  the  right  it  is  less  protected 


against  the  constriction  of  the  gii-dle  or 
stays  than  on  the  left,  where  it  is  more  or 
less  covered  by  the  stomach  and  spleen. 
But,  in  many  cases,  the  occurrence  of 
movable  kidney  can  be  traced  to  some 
violence,  such  as  a  faU  or  blow  upon  the 
side  ;  or  to  hard  riding,  which,  having  once 
shaken  the  kidney  loose  from  its  attach- 
ments, has  never  permitted  it  to  recover 
itself  again. 

The  symptoms  are  usually  not  very 
marked — indeed,  the  condition  is  often  dis- 
covered accidentally  where  none  have  ever 
been  present.  But,  in  some  cases,  there  can 
be  no  doubt  that  very  severe  suffering  is 
caused  by  the  movements  of  the  organ, 
and,  most  probably,  by  the  drag  upon  the 
pedicle.  Among  the  symptoms  in  severe 
cases  may  be  mentioned  dragging,  sicken- 
ing pain  in  the  loins,  with  nausea  and, 
occasionally,  vomiting,  diarrhoea  or  con- 
stipation, and  frequency  of  micturition; 
other  less  definite  sensations  are  often  com- 
plained of,  such  as  depression  of  spirits  and 
general  weakness. 

The  diagnosis  of  the  condition  is  based 
upon  the  above  symptoms,  and  on  the  pre- 
sence of  a  movable  tumour,  of  the  size  of 
the  kidney,  somewhere  between  the  normal 
position  of  the  latter,  the  umbUicus,  and 
the  anterior  superior  spine  of  the  Uiimi. 
This  tumour  is  freely  movable  in  an  up- 
ward direction  or  laterally,  but  not  down- 
wards, as  the  patient  stands.  It  can  be 
easUy  thrust  upwards  above  the  ribs  into 
the  normal  position  of  the  kidney.  If 
gz-asped  or  pressed  upon,  a  dull,  sickening 
pain  is  complained  of. 

Treatment  is  not  always  called  for  in 
these  cases.  If  there  be  much  suffering, 
however,  several  means  have  been  found  of 
reUeving  it.  In  the  first  place,  rest  in  the 
recumbent  position  is  usually  temporarily 
useful,  then  firm  bandaging  of  the  abdomen 
with  a  pad  placed  over  the  replaced  kid- 
ney ;  next,  attention  to  the  bowels,  and  the 
use  of  tonics  and  cold  douches,  &c. ;  lastly, 
stitching  the  offending  organ  to  the  abdo- 
minal walls  has  been  tried  ■with  benefit. 
See  Nephroraphy.  Finally,  removal  of 
the  offending  organ  has  been  resorted  to 
in  several  severe  cases,  but  so  far  has  not 
been  considered  a  justifiable  procedure  in 
this  coimtry.  In  all  cases  where  there  is 
suffering,  violent  exercise  is  to  be  avoided. 
Occasionally  the  symptoms  are  severe  and 
give  rise  to  suspicion  of  inflammation  in 
the  kidney,  in  which  case  leeches  and  hot 
baths  and  fomentations  should  be  employed, 
with  the  internal  use  of  opium  and  dia- 
phoretics. 
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The  prognosis,  in  oases  where  the  move; 
ments  of  the  orgaai  give  decided  trouble,  is 
not  very  favourable  as  regards  the  prospect 
of  permanent  relief  without  operation. 
Once  having  broken  loose  from  its  attach- 
ments, the  kidney  is  very  imlikely  to  be- 
come fixed  again  spontaneously.  Fortu- 
nately, in  many  cases,  the  condition  causes 
but  Uttle  suffering,  and  is  amenable  to 
treatment  by  rest  and  palliatives. 

A.  E.  Barkee. 

MOXA.    See  Issues. 

MUCOUS  PATCHES.— The  mucous 

patch,  known  also  as  mucous  tubercle  and 
mucous  plaque,  is  a  very  frequent  lesion  of 
acquired  secondary,  and  of  inherited  syphi- 
lis, and,  in  an  exaggerated  form,  has  been 
met  vdth.  occasionally  in  tertiary  syphiHs. 
As  a  manifestation  of  secondary  syphilis 
it  occurs  early,  and  is  associated  vnth  the 
papular  eruption.  It  is  met  with  usually 
in  a  multiple  form,  and  is  situated  either 
on  mucous  membrane,  or  on  thin  and  moist 
skin  subject  to  friction  or  the  frequent 
contact  of  irritating  secretions  or  foreign 
material.  The  favourite  situations  of  crops 
of  mucous  patches  are  the  vulva  in  women, 
the  skin  about  the  anus  both  in  men  and 
women,  and  the  scrotum  and  scroto-crmral 
fold  in  men ;  but  especially  on  the  tonsils, 
on  the  tongue,  and  at  the  labial  commis- 
sures. The  lesion,  when  developed  on  a 
cutaneous  surface,  presents  an  oval  ele- 
vation of  a  whitish-grey  or  pink  colour, 
dry  on  the  smrface,  and  surroimded  by  a 
zone  of  red  and  inflamed  skin,  from  which 
there  is  a  continuous  discharge  of  thin  and 
very  fetid  serous  fluid.  When  situated  on 
the  mucous  membrane  of  the  tonsil  and 
tongue  the  patch  has  a  smoother  surface, 
is  more  defined  at  its  margin,  is  less 
elevated,  and  causes  less  local  irritation. 
When  mucous  patches,  on  a  cutaneous 
surface  in  constant  contact  with  another 
surface,  are  firequently  irritated  by  the 
finction  of  clothes  or  by  discharges,  the 
patient  usually  suffers  much  from  itching 
and  sometimes  smarting  pain;  but  the 
lesion,  when  affecting  a  mucous  surface, 
causes  as  a  rule  but  little  trouble,  and  is 
frequently  inmoticed.  The  mucous  patch 
IS  often  associated  with  some  fissuviug  and 
ulceration  of  the  adjacent  parts,  especially 
when  it  occurs  at  the  labial  commissures, 
and  when  met  with  in  congenital  syphilis  ; 
and  also  as  the  manifestation  of  advanced 
syphilis  described  by  Foumior  as  the  '  ter- 
tiary syphihtic  plaque.' 

In  dealing  with  cases  of  mucous  patches, 
pai-ticiilarly  when  occurring  in  infants,  it  is 


very  necessary  for  the  surgeon  to  bear  in 
mind  the  well-estabUshed  fact  that  the 
discharge  from  the  surface  of  this  lesion  is 
highly  contagious. 

The  local  treatment  of  mucous  patches, 
when  situated  on  a  cutaneous  sm'face, 
should  consist  in  attention  to  cleanUness 
of  the  affected  region,  in  one  or  two  appK- 
cations  of  sohd  nitrate  of  silver  or  sulphate 
of  copper,  and  fi-equent  dusting  with  calomel 
powder.  When  situated  on  a  mucous  sm*- 
face,  especially  in  the  mouth,  the  local  ap- 
pUcation  of  a  ten-grain  solution  of  chromic 
acid  (Buthn)  will  be  almost  universally 
attended  with  a  good  result. 

W.  Johnson  Smith. 

MUSO-^  VOLITANTES.  See 
Vitreous,  Diseases  of  the. 

MUSCLES,  Affections  of.— Contusion. 
Muscles  are  hable,  like  other  textures  of 
the  body,  to  suffer  from  contusions  or  bruises. 

GoMses. — The  principal  are  blows  and 
kicks,  the  impact  of  spent  balls  in  warfare, 
and  splinters  from  objects  struck  or  blasted ; 
also  falling  against  a  firm  obstacle,  or  the 
fall  of  some  object  on  the  person. 

Pathology. — A  bruise  implies  more  or 
less  injury  to  texture,  and  may  vary  from 
a  very  sHght  injmy,  causing  pain  and 
stiffness  ■  for  a  few  days,  to  one  which  may 
reduce  the  muscle  to  pulp  and  compromise 
its  vitality.  In  even  the  simpler  cases, 
however,  there  is  more  or  less  tearing  of 
the  fibres,  or  of  their  ensheathing  sai'co- 
lemma,  or  of  the  nerves  or  blood-vessels. 
This  explains  the  extravasation  of  blood, 
and  loss  of  function  in  the  muscle,  which 
generally  follow  injury,  in  varying  degree. 
Bruise  of  muscle  is  common,  though  not 
so  much  so  as  one  might  suppose  from  the 
vast  extent  of  muscular  covering  with  which 
the  body  is  invested.  The  muscles  more 
liable  to  suffer  are  the  deltoid,  gluteus 
maximus,  those  of  the  lower  Umb  generally, 
and  of  the  abdomen. 

Symptoms. — Pain  is  of  a  dull  character. 
There  is  inabihty  to  use  the  muscle,  with 
increase  of  pain  when  the  attempt  is  made. 
Swelling  is  present,  due  to  extravasation  of 
blood  and  effusion  of  seriun.  The  swelling 
is  deep-seated;  that  is  to  say,  under  the 
fascia.  Ecchymosis  may  be  evident  at 
once,  from  injmy  to  the  superimposed  skin. 
But  discoloration  fi'om  the  bruise  of  the 
muscle  wiU  not  appear  for  some  time  (days 
probably),  and  will  then  be  at  some  depen- 
dent part,  from  gravitation  of  the  blood. 
The  symptoms  wliich  present  themselves 
later  are— atrophy  frominjm-y  to  nervous  or 
vascular  supply,  or  both;  loss  of  power  fi-om 
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injury  to  the  fibres  or  the  motor  nerves; 
contraction  from  the  parts  being  held  in  a 
position  of  relaxation  to  relieve  pain;  lastly, 
inflammation  and  even  abscess  may  suc- 
ceed a  bruise  of  muscle. 

Diagnosis. — The  only  difficulty  is  in 
cases  where  the  muscle  injured  lies  over  a 
joint,  such  as  the  shoulder.  The  primary 
swelling  and  subsequent  (occasional)  flat- 
tening from  atrophy  and  loss  of  power  in 
the  arm,  may  be  supposed  to  be  due  to 
dislocation.  Careful  examination  should, 
however,  enable  the  surgeon  to  make  out 
that  there  is  neither  dislocation  nor  fracture 
in  any  given  case,  and  thus  certainty  is 
reached  by  a  process  of  exclusion.  See  Dis- 
locations ;  Feactuees  ;  also  Shottldee  ; 
Hip,  &c. 

Treatment. — 1.  Best  of  the  muscle  and 
relaxation  of  it,  if  possible  ;  2.  Prevention  of 
effusion  of  blood ;  3.  Eestoration  of  function 
to  muscle ;  4.  Prevention  of  evil  results,  such 
as  inflammation,  contraction,  atrophy,  &c. 
The  first  two  indications  are  best  carried  out 
by  attention  to  position  and  support  with 
a  bandage  evenly  appUed  over  cotton  wad- 
ding, or  by  cold,  or  by  anodyne  or  astringent 
lotions.  Cold  may  be  easily  appUed  by 
pounded  ice  in  a  watei-proof  bag  of  any  kind, 
by  irrigation,  maintained  by  placing  a  few 
threads  of  worsted  hanging  from  a  vessel 
filled  with  cold  water,  or  by  evaporating 
lotions.  A  convenient  formula  for  the 
latter  is  ^o-  Ammon.  hydrochlor.  3].;  Pot. 
nitratis  Jj. ;  Aquse  f^vj.  or  viij.,  to  which  is 
sometimes  added  Sp.  vini  rect.  f3j.  For 
astringent  lotions  hazeline,  tincture  of 
arnica  (1  to  7  of  water),  or  lead  and  opium 
(gr.  viij.  of  each  to  the  fjj.)  may  be  used. 

The  third  and  fourth  indications  should 
be  carried  out  by  early  movements,  to  pre- 
vent stifEaess  and  contraction,  and  the  com- 
bination of  rubbing,  kneading,  and  move- 
ment termed  '  massage '  {see  Massage). 
"Weakness  of  the  muscle  and  some  pain  in 
using  it  wUl  continue  for  a  time.  Gentle 
support  will  often  reUeve  this,  along  with 
the  douche  of  hot  water  at  night  and  cold 
in  the  morning.  The  appUcation  of  the 
galvanic  current  will  be  necessary  shoiild 
atrophy  or  paralysis  threaten. 

In  applying  electricity  to  muscle  the 
following  rules  should  be  followed : — 

If  there  is  simple  atrophy  without  para- 
lysis, this  is  probably  due  to  want  of  use, 
and  the  Faradic  current  should  be  employed 
to  make  the  muscle  contract.  If  atrophy 
continue,  there  may  have  been  some  injury 
to  the  trophic  nerves,  in  which  case  the  con- 
stant current  (with  massage)  may  be  useful. 
If  the  muscle  do  not  answer  to  the  stimulus, 


then  there  has  been  injury  to  the  motor 
nerve,  in  which  case  the  constant  current 
should  be  employed  (occasionally  reversing 
and  interrupting  it)  until  some  reaction  is 
produced,  when  the  Faradic  current  should 
be  used.  In  cases  of  atrophy  and  of  para- 
lysis the  maintenance  of  the  temperature 
of  the  part  is  important,  and  materially 
assists  recovery. 

Acupunctm-e  is  sometimes  of  great 
service  in  reheving  the  painful  condition  of 
muscles  left  after  an  injmy,  an  ordinary 
darning-needle  being  plunged  a  few  times 
into  the  substance  of  the  affected  muscle 
with  immediate  benefit. 

Strain  of  a  Muscle  implies  some- 
thing more  than  mere  stretching — a  certain 
amoimt  of  textiire  gives  way.  This  injury 
is  therefore  strictly  speaking  a  minor  degree 
of  rupture,  and  may  be  considered  along 
with  the  following  affection. 

EuPTUEE  OF  Muscle  is  caused  by  a 
pulling  strain  in  the  long  axis  of  the  muscle, 
contraction  of  the  muscle  itself,  or  both  of 
these  together.  Separation  of  muscular 
fibres  from  wound  or  blow  may  also  occur, 
but  this  will  be  considered  under  other  heads. 
There  are  certain  causes  which  predispose 
to  muscular  rupture,  such  as  contraction, 
atrophy,  and  degeneration.  Eupture  of 
muscle  may  occur  in  tetanus. 

Symptoms  and  Diagnosis. — The  patient 
feels  a  sudden  pain  as  if  the  part  had  been 
struck.  There  is  weakness  or  perhaps  in- 
abUity  to  use  the  muscle.  These  symptoms 
occur  when  there  has  been  a  sudden  or 
forcible  flexion  or  extension  of  ajoint,  power- 
ful muscular  resistance  to  some  force,  or  a 
sudden  effort  made,  as  when  a  person  tries 
to  recover  himself  after  shpping.  If  the 
muscle  injmred  be  in  the  lower  extremity  the 
patient  may  fall.  On  examining  the  part, 
if  the  ruptui-e  has  been  extensive,  a  gap  vn 
the  muscle  is  felt,  which  is  more  marked 
when  the  muscle  is  in  a  state  of  contrac- 
tion, in  which  condition  there  is  added  a 
swelling  above  (on  the  proximal  side  of)  the 
gap  or  hollow.  There  is  subsequent  swell- 
ing from  effusion  of  blood  and  serum,  which 
masks  the  depression ;  but  the  gap  in  the 
muscle  appears  again  after  absorption  of  the 
efiiision  and  disappearance  of  the  sweUing. 
Later  on  there  remain  only  loss  of  power 
and  atrophy  of  the  muscle,  which  are  in  pro- 
portion to  the  amoimt  of  injury.  Diagnosis 
shoidd  be  easy  if  the  foregoing  symptoms 
are  well-marked.  When  these  are  slight 
then  the  case  may  be  considered  one  of 
slight  rupture  or  strain. 

Treatment.— '&e?'i  and  relaxation  of  the 
muscle,  to  favour  approximation  of  the  torn 
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fibres.    In  severe  oases,  where  great  weak- 
ening or  entire  loss  of  power  in  an  important 
muscle  might  rosult,  it  will  be  necessary  to  | 
cut  down  at  the  pai-t,  and  sew  together  the  j 
torn  ends  with  catgut,  vnth.  strict  antiseptic  | 
precautions.  The  resulting  uniting  mediiun  i 
is  connective  tissue  (at  first  at  any  rate) ; 
after  a  time  the  muscle  recovers  its  power 
entirely.  After  the  ruptm-e  has  firmly imited, 
use  of  the  pai-t  must  be  commenced,  to  pre- 
vent contraction,  atrophy,  &c.     If  move- 
ment is  begun  or  permitted  too  soon,  tearing 
of  the  uniting  medium  may  take  place,  or 
an  abscess  may  form  from  the  irritation. 
'  Wounds  of  Muscle. — These  may  be 
divided  into  subcutaneous  and  open,  and 
into  transverse  and  longitudinal.  Sub- 
cutaneous wounds  are  generally  inflicted 
by  the  surgeon  for  the  treatment  of  some 
deformity.    Open  woimds  may  be  treated 
as  ordinary  wovmds  of  the  soft  parts  {see 
Wounds)  .    Should  the  muscle  be  out  longi- 
tudiaally,  there  will  be  a  tendency  for  the 
cut  edges  to  close  together  and  so  interfere 
with  drainage  ;  should  it  be  severed  trans- 
versely, there  will  be  a  tendency  to  gape. 
In  the  latter  instance  stitches  should  be 
inserted  into  the  muscle  itself,  and  union 
of  the  cut  surfaces  sought  for,  as  akeady 
described  in  the  treatment  of  rupture  of 
muscle. 

Hernia  of  Muscle  may  occur  where 
there  is  a  gap  in  the  investing  fascia.  The 
displaced  muscle  may  be  replaced  and  re- 
tained in  position  by  pressure,  as  by  a  band- 
age. Should  reduction  or  retention  be  im- 
possible, the  part  may  be  cut  down  upon, 
the  opening  in  the  fascia  enlarged  and  then 
stitched  up  after  the  muscle  is  returned. 
Such  an  operation  should  of  coiurse  be 
performed  only  under  strict  antiseptic 
precautions. 

Contraction  of  Muscle. —  This  con- 
dition may  occur  irom  malposition  of  parts 
(as  in  torticollis),  but  usually  is  in  comaec- 
tion  with  disease  (as  of  the  joints).  It  may 
also  occur  after  an  injury,  as  in  contrac- 
tion of  the  quadriceps  in  cases  of  fractiure 
of  the  patella.  If  gradual  extension  and  use 
of  the  parts  is  not  sufficient  to  restore  fimc- 
tion  and  sjTnmetry,  tenotomy  (section  of 
the  tendon),  or  myotomy  (section  of  the 
muscle),  may  be  necessary.  The  latter 
operation  only  need  be  referred  to  here. 
It  should  be  jjerformed  subcutaneoiosly,  and 
in  one  of  two  ways— either  by  cutting  across 
the  muscle  completely,  and  keeping  the 
parts  separate  till  union  has  taken  place 
at  a  sufhcient  length  to  atone  for  the  pre- 
vious contraction,  or  by  making  a  number 
of  V-shaped  incisions  in  the  substance  of 


the  muscle,  as  recommended  by  Dr.  Mac- 
ewen  of  Glasgow. 

Spasmodic  contraction  of  muscle  is  due 
to  some  nervous  affection,  and  should  be 
treated  by  tenotomy,  myotomy,  neurotomy, 
or  nerve-stretching,  if  internal  remedies  are 
not  sufficient.   See  Torticollis,  &c. 

Diseases  of  Muscle. — Myalgia,  or  pain 
in  muscle,  may  be  due  to  injury,  nerve- 
pressm-e,  inflammation,  rheumatism,  cer- 
tain febrile  conditions,  certain  poisons,  or 
nemralgia.  The  treatment  will  be  to  get  rid 
of  the  cause,  and  locally  to  apply  anodynes 
or  counter-irritants. 

Inflammation  of  muscle,  or  Myositis, 
may  result  from  injm-ies  (as  bruise  or 
strain),  from  hypodermic  injections  (dirty 
needles),  from  rheimiatism,  or  firom  a 
poison,  such  as  sj^hiUs  or  septicaemia. 

Symptoms  and  Diagnosis. — There  are 
the  ordmary  signs  of  pain,  heat,  redness, 
swelling,  and  interference  with  function. 
It  will  be  possible  to  locate  these  in  the 
muscle  or  muscles  affected.  Should  sup- 
puration occur,  there  wiU  be  throbbing, 
rigors,  &c.  Myositis  is  a  very  painful 
affection,  and  pain  is  much  increased  on 
movement.  In  the  rheiunatic  variety, 
presstu-e  and  rubbing  sometimes  relieve 
pain. 

Treatment. — Best,  application  of  cold 
in  the  early  and  acute  stage,  hot  fomenta- 
tions or  poultices  when  the  symptoms  are 
fairly  estabUshed,  and  anodyne  lotions,  of 
which  belladonna  with  glycerine  is  one  of 
the  best.  An  abscess  should  be  opened 
early  and  with  antiseptic  precautions,  as 
otherwise  it  is  apt  to  burrow.  If  the  abscess 
is  deep-seated,  the  skin  and  fasciae  only 
should  be  cut  with  a  knife,  and  then  a 
dnector  be  thrust  through  the  muscular 
substance  in  the  direction  of  the  abscess. 
In  this  way,  excessive  bleeding  is  avoided. 
If  opening  is  delayed,  sloughing  of  fascia 
is  apt  to  foUow. 

SequelcB. — Organisation  of  plastic  effu- 
sion may  give  rise  to  fibrous  bands,  which 
necessarily  interfere  with  the  function  of 
the  muscle.  An  abscess  becoming  absorbed 
may  give  rise  to  a  caseous  concretion.  Con- 
traction of  a  muscle  may  remain  for  some 
time  after  inflammation,  to  be  treated  by 
extension,  friction,  and  use  of  the  parts. 

Muscular  Eheumatism.  —  The  com- 
monest examples  are  lumbago  and  plem'o- 
dynia,  the  causes  being  strains,  colds,  gonor- 
rhoja,  syphilis,  and  rhemnatism.  It  is  sup- 
posed to  be  a  subacute  inflammatory  affec- 
tion, and  is  very  apt  to  recur.  Treatment : 
counter-irritation  and  anti-rheumatic  re- 
medies.  The  writer  has  found  in  certain 
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persons,  in  wliom  pleurodynia  or  lumbago 
are  apt  to  occur  from  exposure  to  cold,  that 
tincture  of  Actea  racemosa,  in  thirty  or 
forty  di'op  doses,  repeated  every  four  or  six 
hours,  is  sometimes  beneficial. 

Syphilis  in  Muscles. —  Syphilis  may 
give  rise  to  myositis,  myalgia,  contraction, 
and  gummatous  infiltration.  See  Syphilis  ; 
Gumma. 

When  gummata  occur  in  muscle,  it  is 
generally  in  the  form  of  hard  masses, 
which  give  a  beaded  appearance  to  the 
muscle.  They  tend  to  soften  and  break 
down.  They  are  not  very  painful,  and  do 
not  interfere  much  with  the  use  of  the  part. 
They  disappear  imder  treatment  with  po- 
tassium iodide  and  counter-irritation.  If ; 
left  to  themselves  they  tend  to  suppurate. 

Hypektrophy  of  Muscle. — This  may 
be  true  and  simple,  from  use  and  increase 
of  vascular  supply,  or  false  and  due  to  fatty 
deposit,  or  to  the  so-called  pseudo-hyper- 
trophic  condition.  The  tongue  is  prone 
to  suffer  fr'om  a  hypertrophic  condition 
termed  macroglossia,  caused  by  attacks  of 
glossitis,  due  to  lymphoid  infiltration,  and 
frequently  requiring  removal  of  a  portion 
of  the  organ.    See  Macroglossia. 

Atrophy  of  Muscle. — (1)  Simple  atro- 
phy may  occur  from  a  variety  of  causes, 
such  as  injury,  want  of  use,  pressitre,  in- 
jury to  a  nerve  or  blood-vessel,  ankylosis 
of  a  joint,  disease  of  a  joint,  and  lead- 
poisoning.  Treatment  must  be  according 
to  cause,  with  the  use  of  galvanism,  bhsters, 
passive  motion,  friction,  massage,  &c. 

(2)  Atrophy  may  also  occur  as  a  symptom 
of  disease  of  the  nervous  system,  as  in  in- 
fantile paralysis,  progressive  muscular 
atrophy  and  pseudo-hypertrophic  paralysis, 
which,  being  medical  affections,  wOl  not 
be  considered  here. 

Paralysis  in  children  fi'equently  causes 
deformities  which  requii-e,  for  thefr  treat- 
ment, operations.  See  Club-Foot  ;  Lateral 
Spinal  Curvature.  The  treatment  of 
atrophy  after  injury  is  referred  to  under 
Bruise  of  Muscle. 

Degenerations  of  Muscle. — Fatty  de- 
generation may  be  due  to  want  of  use,  im- 
proper diet,  alcoholic  indulgence,  or  disease. 
Treatment  will  be  exercise,  a  properly  re- 
gulated diet,  &c. 

Waxy  degeneration  is  found  in  connec- 
tion with  some  fevers,  granular  after  myo- 
sitis or  associated  with  fatty  degenera- 
tion. Pigmentary  degeneration  may  be 
associated  with  atrophy  or  the  wasting  of 
old  age.  Calcareous  degeneration  has  been 
observed  in  connection  with  a  similar  con- 
dition of  other  organs. 


Ossification  op  Muscle. — This  differs 
from  calcareous  degeneration  in  the  fact 
that  there  is  a  fonnation  of  true  bone.  The 
stony  hardness  of  the  deposit,  along  with 
the  interference  vsdth  the  function  of  the 
muscle,  should  make  diagnosis  compara- 
tively easy.  In  regard  to  treatment  there 
is  Uttle  to  say.  Blisters  are  said  to  reheve 
pain  and  check  the  morbid  process. 

Trichinosis,  affecting  the  muscles, 
occurs  not  infi-equently  in  this  coimtry, 
but  is  much  more  common  abroad.  The 
disease  is  shown  by  the  presence  in  the 
muscles  of  numerous  whitish  specks,  each 
of  which,  under  the  microscope,  is  seen  to 
contain  a  smaU  worm  coiled  up  in  a  spiral 
I  form.  The  ingestion  of  raw  or  imper- 
fectly cooked  flesh,  especially  that  of  the 
pig,  as  in  hams  and  'sausages,  is  the~  only 
known  source  by  which  the  trichinse  find 
access  to  the  body.  Within  a  few  days 
after  the  worms  are  swallowed,  they  pro- 
duce eggs,  and  the  embryos  when  hatched 
speedily  find  their  way  to  the  muscles, 
either  directly  or  through  the  vascular 
system. 

Symjitoms.  —  The  patient  complains, 
first,  of  loss  of  appetite  and  prostration, 
the  face  also  swells ;  the  muscles  next 
become  painful,  swollen,  and  contracted ; 
oedema  then  supervenes.  This  disease  has 
been  mistaken  for  acute  rheumatism,  but 
the  absence  of  joint-impUcation  should  be 
a  suSicient  guide.  No  treatment  is  of  any 
avail. 

Tumours  of  Muscle.  —  These  are 
fibroma,  lipoma,  enchondroma,  osteoma, 
angeioma,  cystoma,  myxoma,  sarcoma,  and 
carcinoma.  A.  G.  Miller. 

MUSOULO-SPIRAIi  PARALYSIS 
(Crutch  Pajalysis,  Chair-back  Palsy,  Drop- 
wrist). — Symptoms. — Loss  of  power  over 
the  supinators  of  the  forearm  and  extensors 
of  the  wrist  and  hand,  in  consequence  of 
which  the  forearm  assumes  the  position  of 
complete  pronation ;  the  hand  di-ops  loosely 
forwards  on  the  wrist,  the  fingers  are  flexed 
into  the  palm  and  lie  over  the  thumb, 
which  is  adducted.  Attempts  at  extension 
of  the  hand  are  followed  by  some  flexion 
of  the  first  phalanges  and  extension  of  the 
second  and  third,  due  to  the  action  of  the 
lumbricales  and  interossei.  A  slight  amount 
of  supination  can  be  effected  with  some 
effort  by  the  biceps,  when  the  forearm  is 
semi-flexed.  Extension  of  the  forearm  upon 
the  arm  will  be  more  or  less  affected ;  the 
higher  the  nerve-lesion  the  more  complete 
Avill  the  loss  of  this  extension-power  be. 
The  onset  of  the  disease  may  be  sudden 


Myoma 


29 


or  gradual;  cases  in  wliich  it  is  gradual 
usually  commence  with  weakness  about  the 
hand  and  wrist,  the  supinators  are  then 
affected,  and  finally  the  triceps.  There  will 
he  loss  of  sensation  over  the  cutaneous 
parts  suppHed  by  the  nerve. 

Causes  of  Sudden  Paralysis.  —  Shai-p 
blows  on  the  musculo-spii'al  nerve  as  it  winds 
round  the  humerus ;  the  palsy  from  such  a 
cause  is  usually  transient.  Division  or  la- 
ceration (1)  in  dii-ect  woimds,  (2)  by  ends 
of  fragments  of  a  fractiured  humerus,  or  (3) 
dm-ing  removal  of  sequestra  in  operations 
for  dead  bone  ;  pressure  on  the  nerve  by  a 
sharp  edge  (e.g.  back  of  a  chaii-) ;  lacera- 
tion of  the  brachial  plexus ;  cerebral  lesion. 

Catises  of  G-radual  Paralysis.  —  De- 
generation of  nerve  after  injury;  implica- 
tion of  nerve  in  callus  about  a  fracture  of 
the  middle  of  the  humerus  ;  pressure  from 
a  crutch ;  lead-poisoning ;  syphilis. 

Treatment. — In  division  of  the  nerve  in 
an  open  wound,  its  divided  ends  should  be 
foimd  and  united  by  sutme ;  the  same  com'se 
should  be  ptu-sued,  if  possible,  when  the 
nerve  is  divided  in  operations  for  extracting 
sequestra.  In  division  fr"om  simple  fractm-e, 
the  bone  may  be  allowed  to  unite  and  then, 
if  the  palsy  continues,  the  nerve-ends  should 
be  dissected  out  and  brought  together  with 
sutTire.  When  implicated  in  callus,  the  nerve 
should  be  cut  down  upon  and  freed  from 
the  pressure.    See  Nerves,  Injiiries  of. 

In  crutch  and  chair-back  palsy  the  re- 
covery is  usually  spontaneous  the  cause 
having  been  removed,  but  may  be  assisted 
by  electricity,  '  massage,'  and  miiscle  ex- 
ercise, treatment  which  may  also  be  useful 
in  the  degenerative  form.  In  cases  depen- 
dent upon  lead-poisoning  or  syphilis,  iodide 
of  potassium  in  5  to  10  grain  doses  will 
usually  effect  the  cure,  aided,  if  necessary, 
by  the  mechanical  treatment  just  mentioned. 

William  H.  Bennett. 

MYALGIA.— Pain  in  Muscles. 

MYCETOMA,— The  Fungous  Foot  of 
India.    See  Fungous  Disease  of  India. 

MYCOSIS  INTESTINALIS.  See 
Malignant  Pustule. 

MYDRIASIS.— Dilatation  of  the  Pupil. 
See  Iris,  Diseases  of  the. 

MYELOID  SARCOMA.  See  Sar- 
coma. 

MYOMA.  —  Muscular-tissue  tumours 
would  be  held  to  be  rare,  but  for  the  presence 
of  this  element  in  growths  whose  structm-e 


in  the  main  is  composed  of  other  tissues,  as 
the  myo-fibroniata  of  the  uterus  and  the 
myo-adenomata  of  the  prostate.  With  these 
composite  tumours  excepted  from  the  hst, 
comparatively  few  instances  of  pure  myoma 
have  been  described,  and  they,  for  the  most 
part,  have  been  found  either  in  the  imme- 
diate area  of  the  kidneys  of  very  young 
childi-en  or  in  the  waUs  of  the  alimentary 
canal,  the  gullet  perhaps  most  usually.  In 
speaking  of  myomata,  these  are  regarded 
as  the  true  type  of  muscle-tumom-s,  although 
the  term  myoma,  when  introduced,  was 
intended  to  distinguish  tmnours,  apparently 
fibrous  but  in  which  flat  musciilar  fibres 
occur  abundantly,  fr'om  the  ordinary  fibrous 
timiours  formed  solely  of  connective  tissue. 

Cause. — The  myomata  which  occm-  in  in- 
fants are  almost  certainly  congenital ;  hence 
their  cause  is  to  be  foimd  probably  in  errors 
of  development.  For  the  myo-fibromata 
of  the  uterus,  which  are  the  commonest 
form  of  these  growths,  it  is  sufficient  to 
point  out  that  the  two  elements  of  muscle 
and  fibrous  tissue  mainly  constitute  the 
organ,  and  that  during  the  menstrual  period 
of  hfe  the  uterus  is  once  a-  month  the  seat 
of  active  hypersemia.  That  this  periodic  tm*- 
gescence  of  the  organ  is  the  cause  of  these 
tumours,  seems  evident  from  the  shrivelling 
which  often  foUows,  and  may  be  expected  to 
follow  upon,  the  menopause.  Lastly,  these 
tumours  seem  to  be  hereditary  in  the  female 
members  of  some  families. 

Pathology. — As  has  been  said  afready, 
myomata  connected  with  the  kidney  form 
some  of  the  best  examples  of  muscular-tis- 
sue tumom's.  They  are  usually  of  fii-m 
consistency,  yellowish-white  in  colom*  and 
u-regular  outline ;  on  section,  bands  of  inter- 
lacing fibres  are  seen ;  under  the  micro- 
scope the  fasciculi  are  seen  to  be  composed 
of  muscular  fibres,  whilst  nodules  of  fibrous 
tissue  are  commonly  interspersed. 

Symjjtoms  a/nd  Diagnosis. — As  before 
removal  it  would  be  impossible  to  distin- 
guish these  tumours  fi-om  fibromata,  all 
that  can  be  said  is  that  they  are  firm  and 
nodulated,  sometimes  doubtfully  fluctuating. 
Should,  however,  a  suspicion  exist  of  a 
tumour  being  a  myoma,  the  fact  could  of 
com'se,  as  a  matter  of  interest,  be  ascer- 
tained by  teasing  out  a  fi-agment  and  mi- 
croscopically examining  its  structure. 

Treatment. — There  are  no  special  cir- 
cumstances attaching  to  the  treatment  of 
myomata.  Whether  to  perform  an  opera- 
tion for  their  removal  or  to  leave  thorn 
alone  has  to  be  determined  upon  the 
general  principles  of  dealing  with  solid  tu- 
mours. Alfred  Willett. 
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MYOPIA.— Short-siglit.  See  Refrac- 
tion, Errors  of. 

MYOSIS.— Contraction  of  the  Pupil. 

See  Vision,  Disorders  of,  from  injuries  of 
the  Head  and  Spine. 

MYOSITIS.— Inflammation  of  Muscle. 
See  Muscles,  Affections  of. 

MYOTOMY.  See  Muscles,  Affec- 
tions of. 

MYXCEDEMA.  See  Thyroid  Gland, 
Diseases  of  the. 

MYXOMA.— A new-gi-owth  of  the  con- 
nective tissue  type,  the  essential  feature  of 
which  is  a  gelatinous  material,  termed 
'  mucous  tissue.'  Timiours  of  this  nature 
may  be  quite  simple,  as  in  nasal  mucous 
polypus ;  or  complex,  as  in  myxo-adenoma, 
myxo-chondroma,  or  myxo-hpoma.  These 
latter  tumom's,  as  a  rule,  grow  either  m  the 
sahvary  and  mammary  glands  or  in  the 
areolar  subcutaneoiis  tissue ;  but  they  are 
rare,  and  are  of  more  interest  to  the  patho- 
logist than  to  the  practical  sm'geon. 

Pathology. — Myxoma  is  usually  an  af- 
fection of  the  adult  period  of  Ufe.  In  some 
complex  tumom-s  the  myxomatous  elements 
even  appear  to  have  been  superadded  to 
the  original  growth,  possibly  as  a  degene- 


ration of  its  tissue.  Microscopically,  a 
myxoma  resembles  embryonic  fat.  It  is 
composed  of  scattered  cells,  usually  stellate 
in  shape,  with  very  fine  connecting  fibres 
widely  separated  from  each  other,  whilst 
in  the  interspaces  a  fluid  Eke  mucus  is 
contained.  This  fluid  exudes  freely  from 
the  cut  sm-face,  and  possesses  the  specific 
characters  of  mucus. 

Symptoms  and  Diagnosis. — Myxomata, 
other  than  nasal  polypi,  can  scarcely  be 
said  to  possess  such  definite  features  as  to 
enable  one  to  distinguish  them  from  other 
tumom-s,  whose  consistency  seems  doubt- 
ful and  suggestive  of  partial  fluidity  of 
contents.  An  aspiration  and  examination 
of  the  mucoid  fluid  extracted  might  enable 
a  diagnosis  to  be  made  before  operating. 
After  removal,  a  myxoma  may  be  dia- 
gnosed fi'om  a  coUoid  growth,  which  it  most 
resembles,  by  the  fact  that  the  coUoid 
material  is  for  the  most  part  contained 
within  cysts  ;  but  still  more  by  the  different 
microscopic  characters  of  thefr  respective 
cells  and  by  reactions  to  chemical  tests  for 
mucin. 

Treatment. — There  is  nothing  in  the 
natm'e  of  a  myxoma  to  contraindicate  the 
removal  of  any  tumour  thought  to  be  of 
this  character.  Alfred  Willett. 
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N^VUS,  literally  a  spot  or  mole  on 
the  body. — This  disease  is,  according  to 
the  classification  of  tumours  at  the  present 
day,  placed  among  the  angeiomata  or  vas- 
cular tumours.  It  is  popularly  known  as 
mother's-mark  or  strawberry  or  raspberry 
tumour,  but  it  has  received  almost  num- 
berless professional  synonyms  in  various 
countries. 

Causes.— Nsevus  is  generally  regarded 
as  a  congenital  afi'ection,  and  yet  it  often 
first  shows  itself  a  month  or  six  weeks 
after  birth.  It  is  popularly  supposed  to  be 
due  to  some  impression  made  upon  the 
mind  of  the  mother  during  pregnancy. 

Va/rieties.—li  will  be  most  satisfactory 
to  consider  nievi  from  a  clinical  point  of 
view,  and  to  divide  them  into  three  classes 
— (1)  those  in  which  the  skin  is  principally 
involved  —  the  cutaneous;  (2)  those  in 
which  the  subcutaneous  tissues  are  prin- 
cipally implicated — the  subcutaneous ;  and 
(8)  those  in  which  the  skin  and  subcu- 


taneous structmrcs  are  simultaneously  in- 
volved. 

Situations. — Ntevi  are  generally  sup- 
posed to  be  met  with  most  frequently  on 
the  head  and  face,  and  no  doubt  these  are 
common  situatiofls ;  but  this  conclusion 
may  be  fallacious,  inasmuch  as,  being  more 
exposed  to  view,  they  are  apt  to  attract 
more  than  ordinary  attention.  It  is  alleged 
that  they  are  more  commonly  met  vnth 
in  girls  than  in  boys,  and  they  do  not 
seem  to  interfere  with  tlie  general  healtli. 
'EtBvi  occur  in  all  parts  of  the  bodj',  not 
only  on  the  skin,  but  also  on  mucous 
sm'faces,  as  the  conjunctiva,  extendnig 
even  to  the  retina.  They  are  found  in 
the  mouth,  inside  the  cheek,  on  the  hard 
palate  and  giuns,  on  the  tongue,  fauces,  and 
pharynx,  and  in  the .  ca^'ities  of  the  nose 
and  ear ;  and,  further,  the  vasculnr  structure 
has  been  noticed  witliin  as  well  as  without 
the  skull,  the  capillaries  of  the  dura  mater 
and  scalp  being  simultaneously  involved. 
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These  vascular  growths  are  also  not  un- 
commonly met  with  on  the  pudenda,  and 
one  case  is  recorded  of  nsevus  of  the 
scrottmi. 

Symptoms  and  Diagnosis. — ^With  re- 
gard to  the  cutaneoiis  variety,  there  is 
usually  no  difficulty  in  arriving  at  a  correct 
diagnosis.  The  nsevus  presents  itself  as 
a  crimson  spot  of  variable  shape  and 
size.  It  is  generally  circular,  not  uncom- 
monly having  an  irregular,  leaf-like  edge. 
In  some  cases  it  is  smooth  on  the  sur- 
face ;  in  others  it  has  a  granular  appear- 
ance not  unhke  the  siu-face  of  a  raspberry, 
hence  its  popular  title,  raspberry-mark.  Its 
progress  is  comparatively  slow,  owing  to 
the  resisting  nature  of  the  skin.  It  may 
or  may  not  be  raised  above  the  level  of 
the  skin,  and  it  often  has  at  its  circima- 
ference  a  scarlet  appearance  whilst  the 
centre  presents  a  cicatricial  aspect,  having 
a  white  ghstening  surface  with  r.maU  ves- 
sels meandering  in  all  directions.  Pres- 
sure with  the  finger  causes  the  colour  to 
fade  or  almost  disappear,  but  the  instant 
the  pressure  is  relaxed  the  growth  reas- 
simies  its  -sdvid  hue.  There  is,  as  a  rule, 
no  marked  ptdsation  in  this  variety,  but 
the  tumour  may  become  excessively  tmgid 
when  the  child  cries.  There  is  a  great 
disposition  in  this  variety  for  the  naevus  to 
remain  stationary,  and  idtimately  to  dis- 
appear altogethet  without  operative  in- 
terference. 

The  diagnosis  of  the  subcutaneous 
variety  is  not  always  so  easy,  and  the 
difficulty  depends  to  some  extent  upon  its 
depth  fi-om  the  cutaneous  surface,  as  well 
as  upon  the  thickness  of  the  integument 
covering  it.  Surgeons  of  repute  have  com- 
mitted and  acknowledged  errors  in  dia- 
gnosing these  cases :  thus  an  instance  is 
recorded  in  which  a  child  had  a  small 
tumour  situated  at  the  inner  angle  of  the 
right  orbit,  presenting  apparently  all  the 
characters  of  a  subcutaneous  naevus. 
Threads  were  passed  through  the  tumour 
with  the  view  of  effecting  a  cure.  Cerebral 
symptoms  came  on  soon  after  the  opera- 
tion, and  the  child  died.  At  the  post- 
mortem, an  encephalocele  was  found  pass- 
ing through  the  suture  between  the  etlimoid 
and  frontal  bones.  Again,  an  operation 
was  undertaken  with  the  view  of  rei^oving 
a  supposed  atheromatous  tumour  of  the 
cheek.  The  growth  turned  out  to  be  a 
vascular  tumour,  and  as  the  haemorrhage 
was  smart  it  was  removed  by  ligatm-e. 
Erectile  tumoiu-s  have  also  been  mis- 
taken for  enlarged  glands,  and  a  menin- 
gocele at  the  anterior  fontanelle  for  nsevus. 


The  subcutaneous  nsevus  has  generally 
the  following  characters  : — The  skia  is 
thinned  and  transparent,  and  through  it 
may  be  discerned  a  bluish  patch  of  variable 
hue,  having  an  oval  or  globular  outline 
with  or  without  definite  limits.  Sometimes, 
probably  arising  from  position  or  from 
extreme  thickness  of  the  skin,  no  change 
of  colour  is  noticeable,  and  the  patient  is 
brought  to  the  siirgeon  because  there  is  a 
slight  fulness  or  swelling  of  the  part,  which, . 
if  it  be  on  the  face,  occasions  a  slight  or 
well-marked  deformity.  The  size  of  com'se, 
varies,  but  on  manipulation  the  growth 
has  a  doughy,  soft,  boggy  feel,  not  unlike  a 
bag  of  earthworms  or  even  a  piece  of  fat. 

j  Sometimes  it  has  a  granular  or  shotlike 
feel  to  the  touch.  SHght  pressure  dimi- 
nishes the  size  of  the  tumour,  but  the 
growth  refills  steadily  and  sm'ely  as  the 
pressure  is  withdrawn.    There  is  httle,  if 

I  any,  decided  pulsation,  and  if  present  it  is 
of  a  slow,  indolent  character. 

1  The  mixed  form  of  nsevus  partakes,  as 
may  be  supposed,  of  the  characters  of  the 
two  varieties  just  described.  The  skin 
itself  is  often  disproportionately  affected ; 
there  is  frequently  only  a  small  crimson 
patch  iavolving  the  skin,  whilst  the  sub- 
cutaneous structures  are  implicated  to  a 
far  greater  extent  than  might  at  first  sight 
be  supposed ;  thus,  in  one  instance  the 
superficial  redness  was  scarcely  the  size 
of  a  threepenny-piece,  whereas  the  deep 
swelling  was  fully  four  inches  in  dia- 
meter. 

Pathology  and  Progress.  —  Pathologi- 
cally, a  nsevus  may  be  described  as  a  tumour 
consisting  of  blood-vessels  communicating 
in  various  degrees,  and  united  more  or  less 
by  connective  tissue,  and  matted  together 
in  a  mass  in  the  subcutaneous  or  some 
other  tissue.  Two  classes  of  na3vi  are  de- 
scribed. 1.  The  simple  angeiomata,  in  which 
the  new  vessels  are  exactly  like  the  normal 
capillaries  or  arteries  and  veins.  These 
vessels  may  be  newly  formed,  but,  in  many 
instances,  they  appear  to  be  the  original 
vessels  enlarged  to  a  considerable  extent. 
2.  The  cavernous  angeiomata,  in  which 
there  is  a  structure  closely  resembling  the 
corpus  cavernosum  of  the  penis.  Here 
there  are  a  number  of  alveolar  spaces, 
sometimes  miich  larger  than  those  in  true 
erectile  tissue,  which  are  distended  with 
blood  supplied  by  mnnerous  arteries,  the 
fluid  circidating  feebly  through  them. 
Other  observers  believe  that  nsevi  com- 
mence in  the  capillary  network  of  vessels 
which  normally  euiTound  the  hair-fol- 
Ucles. 
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Nsevi  make  variable  progi-ess :  tlie  strictly 
cutaneous  form  either  remain  stationary, 
or  disappear  spontaneously  without  any  in- 
terference on  the  part  of  the  surgeon ;  in 
the  subcutaneous  and  mixed  forms  an  opera- 
tion of  some  kind  is  generally  called  for. 
But  these,  agaia,  may  remain  stationary, 
or  they  may  suppurate  and  thus  get  dis- 
integrated ;  or  they  may  undergo  fatty  de- 
generation, when  they  are  known  as  neevoid 
Upomata ;  or  they  may  undergo  cystic  de- 
generation, the  cysts  being  filled  with  a 
clear,  sanguinolent  fluid. 

Treatment.— Iheve  is  scarcely  any  limit 
to  the  niunber  of  methods  that  have  been 
devised  for  the  cure  of  naevus,  and  perhaps 
it  is  weU  that  the  surgeon  should  have  a 
choice,  because  each  case  must  be  judged 
on  its  own  merits ;  and  the  treatment  will 
necessarily  vary  with  the  natm-e  of  the 
case,  depending  upon  the  situation  and 
character  of  the  morbid  growth.  The  main 
object  is  to  ai'rest  the  growth,  so  as  to  leave 
a  non-vascular  cicatrix  in  place  of  the 
ncevoid  tissue.  As  akeady  stated,  siu-gical 
interference  is  not  always  required ;  with- 
out any  assignable  reason  the  vascular  spot 
sometimes  disappears  spontaneously,  or  its 
disappearance  seems  to  be  induced  by  some 
trifling  cause.  Such  cases  are,  however, 
rare,  and  more  frequently  the  surgeon  is 
compelled  to  have  recom-se  to  operative 
measures  of  some  kind. 

1.  Compression. — This  plan  of  treatment 
at  fii-st  sight  seems  inviting,  but  it  is  obvious 
that  the  morbid  growth  must  be  so  placed 
as  to  ensure  a  firm  pomt  d'appui.  Aber- 
nethy  treated  a  severe  case  of  nsevus  of  the 
arm  by  applying  a  many-tailed  bandage  of 
sticking-plaster  to  the  part.  A  roUer  was 
appUed  over  the  plaster  and  kept  wet,  so 
that  (1)  equable  pressure  was  obtained,  and 
(2)  rediiction  of  temperature  effected.  The 
cm'e,  which  was,  however,  only  partial,  took 
six  months. 

It  has  been  alleged  that  even  the  pres- 
sm-e  of  the  child's  clothes  has  arrested  the 
growth.  CoUodion  and  styptic  coUoid  ap- 
plied thickly  have  certainly  a  marked  effect 
in  reducing  the  size  of  ncevi.  An  astrin- 
gent effect  may  also  be  produced  by  a 
saturated  solution  of  alum,  either  in  rose- 
water  or  glycerine.  The  ether  spray  has 
been  employed,  and  also  a_  method  of  sub- 
cutaneous rupture,  in  which  the  nsevi  is 
rapidly  sqiicc/od  so  as  to  break  up  the 
vessels  when  full. 

2.  External  applications  may  be  used 
to  excite  either  adhesive  or  superficial  sup- 
purative inflammation.  Dicffenbach  recom- 
mended that  pure  liquor  plumbi  should  be 


applied  on  lint.  After  a  few  days  the  swelling 
becomes  whiter,  flatter,  and  fii-mer.  A  mix- 
ture of  1  part  of  tartarised  antimony  to 
2  parts  of  emplastrum  resinse  has  been  used, 
and  must  be  continued  until  pustulation 
takes  place.  Again,  con-osive  sublimate, 
4  parts  to  30  parts  of  collodion,  causes 
rapid  desiccation,  and  the  appUcation  of 
hq.  arsenicalis,  or  the  tincture  of  iodine,  or 
the  compound  iodine  ointment,  has  been 
followed  by  good  results. 

BHsters  and  croton-oil  are  occasionally 
used.  The  application  of  nitrate  of  potash 
causes  a  vesicle ;  the  moistened  finger  is 
dipped  in  the  powder,  and  the  naevus  gently 
rubbed  with  it. 

Vaccination  was  at  one  time  a  favourite 
remedy ;  but  even  if  the  naevus  be  cured,  it 
is  uncertain  whether  the  patient  is  pro- 
tected against  an -attack  of  small-pox.  If 
employed  it  should  be  done  efficiently. 
Nelaton's  plan  was  to  take  the  finest  insect 
needles,  and  charge  the  points  with  virus 
du-ect  fi'om  the  child's  arm.  Having 
passed  a  needle  in,  it  was  left  in  situ  for  a 
few  instants  until  the  tissues  had  time  to 
become  impregnated  with  the  vkus.  Some 
sm-geons  make  a  point  of  applying  the 
vaccine  lymph  at  the  circumference  of  the 
growth.  It  has  been  fnrther  suggested  to 
inoculate  the  naevus  with  pus.  The  pro- 
cess of  tattooing  has  been  employed,  using 
white  lead  or  oxide  of  ziac,  or  calcined 
magnesia,  with  a  sufficient  quantity  of  ver- 
mihon  or  other  colouring  substance. 

The  potassa  caustica  also  has  its  advo- 
cates; or  the  potassa  cum  calce  (Vienna 
paste)  may  be  used.  The  paste  is  spread 
on  the  part,  and  is  allowed  to  remain  for  ten 
or  fifteen  minutes,  whilst  the  skin  around 
is  protected  by  adhesive  plaster.  Strong 
nitric  acid  is  a  very  efi&cacious  remedy, 
and  answers  exceedingly  well  if  carefoUy 
appUed  to  the  strictly  superficial  variety 
of  naevi;  but  it  often  fails  in  the  mixed 
variety,  because  the  supply  of  blood,  coming 
as  it  does  from  below,  is  not  arrested,  and 
hence  the  vascular  mark  may  shortly  re- 
appear. Again,  the  actual  cautery  is  very 
serviceable,  and  it  is  recommended  by  some 
surgeons  to  thrust  the  heated  metal  in  aU 
regions  of  the  vascular  mass,  central,  deep, 
and  superficial.  A  less  heroic  form  of  ap- 
plying heat  is  found  in  placing  sufficiently 
long  needles  under  the  gi-owth,  and  heating 
the  proximal  ends  with  a  spirit  lamp.  Free 
incisions  have  also  been  made  in  the  tu- 
mour, and  lint  or  sponge  firmly  inserted. 

The  treatment  of  nsevi  by  the  applica- 
tion of  ethyliite  of  sodium,  introduced  by 
B.  W.  Richai-dson,  is  one  that  deserves 


Naevus 


33 


(consideration  on  the  part  of  the  surgeon, 
its  gi-eat  advantage  being  that  it  leaves 
ivery  httle  scar,  the  skin  becoming  sUghtly 
iwrinlded,  and  having  the  appeai-ance  of 
: tissue-paper.  The  ethylate  shotdd  be  ap- 
ipHed,  not  -with  a  glass  rod,  but  with  a 
i brush;  the  only  trifling  objection  to  the 
latter  is  that  with  one  use  it  is  destroyed. 
A  quiU  pen  may  be  advantageously  em- 
ployed. 

3.  Injections.  —  The  next  method  of 
treatment  is  that  of  injecting  some  ma- 
terial, of  a  more  or  less  stimulating  charac- 
ter, into  the  substance  of  the  growth. 
Numberless  chemical  agents  have  been 
employed  with  variable  success ;  thus,  tan- 
nic acid,  a  satm-ated  solution  of  alum,  car- 
bohc  acid  and  ohve  oil,  dilute  nitric  acid, 
pm-e  alcohol,  or  a  strong  solution  of  nitrate 
of  silver  are  used.  The  injection  of  the 
tinctm-e  of  the  perchloride  of  iron  has  been 
extensively  tried  with  varying  results,  but 
all  observers  now  agree  that  there  is  some 
risk  in  its  use,  because  of  the  intimate 
communication  that  exists  between  the 
reticular  stmcture  of  the  naevus  and  the 
veins,  which  axe  often  large ;  and  it  is 
scarcely  possible  to  be  quite  sure  that  the 
fluid  is  not  injected  straight  into  a  large 
vessel.  The  risk  may  be  reduced  to  a 
minimum  by  adopting  the  suggestion  of 
first  breaking  up  the  tumour,  either  by 
vigorous  compression  with  the  finger  and 
thumb,  or  with  a  couching  needle,  which 
is  inti'oduced  and  worked  in  a  radiating 
or  fanhke  manner  from  a  single  orifice 
in  the  skin.  The  hq.  ferri  persulphatis  has 
also  been  used  as  a  good  styptic  injection. 
The  tincture  of  iodine  is  also  serviceable, 
inasmuch  as  it  is  not  so  active  an  agent 
as  the  preparation  of  ii'on,  for  it  does  not 
produce  coagulation.  The  injection  of 
hquor  ammoniae  appears  to  be  on  the 
same  dangerous  footing  as  that  of  the  liq. 
ferri  perchloridi. 

4.  Electrolysis. — Another  method  which 
has  of  recent  years  attracted  well-deserved 
attention  is  electrolysis.  This  method  is 
most  simple  and  efficacious,  and  while  it 
may  be  employed  with  advantage  in  the 
superficial  or  cutaneous  nsevi,  it  holds  the 
first  place  and  is  par  excellence  the  best 
mode  of  dealing  with  the  subcutaneous  or 
mixed  varieties.  Its  princii)le  is  to  coagu- 
late the  blood.  A  Stohrer's  continuous 
battery  may  be  employed,  and  about  six  or 
eight  cells  used  if  the  battery  is  in  good 
working  order.  One  or  two  needles,  which 
ought  to  be  protected  with  some  non-con- 
ductmg  material  so  as  to  preserve  the  skin, 
are  attached  to  the  negative  pole,  which  is 
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best  made  of  steel ;  and  one  to  the  positive, 
which  is  said  to  be  better  if  made  of  gold 
or  platinmn,  although  a  charcoal  point  is 
preferred  by  some.  These  are  passed 
into  the  tumom-.  After  the  needles  have 
been  in  for  three  or  fotu-  minutes  decom- 
position takes  place — this  is  shown  by 
bubbles  of  gas  passing  by  the  sides  of  the 
needles.  The  needles  may  be  withdrawn 
and  re-introduced,  and  if  this  process  be 
carefully  performed  little  or  no  blood 
exudes.  The  object  of  the  operation  is  to 
produce  a  clot.  It  is  well  not  to  exceed 
six  or  eight  cells  at  first,  inasmuch  as 
some  children  seem  to  sutfer  fi'om  shock 
during  the  operation.  Fm-ther,  if  too  many 
cells,  say  eighteen  or  twenty,  are  used, 
there  is  a  prospect  of  suppiu'ation.  Be- 
tween six  and  twelve  cells,  the  writer  be- 
Heves,  are  the  limits ;  but,  as  ah-eady  ob- 
served, much  depends  on  the  quaUty  and 
efficiency  of  the  battery.  See  Electro- 
lysis. 

5.  Setons.  —  Setons  may  be  used  ad- 
vantageously in  superficial  or  sHghtly  mixed 
nsevi,  but  it  is  important  that  the  threads 
should  be  passedwell  below,  andnot  thi-ough, 
the  nsevoid  structm-e,  their  object  being  to 
obhterate  the  vessels  passing  to  the  skm- 
sm'face. 

6.  Ligatwe. — The  elastic  ligatm-e  is  a 
favourite  method  with  some  sm-geons,  and 
is  certainly  suitable  in  many  cases,  but  it  is 
uncertain  in  its  action.  In  treating  cases 
with  the  ordinary  Ugatm*e  of  hemp  or  silk, 
it  is  important  to  leave  as  Uttle  scar  as 
possible ;  hence,  if  the  ligatm'e  can  be 
apphed  subcutaneously  all  the  better,  and 
it  is  worth  a  primary  trial,  even  if  there 
be  a  red  superficial  patch  on  the  skin — 
i.e.  a  mixed  nsevus — because,  as  the  blood- 
supply  comes  chiefly  from  below,  there  is 
a  great  probability  that  the  ligatm'e  will 
not  only  destroy  the  subcutaneous  growth, 
but  will  also  eradicate  the  superficial  red 
spot.  Yet  it  cannot  but  be  admitted  that 
the  subcutaneous  Ugature  is  often  followed 
by  failm-e,  for  it  is  by  no  means  easy 
to  comprise  within  its  gi'asp  one  or  more 
important  vessels  that  principally  feed  the 
tmnom' ;  hence  a  second  or  even  a  third 
operation  may  become  necessary.  Never- 
theless, if  the  operation  be  successful,  the 
scar  left  after  it  is  trivial,  compared  with 
the  results  that  follow  those  operations  in 
which  the  skin  itself  is  included. 

Subcutcmeoua  Methods. — A  needle  in 
a  handle  is  armed  with  a  long  piece 
of  strong  hempen  tliread,  and  is  made 
to  puncture  the  skin  about  a  quarter  of 
an  inch  fi,-om  the  circumference  of  the 
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niBviis.  It  is  then  made  to  pass  straight 
across  imder  the  tumoui-,  and  to  emerge  at 
a  correspontluig  spot  on  the  opposite  side. 
Tlie  loop  is  now  held  in  the  left  hand,  and 
the  needle  is  withdl•a^vn,  still  armed  with 
one  thread.  The  needle  is  re-introduced 
at  the  first  point  of  pimctm-e,  and  is  made 
to  go  (of  course  subcutaneously)  round 
the  circumference  at  the  right  side  of 
the  tumom-,  and  to  emerge  at  the  same 
hole  on  the  opposite  side.  The  needle  is 
tlien  imtlrreaded  and  withdi-awn.  Thus 
there  are  a  loop  and  one  end  emerging  at 
one  point,  and  a  single  thi-ead  emerging  at 
the  other.  This  single  thread  is  now  placed 
in  the  needle,  which  is  again  introduced  at 
the  first  point  of  pimctm'e,  and  carried  round 
the  circumference  on  the  left  side,  being 
made  to  emerge  as  before  at  the  opposite 
pimcture.  The  thread  is  now  removed  and 
the  needle  withdrawn  unarmed.  There  are 
now,  of  course,  two  apertiu'es — one  of  en- 
trance, which  remains  as  a  pinhole,  and  one 
of  exit,  at  which  are  found  the  loop  and  two 
ends  of  the  continuous  thread.  The  opera- 
tion is  completed  by  passing  the  two  fi-ee 
ends  tln-ough  the  loop,  drawuig  them 
tightly  and  tying  them,  not  in  a  knot,  but 
in  a  bow,  so  as  to  allow  of  them  being 
tightened,  if  necessary,  from  day  to  day. 
By  this  ligature  the  timiour  is  cut  into 
halves,  and  disappears  by  adhesive  or  sup- 
purative inflammation. 

Ligature  involving  Shin. — The  _  well- 
known  knot  devised  by  Fergusson  is  one 
by  which  a  radical  ciure  may  be  readily 
effected.  The  only  drawback  to  it  is  that 
by  its  use  the  skin  is  destroyed ;  but  it  is 
especially  applicable  to  nsevi  situated  on  the 
trunk  or  other  parts  not  usually  exposed  to 
view.  Fergusson  originally  used  a  needle 
in  a  handle,  but  of  late  years  preferred  an 
ordinary  surgical  needle.  Supposing  the 
latter  to  be  employed,  the  operation  is  thus 
performed :— The  needle,  having  an  eye  of 
sufficient  size  to  carry  two  thicknesses  of 
thi-ead  easily,  and  threaded  with  a  long 
and  strong  hempen  Ugatm-e,  is  made  to 
enter  the  skin  about  a  quarter  of  an  inch 
beyond  the  circumference  of  the  naavus, 
under  which  it  is  passed.  One  thread 
of  the  loop,  it  matters  not  which,  is  now 
divided,  and  its  opposite  end  threaded  in 
the  eye  still  armed.  The  needle,  having 
now  two  threads,  is  made  to  pass  at  right 
angles  undei?  the  tumour,  and  on  emergmg 
the  threads  are  released.  The  correspond- 
ing ends  having  been  selected,  a  groove  is 
made  with  scissors  at  the  circumference  so 
as  to  receive  the  threads,  and  they  are 
tied  in  a  roef-knot  as  tightly  as  possible. 


This  method  encircles  the  tumour  and  cuts 
it  into  four  portions.  It  is  important  to 
tie  the  knots  as  tightly  as  possible,  so  as  to 
ensm'e  the  rapid  and  complete  destruction 
of  the  disease,  and  to  give  the  patient  as 
httle  pain  as  possible  in  the  separation  of 
the  slough. 

A  modification  of  the  above  operation 
may  be  advantageously  employed.  It  con- 
sists in  passing  two  hare-lip  pins  under  the 
nfE%'us  at  right  angles  to  one  another,  and 
encircling  them  with  a  Ugatixre  tied  tightly 
in  a  bow ;  the  needles  are  removed  imme- 
diately after  the  appUcation  of  the  Ugature, 
and  the  ligature  taken  away  in  twenty- 
fom-  hom-s. 

7.  Enucleation.  —  This  is  a  very  old 
method  of  deahng  with  subcutaneous  nasvi, 
but  John  Bell's  dietmn  of  '  cutting  out '  the 
trunour  and  not  cutting  '  into  it '  has  led 
sm'geons  to  be  over-apprehensive  as  to 
hffimorrhage.  The  idea  of  alarming  hae- 
morrhage is  greatly  exaggerated.  Some 
sm-geons  cut  right  through  the  diseased 
structure  and  take  away  each  half  piece- 
meal with  cmwed  scissors,  removing  no 
skin;  or  turn  back  rectangular  flaps  of 
skin,  wliich  should  be  retained  even  when 
involved  in  the  nsevoid  growth. 

8.  Ecraseur.  —  This  insti-umenl  has 
been  used,  but  can  only  be  recommended 
in  the  case  of  very  deUcate  children. 

9.  Ligature  of  Vessels. — 1.  The  princi- 
pal vessels  supplying  the  naevus  have  been 
tied  ;  thus  in  a  case  of  naevus  of  the  cheek, 
three  needles  were  i^laced  imder  the  facial, 
left  coronary,  and  angular  vessels  respec- 
tively, and  a  twisted  suture  employed. 
2.  The  Ugatm-eofthe  main  vessels  has  been 
attended  with  very  negative  results.  Thus, 
the  common  carotid  has  been  ligatured  for 
tumom-s  of  the  orbit  and  other  tumom-s 
of  the  scalp  ;  but,  if  this  plan  of  treatment 
be  adopted,  it  is  obvious  that  the  vessel 
selected  should  be  one  that  directly  sup- 
phes  the  growth,  as,  for  example,  the  ex- 
ternal carotid  when  any  of  its  branches  are 
involved. 

10.  Amputation. — This  extreme  mea- 
sure can  only  be  necessary  ui  most  excep- 
tional cases,  and  should  only  be  undertaken 
as  a  dernier  ressort. 

Summary  of  Treatment.— hs  the  result 
of  experience,  it  may  be  stated  generally 
that  for  the  superficial  ncevi,  either  strong 
nitric  acid,  the  actual  cautery,  or  the  ethy- 
late  of  sodium  maybe  employed;  and  for 
the  subcutaneous  and  mixed  varieties, 
electrolysis,  the  ligature  in  some  form,  or 
enucleation  may  be  practised. 

Feanois  Mason. 
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NAILS,  Diseases  of  tlie. — The  sm-gical 

f^^tections  of  the  nails  will  be  described  in 
■  foUowing  order: — (1)  Hypertrophy  and 
lormity ;   (2)   Onychia ;    (3)  Ingrowing 
;1 ;  (4)  Eczema  and  Psoriasis;  (5)  Pai-a- 
sitic  disease. 

HypEKTEOPHY. — Hypertrophy  of  the  nail 
is  not  uncommon,   and  may  depend  on 
various  causes  which  induce  long-standing 
■congestion  of  the  matrix,  or  may  be  merely 
lan  accompaniment  of  old  age.    Very  com- 
-monly  the  hypertrophy  is  attended  by  a  de- 
:  formed  condition,  the  nail  being  irregularly 
developed  and  misshapen,  becoming  ex- 
[  tremely  thick,  and  assuming  the  character 
of  a  horn,  variously  twisted  in  different 
;cases.    Such  nails,  except  from  then*  size, 
3  may  give  no  trouble ; '  but,  on  the  other 
shand,  the  edge  may  be  directed  against  the 
skin,  and  then  the  pressure  of  the  boot  will 
cause  a  sore. 

Treatmen  t. — The  projecting  part  of  the 
"  nail  may  be  removed  by  means  of  strong 
scissors — a  groove  having  been  first  made 
with  a  sharp-edged  file ;  or  the  nail  may  be 
completely  removed.  In  some  cases,  after 
the  last-named  treatment,  the  nail  may  be 
reproduced  in  a  normal  fashion ;  but  fre- 
quently it  is  impossible  to  cure  the  ten- 
dency to  reproduction  of  the  defoi-mity,  ex- 
cept by  paring  away  the  matrix  or  destrojdng 
it,  as  by  strong  nitric  acid. 

The  nails  sometimes  become  hypertro- 
phied  and  misshapen  as  a  result  of  local 
nerve-lesions,  being  remarkably  ciu"ved  and 
thickened,  and  in  some  instances  ridged 
like  an  oyster-sheU  ;  this  diseased  condi- 
tion being  accompanied  by  withered  and 
glossy  skin  and  other  results  of  injiu-y  to 
the  nerves.  The  treatment  is  of  course 
that  of  the  nerve-lesion  on  which  the  de- 
formity depends.    See  Nerves,  Injuries  of. 

Onychia. — This  term  is  commonly  ap- 
plied to  any  long-continued  inflammation  of 
the  matrix  of  the  nail,  which  is  accompanied 
by  ulceration  and  its  necessary  results — 
piu-ulent  and  more  or  less  fetid  discharge, 
with  loosening  and  discoloration  of  the  naO. 
As  in  many  other  affections  of  the  nails, 
the  appearances  presented  by  the  disease 
raay  be  alike,  although  the  causes  are  dif- 
ferent. Thus  simple,  sypliilitic,  and  stru- 
mous onychia  have  been  all  described.. 

In  a  typical  and  severe  case  {onychia 
malirjna),  the  extremity  of  the  affected 
hnger  is  inflamed  and  bulbous,  dark  red 
or  hvid ;  foul  sanious  matter  escapes  from 
beneath  the  nail,  which  is  partly  raised  from 
its  bed  by  granulations  springing  fi-om  the 
ulcerated  matrix.  All  the  parts  are  acutely 
tender,  the  patient  shrinking  from  the 


sHghtest  touch.  Cases  such  as  tliis  are  seen 
most  fi'equently  in  childi-en,  and  more  often 
m  the  fingers  than  the  toes.  The  disease 
win  be  found  usually  to  have  begun  as 
a  consequence  of  some  injm'y,  as  irom  a 
squeeze  of  the  finger  in  a  door  or  from  its 
being  trodden  upon.  In  rare  cases,  the  dis- 
ease may  advance  until  necrosis  of  the  last 
phalanx  occm's. 

It  is  not  necessary  to  assume  the  pre- 
sence of  a  constitutional  defect  in  aU  cases 
of  onychia ;  but  the  possibility  of  a  predis- 
posing cause  in  the  form  of  struma  or  syphi- 
lis should  be  borne  in  mind,  and  especially 
when  more  than  one  digit  is  affected.  In  a 
case  of  syphilitic  onychia,  the  symptoms 
are  generally  far  less  acute  than  when  the 
disease  has  been  caused  by  injury;  and 
the  diagnosis  is  made  sufficiently  easy  by 
the  presence  of  other  signs  of  syphihs  in  the 
neighbourhood  or  elsewhere. 

Treatment. — The  finger  should  be  well 
fomented  with  a  weak  lotion  of  permanga- 
nate of  potash  or  carboHc  acid,  and  a  piece 
of  lint  dipped  in  an  arsenical  lotion  (Uq. 
arsenicaHs  f5j.,  aq.  ad  f3j.)  should  then  be 
apphed,  the  process  being  repeated  twice 
or  three  times  daily ;  or,  instead  of  the  ar- 
senical lotion,  powdered  nitrate  of  lead  or 
iodofoi-m  may  be  dusted  over  the  part.  If 
the  disease  does  not  yield  to  this  treatment, 
the  nail  should  be  removed,  and  the  same 
treatment  continued.  In  syphilitic  onychia, 
black  wash  or  calomel  is  the  best  local  ap- 
plication ;  and  a  course  of  mercm-y  or  iodide 
of  potassium  should  be  given  internally.  In 
strurnous  or  cachectic  subjects,  good  food, 
cod-liver  oil,  steel,  and  arsenic  are  indicated ; 
the  local  treatment  resembling  that  proper 
for  the  simple  form  of  the  disease. 

In  the  majority  of  cases,  onychia  can  be 
cured  by  the  above-mentioned  treatment 
without  much  difficulty.  In  a  small  num- 
ber of  cases,  however,  there  is  some  inherent 
vice  in  the  matrix  which  leads  to  a  rede- 
velopment of  the  disease,  notwithstanding 
all  treatment;  and  the  only  effectual  method 
of  cure  consists  in  removal  of  the  matrix, 
by  shaving  it  off  with  the  Icnife  or  destroy- 
ing it  by  caustics,  of  which  nitric  acid  is  the 
best. 

Ingrowing  Nail.— This  term  is  applied 
to  a  very  painful  affection,  in  which  the 
irritation  caused  by  the  edge  of  the  nail 
pressing  against  the  soft  tissues  ends  in  ul- 
ceration with  exuberant  granulations.  The 
sharp  edge  of  the  nail  impinges  against  the 
ulcerated  surface  of  the  skin  wliich  over- 
hangs it,  not  by  growing  into  it,  but  by  the 
granulations  growing  out  against  the  edge 
of  the  nail.   The  disease  is  practically  con- 
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fined  to  the  great  toe,  and  almost  invariably 
to  its  outer  side.  When  the  disease  exists 
elsewhere,  it  is  complicated  by  some  diseased 
condition  of  the  matrix.  Predisposed  to  by 
an  unusual  development  of  the  skin  which 
naturally  overhangs  the  naU,  the  trouble 
begins  as  a  consequence  of  some  sHght  in- 
jiury,  as  from  the  pressure  of  tight  boots  or 
the  like. 

Treatment. — In  a  simple  case,  the  edge 
of  the  naU  shoiild  be  cut  away  when  any 
soreness  is  felt ;  but  when  the  disease  is 
fully  established,  and  the  edge  of  the  nail 
overlapped  by  granulations,  a  more  formal 
operation  must  be  undertaken.  Nitrous- 
oxide  gas  having  been  given,  or  the  toe 
fi'ozen,  a  slip  of  the  entire  length  of  the 
nail  must  be  removed  by  pushing  one  blade 
of  a  pair  of  scissors  beneath  it,  and  twisting 
off  this  portion  from  the  matrix  with  a  pair 
of  torsion-forceps.  The  sHp  removed  should 
not  be  more  than  a  foui'th,  or  at  most  a 
third,  of  the  nail ;  and,  even  if  both  sides 
are  operated  on,  a  useful  central  portion 
will  be  left.  A  radical  cure  can  be  produced 
by  carrying  the  scissors  well  into  the  matrix 
of  the  nail  and  removing  the  lateral  portion. 
When  there  is  much  overlapping  of  the 
skin,  a  small  flap  may  be  sliced  off  with  a 
scalpel.    See  Ingrowing  Toenail. 

Eczema  and  Psoeiasis  of  Nails. — Any 
long-continued,  however  sHght,  disease  of 
the  matrix  will  produce  alteration  in  the 
texture  and  appearance  of  the  nail ;  and  as 
the  altered  nail  is  but  a  defoi-mity  resulting 
from  a  disease  not  prunarily  in  itself,  but 
in  the  underlying  parts,  it  is  only  possible 
to  get  an  accm-ate  idea  of  the  primary 
disease  by  studying  the  condition  of  the 
surrounding  integuments.  Thus,  a  rugged, 
furrowed,  and  brittle  condition  may  be 
due  in  one  case  to  eczema,  in  another  to 
psoriasis,  and  in  another  to  favus  or  ring- 
worm, the  appearances  in  all  being  not  very 
different.  Hence  the  impossibility  of  de- 
scribing, in  any  useful  way,  the  appear- 
ances of  so-called  eczema  or  psoriasis  of 
the  nails.  They  must  be  diagnosed  in  con- 
nection with  the  disease  of  the  vascrdar 
tissues  in  then-  neighbom-hood. 

Similar  appearances  of  the  nails  are 
sometimes  present  (and  often  called  eczema 
or  psoriasis)  when  there  is  no  obvious 
eczema  or  psoriasis  elsewhere.  In  siich 
cases,  most  careful  examination  should  be 
made  with  reference  to  the  possibility  of 
local  irritation  by  extraneous  matters  acci- 
dentally appUed,  the  natiire  of  the  patient's 
employment  sometimes  giving  a  clue  to  the 
source  of  the  disease ;  or  the  disease  may 
be  parasitic. 


Treatment. — When  eczema  or  psoriasis 
of  the  nail  is  accompanied  by  a  like  disease 
elsewhere,  the  general  treatment  is  obvious. 
The  naUs  should  be  kept  short,  and  oc- 
casionally softened  by  applying  lint  soaked 
in  some  alkaline  wash,  as  of  bicarbonate  of 
soda  (5ss.  to  fgj.  of  water).  Accumulations 
of  scales,  &c.,  should  be  removed  carefully 
by  a  nail-cleaner  (made  of  bone  or  ivory, 
not  steel).  Lotions  such  as  the  following 
should  then  be  tried : — Liq.  carbonis  deterg. 
f5ss.-f5j.,  glycerini  f§j.,  aquam  ad  fgiv.  . 

The  disease  is  generally  obstinate. 

Paeasitio  Disease. —  Tlie  appearance 
of  a  naU  affected  by  parasitic  disease  is 
sufficiently  like  that  produced  by  long- 
standing in-itation  from  other  causes 
(eczema,  psoriasis,  &c.)  to  lead  easily  to  an 
error  in  diagnosis.  The  possibUity  of  the 
presence  of  a  parasite  should,  therefore,  be 
always  borne  in  mind.  A  clue  wiU  usually 
be  obtained  from  the  presence  of  the  dis- 
ease (favus  or  ringworm)  elsewhere :  tinea 
of  the  nails,  for  example,  in  a  child  being 
accompanied  usually  by  ringworm  of  the 
scalp.  But  in  all  doubtful  cases  a  careful 
microscopic  examination  should  be  made  of 
scrapings  from  the  diseased  nail ;  after 
softening  and  getting  rid  of  extraneous 
fatty  matters,  by  the  apphcation  to  the 
specimen  first  of  ether  for  a  few  minutes, 
and  subsequently,  for  some  hours,  of  Uquor 
potassse. 

Treatment. — The  treatment  of  pai-asitio 
disease  of  the  nails  resembles  that  of  the 
same  disease  when  in  the  scalp  or  elsewhere. 
But  the  uncertainty  is  greater  on  account 
of  the  difficulty  in  thoroughly  applying 
anti-parasitic  remedies  to  the  diseased  sur- 
face. Great  care  should  therefore  be  taken 
in  scraping  away  the  diseased  portion  of 
the  naU,  after  softening  by  means  of  warm 
water  and  alkaline  lotions,  and  in  applying 
the  remedies  as  thoroughly  as  possible. 
See  Tinea  Tonsurans  ;  Favus. 

W.  MORRANT  B/VKER. 

NASAL  BONES,  Fractures  of  the. 
See  Face,  Fractures  of  Bones  of  the. 

NASAL  DOUCHE.— To  wash  out  the 
nose  effectually  and  comfortably,  certain 
simple  precautions  are  to  be  observed.  This 
process  may  be  requked  for  hfemorrhage, 
whether  accidental,  operative,  or  spontane- 
ous, and  is  of  important  use  in  catarrhal 
and  ulcerative  inflammation,  especially 
the  chronic  fetid  form  kno%vn  as  ozasna. 

A  stream  of  water  or  lotion  may  be 
passed  in  at  one  nostril  and  out  at  the 
other,  without  impeding  the  respu-ation  ol 
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c  patient  if  the  latter  assume  the  proper 
ititxide,  sitting  or  standing  with  the  chin 
^  er  the  edge  of  a  basin,  bucket,  or  sink, 
ne  neck  flexed,  and  the  mouth  open  for 
athing  purposes.     Another  vessel  con- 
ns the  water  or  lotion,  which  should  be 
antiseptic  Uquid,  not  strong  enough  to 
ase  pain,  but  strong  enough  to  disinfect. 
S  othing  is  better  than  a  solution  of  chloride 
■f  zinc,  averaging  an  eighth  of  a  gi"ain  to 
he  ounce  in  strength.    For  haemorrhage 
he  hottest  water  that  can  be  borne  is  far 
jetter  than  cold  or  iced.    In  any  case  plain 
w  ater  does  very  weU  to  begin  with,  espe- 
.ially  if  there  be  pus,  mucus,  and  scabs  to 
be  cleared  away.  The  feeling  of  the  patient 
may  be  consulted  as  to  the  temperature  of 
the  liquid,  when  used  for  allaying  decom- 
position and  inflammation.    Hot  or  warm 
liquids,  when  not  demanded  for  hEemostatic 
poi-poses,  are  better  avoided  when  disliked ; 
for  some  persons  thus  experience  pain,  who 
can  bear  and  even  enjoy  cold  or  iced  Uquid 
J  in  a  state  of  nasal  catarrh. 

The  liquid  may  be  washed  through  the 
-.nostrils,  in  the  attitude  of  the  patient  as 
|-  above  described,  by  means  of  a  Higginson's 
syringe,  a  convenient  method  for  the  sm*- 
\:  geon.   But  when  imdertaken  by  the  patient, 
;  the  syphon-tube  is  invaluable  and  may  be 
:  requh-ed  several  times  daily.    A  yard  or  a 
}yard  and  a  half  of  india-rubber  tubing, 
;  transmitting  a  stream  an  eighth  to  a  quar- 
:  ter  of  an  inch  wide,  is  siting  over  the  edge 
of  a  jug  containing  the  Uquid,  placed  on  a 
•  shelf  or  hung  against  the  waU  above  the 
1  patient's  head.    One  end  of  the  tube  is 
weighted,  and  reaches  fi'om  the  bottom  of 

■  the  liqtdd  to  the  edge  of  the  vessel,  round 
which  it  may  be  curved  by  inserting  six  or 

■  eight  inches  of  wire  to  prevent  acute  flexion 
and  obstiTiction.    The  other  end  reaches 

;  from  the  edge  of  the  vessel  to  the  nose  of 
the  patient,  and  should  be  considerably 
longer  than  the  immersed  end,  to  permit 
syphon-flow  when  once  the  tube  is  fiUed 
throughout,  and  this  is  readily  effected  by 
the  patient  closing  the  mouth  and  opposite 

:  nostril  temporarily,  and  taking  a  deep  in- 
spiration through  the  tube.  The  tip  of  the 
longer  end  should  have  a  siiitable  nozzle, 
ending  in  an  india-rubber  'teat'  with  a 
large  central  hole  of  a  size  suited  to  the 
nostril.  ' 

Nasal  douche  tubes  are  specially  con- 
structed with  neat  vulcanite  or  metal  fit- 
tings. These  consist  of  a  piece  of  bent  stiff 
tube  to  hang  over  the  edge  of  the  vessel, 
or,  in  the  case  of  a  mere  stiffening  of  wire 
inside  the  tube  at  the  flexure,  a  weighted 
mverted  funnel  to  ensure  deep  immersion 


of  the  short  end  of  the  tube.  In  either  case 
a  nozzle  is  fitted  to  the  long  end.  The 
force  of  the  continuous  stream  thus  pro- 
duced can  be  modified  by  varying  the  height 
of  the  vessel.  Eushton  Paekee. 

NASAL  POLYPUS  is  a  growth  from 
the  lining  of  the  cavity,  more  or  less  pendu- 
lous, encroaching  upon  the  breathing  space, 
and  on  that  account  accompanied  by  arrest 
or  modification  of  nasal  resphation.  The 
vast  majority  are  gelatinous-looking  objects 
which  can  be  seen  on  inspection  through  the 
nostril,  theh"  presence  being  first  indicated 
by  their  obstnictive  effect.  Then*  poiat  of 
attachment  can  never  be  seen  when  they 
are  inspected  in  situ,  but  it  is  found  to  be 
usuaUy  on  the  upper  and  middle  tm-binate 
bones,  and,  less  frequently,  the  inferior  tur- 
binate. Their  sm-face  is  the  mucous  mem- 
brane of  the  nose,  of  which  the  cOiated  epi- 
theUum  shows  abimdant  vibratile  motion 
when  examined  microscopically,  in  a  Uquid, 
shortly  after  removal.  Then:  gelatinous - 
looking  substance  is  the  loosest  form  of 
connective  tissue,  holding  mucus  in  its 
meshes,  and  often  resembling  that  class 
of  tumom-s  known  as  mjrxoma.  They  are, 
probably,  mere  hypertrophic  excrescences 
of  the  submucous  connective  tissue,  growing 
under  the  stimtdus  of  some  constant  u-rita- 
tion,  and  owing  their  pendulous  character 
to  their  composition  and  attachment. 

Polypi  are  common  at  most  periods  of 
Ufe,  excej)t  in  childhood  and  old  age,  and 
may  exist  in  one  or  both  nostrils,  singly 
or  in  a  group.  Their  lower  extremity  occa- 
sionally becomes  excoriated,  inflamed,  and 
indurated  or  distended  with  blood,  present- 
ing, on  inspection,  under  these  circum- 
stances, a  momentary  resemblance  to  some 
maUgnant  growths.  By  pressm-e  upon  ad- 
jacent parts  of  the  nose  they  may  be  attended 
by  a  mucous  or  purulent  catarrh,  with,  in 
rare  instances,  ulceration,  and  even  per- 
foration, of  the  septum. 

The  treatment  of  polypus  is  removal, 
effected  by  constriction  with  a  wire-loop 
snare,  or  by  the  use  of  suitable  forceps. 
Satisfactory  removal  can  be  practised  by 
either  metlaod,  and,  in  some  cases,  witla 
very  little  pain  or  inconvenience  to  tho 
patient,  followed  by  great  subsequent  com- 
fort, which  is  now  and  then  permanent 
after  a  single  operation. 

In  using  the  snare,  the  wire  is  passed 
into  the  nostril  along  the  floor  of  tho  nose, 
the  loop  being  adjusted  as  long  and  as  wide 
as  the  parts  will  allow,  and  then  is  passed 
upwards  so  as  to  suiTound  the  pedicle. 
This  is  divided,  on  constricting  the  loop,  by 
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means  of  the  ecrasenr,  of  which  it  is  com- 
monly a  part,  or,  in  default  of  this,  by 
means  of  a  simple  piece  of  metal  tubing, 
such  as  a  piece  of  broken  catheter,  which 
can  be  slid  along  for  the  pm-pose. 

In  remo'S'ing  polypi  otherwise,  a  pair 
of  dressing-forceps  is  more  frequently  em- 
Ijloyed  than  anything  else.  Such  an  in- 
strument, finely  shaped  and  fairly  long  in 
the  jaws,  which  should  be  sei-rated  in  their 
whole  length,  is  more  convenient  than  the 
short,  thick  sizes.  It  is  not,  however,  suf- 
ficient to  deal  with  polypi  from  the  front, 
but  the  left  forefinger  should  be  passed 
behind  the  soft  palate  and  made  to  meet 
the  forceps,  so  as  to  insure  clearing  the 
posterior  nares  and  pharynx,  into  which 
large  pendulous  nasal  polypi  often  hang. 

However  removed,  these  'gelatinous' 
or  '  mucous '  polypi,  as  they  are  called, 
have  a  tendency  to  be  reproduced,  at  longer 
or  shorter  intervals,  and  accordingly  various 
substances  are  ajiplied  with  the  view  of 
preventing  their  re-formation.  Tannic  acid 
and  sulphate  of  zinc  have  been  recom- 
mended as  snuffs.  Sahcylic  acid,  also  as 
a  snuff,  has  been  used  with  advantage  by 
the  writer ;  and  lotions  of  perchloride  of 
iron,  boracic  acid  and  alcohol,  carboHc  acid 
and  glycerine,  have  been  known  to  act 
satisfactorily  in  arresting  the  growth  of 
polypi.  The  same  methods  of  local  medica- 
tion have  been  employed  in  the  first  in- 
stance, the  persistent  use  of  tannin  snuff 
having  been  followed  by  sloughing  and 
separation  of  the  polypi  ;  and  injection  of 
the  above  lotions  into  the  substance  of  the 
growths,  by  means  of  a  subcutaneous  syringe, 
has  resulted  in  their  shrinliage  and  dis- 
appearance. 

Other  non-vialignant  growths  of  firmer 
consistence,  and  commonly  called  '  fibrous ' 
polypi,  are  sometimes  met  with.  They  do 
not  arise  fr-om  the  turbinate  bones  or  outer 
wall,  but  from  some  part  of  the  roof,  fi'om 
the  margin  of  the  posterior  nares,  or  ad- 
jacent pharynx,  in  which  case  they  are 
'  naso-pharyngeal '  polypi.  Thoy  are  much 
less  frequent  than  the  mucous,  much  less 
easy  to  remove,  but  stiU  capable  of  effectual 
extirpation,  although  they  are  commonly 
attached  to  the  bone  beneath  them. 

Treatment. — Extirpation  alone  is  here 
practicable.  If  the  growth  be  pendulous, 
or  have  a  narrow  attachment,  the  wire 
snare,  plain  or  galvano-caustic,  may  be 
BatisfactorDy  used  for  the  purijoso.  Certain 
examples  may  be  removed  easily  with  or- 
dinary drcssing-forcei)s,  or  the  special  form 
alluded  to.  But,  in  the  event  of  inacces- 
sibility by  what  may  bo  called  the  blind 


method  of  removal,  inspection  and  dh-ect 
excision  should  be  practised.  Some  have 
slit  the  nostril  up  towards  the  eye,  others 
have  excised  the  upper  jaw,  or  temporarily 
turned  aside  that  bone,  subsequently  re- 
placing it  with  its  attached  soft  parts.  By 
all  these  methods  the  nasal  cavity  can  be 
exposed  and  explored. 

But  a  far  better  method  of  entrance 
into,  and  inspection  of,  the  nose  for  foreign 
bodies  as  well  as  tumom's  within  it,  is 
through  the  mouth  under  the  ujjper  Hp, 
the  fold  of  which  is  divided  along  with  the 
nasal  cartilages  at  their  attachment  to  the 
bone.  The  nose  is  raised  up  with  the  Up, 
and  a  good  view  can  be  obtained  through- 
out the  nasal  cavity,  from  which  the  tu- 
mour can  be  removed  to  its  finest  detail, 
without  external  mutilation  of  any  kind. 
The  writer's  personal  experience  of  this 
method  has  convinced  him  of  its  excellence. 

Malignant  tumon/rs  of  the  nose,  whether 
poljrpoid  or  not  in  form,  are  of  much  less 
interest  than  others,  being,  fortimately, 
much  less  fi-equent,  though  hardly  amen- 
able to  treatment  at  aU,  and  being  gener- 
ally hable  to  rapid  recm-rence  and  eventual 
fatality.  They  can  be  recognised  pretty 
easily  by  their  rapidity  of  growth,  by  their 
tendency  to  bleed,  and  sometimes  to  infect 
the  lymph-glands  of  the  neck  behind  the 
angle  of  the  jaw.  When  purely  nasal,  their 
removal  may  be  practicable,  and  sometimes 
advisable,  by  the  method  beneath  the  upper 
lip,  as  above  described,  especially  if  situated 
far  back.  If  situated  in  the  upper  and 
anterior  parts  of  the  nose,  it  may  be 
easier  to  operate  by  direct  entrance  fr-om 
the  face.    See  Eouge's  Operation. 

Such  tumom's,  though  arising  in  the 
nose,  are  not  infrequently  attached  to  the 
superior  maxillary  bone,  invading  the  an- 
trum, or  other  parts  beyond  the  nasal 
cavity.  In  that  event,  excision  of  the  upper 
jaw  is  required,  by  the  methods  detailed  in 
the  article  on  the  subject  {see  Jaws,  Opera- 
tions on  the). 

The  obviously  malignant  gi-owths  are 
generally  carciuomata,  arising  fi-om  the 
nasal  mucous  membrane,  exhibiting  in  their 
minute  anatomy  the  general  characters 
vai'iousl_y  found  in  carcinomata,  with  the 
special  features  derived  fi-om  the  sxu'face 
from  which  they  grow.  Otliers  have  an 
adenomatous  structure  and  a  doubtful  ma- 
lignancy, neither  of  which  can  be  decided 
until  aiter  operation,  the  former  by  micro- 
scopical examination,  the  latter  by  clinical 
observation,  and  waiting  for  recurrence  or 
its  fortunate  absence. 

EusHTON  Parker. 
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NASO-PHARYNGEAL  CATARRH. 
See  Ektronasal  Cataebh. 

NASO-PHARYNGEAL  GROWTHS. 

ll.  NASo-pnAKYNGEAL  Vegetations  are  small 
;  pendulous  or  sessile  gi-owths,  produced  by 
i  hypertrophy  of  the  adenoid  tissue  so  abun- 
cdant  in  the  vault  and  sides  of  the  naso- 
]  phai-ynx. 

Cause. — Hardly  known.  They  are  most 
[frequently  met  with  in  cold  and  damp 
icUmates,  and  then  generally  in  dehcate 
V  childi'eu.  Colds,  the  acute  exanthemata, 
;  aaid  local  u-ritation  from  food  and  cold  an* 
!  in  cases  of  cleft  palate,  have  been  ascribed  as 
i  causes.  Some  regard  them  as  congenital, 
•  some  as  hereditary,  and  some,  but  appa- 
irently  without  sufficient  evidence,  as  of 
;  strumous  or  syphihtic  origin. 

Pathology. — The  vegetations  occur  in 
;  greatest  abimdance  in  the  region  of  the 
I  pharyngeal  tonsil,  but  may  also  be  found 
I  on  the  lateral  walls  of  the  pharynx  and 
about  the  orifice  of  the  Eustachian  tubes. 
They  may  be  soft  and  fi-iable,  or  hard  and 
tough,  and  are  generally  very  vascular. 
Microscopically,  they  consist  principally  of 
retiform  adenoid  tissue  containing  large 
numbers  of  lymph  corpuscles,  with  here 
and  there  closed  folhcles  similar  to  those 
of  the  tonsil. 

Symptoms. — These  vary  according  to 
the  age  of  the  patient,  the  amount  of  ob- 
sti-uction  to  nasal  resphation,  the  vascu- 
larity of  the  vegetations,  the  copiousness 
of  the  secretion,  and  the  condition  of  the 
mucous  membrane  lining  the  Eustachian 
tube,  middle  ear,  lower  pharynx,  and  nasal 
ca^^ties.  In  a  well-marked  case,  the  voice 
has  what  Meyer  calls  a  '  dead  '  character. 
It  is  muffled,  the  nasal  resonance  is  lost, 
and  the  m  and  n  soimds  are  pronounced  as 
b  and  d.  The  face,  from  the  patient  breath- 
ing with  the  mouth  constantly  half-open, 
assiumes  a  characteristic  vacant  expression, 
similar  to  that  familiar  to  all  in  the  case  of 
enlarged  tonsils ;  pellets  of  mucus,  often 
tinged  with  blood,  are  constantly  hawked 
up ;  and  blood  is  occasionally  found  in  the 
mouth  or  on  the  pillow  in  the  morning. 
More  or  less  deafiiess  is  frequently  present, 
and  it  is  often  for  this  that  medical  advice 
is  first  sought.  In  infants,  obstructed  and 
noisy  respiration  and  snoring  during  .sloep 
shoxild  call  attention  to  the  affection.  Gra- 
nular pharyngitis,  enlargement  of  the  ton- 
sils, and  hypertrophic  nasal  catarrh  are 
not  uncommon  concomitants ;  and  purulent 
otitis  with  permanent  impairment  of  hear- 
ing may  result  if  the  affection  is  neglected. 
A  peculiar   malformation  of  the  chest, 


similar  to  that  which  may  be  met  with  as 
a  consequence  of  enlarged  tonsils,  has  not 
infrequently  been  observed. 

Diagnosis. — The  growths  can  be  readily 
detected  by  the  finger  passed  behind  the 
palate,  and  when  abundant  do  not  feel  un- 
lilie,  as  Meyer  expresses  it,  a  bunch  of  earth- 
worms. The  examination  is  generally  at- 
tended vsdth  bleeding.  In  the  rhinoscopio 
muTor  they  appear  as  fimbriated  fringes, 
or  flattened  elevations  of  a  pale,  pink,  or 
dark  red  colom%  often  encroaching  more  or 
!  less  over  the  posterior  nares  and  orifices  of 
the  Eustachian  tubes. 

Treatment.  —  The  vegetations  may 
undergo  atrophy  as  the  patient  gets  older, 
or  cease  to  cause  obstruction  as  the  naso- 
pharynx increases  in  size.  But,  as  the 
deafness  and  other  symptoms  to  which 
they  give  rise  may  in  the  meantime  become 
permanent,  they  had  better  be  removed  as 
soon  as  detected.  When  soft  and  small, 
and  not  very  numerous,  they  may  some- 
times be  got  rid  of  by  means  of  astringent 
injections  or  by  the  apphcation  of  sohd 
nitrate  of  silver.  The  former  may  be  ap- 
plied by  Meyer's  tube,  which  is  passed 
through  the  nose,  or  by  a  post-nasal  syringe. 
But  injections,  to  be  of  any  service,  must  be 
persevered  in  for  long  periods.  If  nitrate 
of  silver  is  used  it  should  be  applied  fused 
on  the  end  of  a  long  and  suitably  bent 
probe,  as  the  use  of  all  caustic-holders  is 
attended  with  danger.  It  should  be  con- 
tinued as  long  as  bleeding  follows  its  use. 
Usually  more  active  treatment  is  called  for. 
Thus,  the  softer  growths  may  be  scraped  off 
by  the  finger-nail,  a  method  especially  use- 
ful in  the  case  of  very  young  children,  where 
the  parts  are  small  and  rhinoscopy  difficult. 
For  tougher  and  firmer  grovrths,  some  cut- 
ting instrument  or  the  galvano-cautery  is 
necessary.  Those  situated  on  the  vault  may 
safely  be  removed  by  most  of  the  methods 
that  have  been  recommended;  but  extfr- 
pation  by  Lowenberg's  or  Woake's  forceps, 
especially  when  the  growths  are  of  any  size, 
is  perhaps  the  best.  When  the  patient  is 
tractable,  and  a  rhinoscopic  examination 
can  be  obtained,  the  forceps  may  bo  dfrectod 
by  the  mfrror.  Otherwise  cloloroform  had 
better  be  given,  and  the  forceps  can  then  be 
guided  either  by  the  mfrror,  or  by  the  finger 
passed  behind  the  palate.  Growths  on  the 
lateral  walls  and  about  the  Eustacliian  tubes 
must  be  dealt  with  more  carefiilly,  as  here 
there  are  unportant  structm'es  in  relation 
with  the  pharyngeal  walls,  and  an  injury 
of  the  Eustachian  tube  may  load  to  inflam- 
mation and  even  suppuration  in  the  middle 
ear.    In  such  cases,  the  patient  should 
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always  be  placed  iinder  chloroforra,  and 
the  growths  destroyed  either  by  a  small 
galvano-cautery,  accurately  directed  by  the 
rhinoscopic  mirror,  or  by  Zaufal's  nasal 
speculum,  or,  as  some  prefer,  by  Meyer's 
ring-knife,  which  is  passed  through  the 
nose.  To  obtain  space  for  the  mhror, 
the  palate  may  be  drawn  forwai-d  by  the 
palate-hook,  or  better,  by  fine  india-rubber 
tubing  passed  through  the  nostrils  out  at 
the  mouth  and  fastened  across  the  Up,  the 
latter  method  allowing  the  surgeon  the  use 
of  both  hands.  Should  any  unusual  htemor- 
rhage  follow  the  removal  of  the  growths,  it 
may  be  arrested  by  astringent  injections, 
tannic  acid  insufflations,  &c.  The  patient 
should  be  instructed  to  breathe  thi-ough  his 
nose ;  and  it  may  be  useful  to  keep  the 
mouth  closed  dm'ing  sleep,  either  by  secm-ing 
the  jaw  by  a  four-tailed  bandage,  or  by  the 
use  of  the  '  contra-respirator  '  advised  by 
Guye. 

2.  Naso-pharyngeal  Tumours  oe  Polypi. 
The  term  naso-pharyngeal  polypus  is  com- 
monly apphed  to  any  tumour  growing  in 
the  upper  part  of  the  pharynx.  Such  tu- 
mom's  have  generally  a  fibrous  or  a  fibro- 
mucous  structiu-e ;  but  sarcomatous,  car- 
cinomatous, and  still  more  rarely  enchon- 
dromatous  growths  may  occur.  The  naso- 
pharynx may,  moreover,  be  invaded  through 
the  posterior  nares  by  mucous  polypi,  or  by 
malignant  or  other  growths  originating  in 
the  nasal  cavities  or  antrum. 

(a)  Fihro-mucous  Polypi, — These  con- 
sist of  a  mixture  of  fibrous  and  myxoma- 
tous tissue,  and  commonly  spring  from  the 
mucous  membrane  about  the  posterior 
nares,  which  has  a  structure  intermediate 
to  the  soft  pituitary  membrane  of  the  nose 
and  the  more  fibrous  covering  of  the  vault 
of  the  pharynx.  They  are  usually  smooth, 
of  a  soft  fleshy  consistence,  reddish  in  co- 
lour, and  ovoid  in  shape;  they  are  gene- 
rally pedunculated  and  hang  loosely  in  the 
pharynx,  sometimes  projectmg  below  the 
soft  palate,  but  more  rarely  they  have  a 
broad  base,  and  send  processes  into  the 
nasal  cavities. 

Symptoms  and  Diagnosis. — Fibro-mu- 
cous  polypi  may  give  rise  to  symptoms 
similar  to  those  of  the  fibrous  variety  to  be 
next  described.  Unlike  the  latter,  however, 
they  are  not  attended  with  haemorrhage, 
and  have  no  tendency  to  displace  and  de- 
stroy surrounding  parts.  They  feel,  more- 
over, less  firm  and  resisting  to  the  finger 
introduced  behind  the  palate. 

Treatment.  —  They  may  generally  be 
twisted  off  by  the  finger  or  forceps  passed 
behind  the  palate.    If  their  base  is  too 


broad  to  admit  of  this,  it  may  be  severed 
by  the  galvanic  ^craseur,  in  the  way  de- 
scribed in  the  next  section. 

(6)  Fibrous  Polypi. — These  generally 
spring  from  the  periosteum  covering  the 
basilar  process  of  the  occipital  or  body  of 
the  sphenoid  bone,  and  consist  of  tough 
fibrous  tissue  vsdthout  elastic  fibres,  and  often 
intermixed  with  sarcomatous  elements. 
Their  vessels  have  usually  very  thin  walls, 
and  in  some  instances  are  so-nimierous  in 
parts  of  the  growth  as  to  give  it  a  cavernous 
structure.  They  are  smooth  and  firm,  and 
covered  with  a  very  vascular  mucous  mem- 
brane, which  gives  them  a  dark  red  colour, 
while  their  sm-face  is  sometimes  eroded  by 
ulceration.  They  may  be  either  peduncu- 
lated or  sessile,  and  at  first  are  usually 
confined  to  one  side  of  the  pharynx ;  but 
as  they  increase  in  size  they  form  secon- 
dary attachments,  displacing  and  destroying 
the  sm-romidrng  bones,  encroaching  upon 
the  nose,  mouth,  orbit,  or  spheno-maxiUary 
fossa,  and  sometimes  protruding  externally 
through  the  nostrils  or  cheek,  or  upwards 
into  the  cranium.  They  generally  occur 
in  yoimg  adult  life,  grow  slowly,  are  very 
Hable  to  return  after  removal,  but  show  a 
tendency  to  atrophy  after  the  age  of  twenty- 
five.  They  have  occasionally  sloughed  away 
spontaneously,  and  have  then  shown  no 
signs  of  return,  even  after  many  years. 

Symptoms  and  Diagnosis. — At  first 
there  may  be  no  symptoms,  but  later  head- 
aches, drowsiness,  and  obstruction  of  one 
or  both  nostrils  supervene,  accompanied  by 
a  mucous  and  often  fetid  discharge,  and 
frequent  attacks  of  epistaxis.  Occasionally, 
the  polypus  may  be  seen  through  the  nose 
or  projecting  below  the  palate;  otherwise  it 
may  be  detected  by  the  rhinoscope,  or  by 
the  finger  introduced  behind  the  velum. 
As  it  encroaches  upon  surroimding  parts  it 
may  give  rise  to  deafiiess,  difficulty  in  de- 
glutition, and  dyspnoea  ;  whilst  the  eyeballs 
may  be  protruded,  the  facial  bones  widened 
out,  and  the  nose  flattened,  causing  the 
characteristic  deformity  known  as  '  frog- 
face.'  The  determination  of  its  attach- 
ments now  becomes  very  difficult,  but  may 
be  facflitated  by  manipulation  with  a  suit- 
ably ciu:ved  probe.  The  repeated  hajmor- 
rhages  produce  severe  anaemia,  and  the 
patient,  if  not  reheved,  may  die  of  exhaus- 
tion. 

Treatment. — When  small  and  pedun- 
culated, a  fibrous  polypus  may  sometimes 
be  torn  off  by  the  forceps  introduced  behind 
the  palate.  When,  however,  the  attachments 
are  at  all  extensive,  this  method  shoidd  not 
be  attempted,  as  it  may  be  attended  witb 
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profuse  hsemorrliage,  and,  when  the  bones 
of  the  cranitim  have  been  invaded  by  the 
growth,  by  fatal  inflammation  of  the  brain. 
For  these  the  galvanic  ecrasevir  should  be 
employed,  the  wire  loop  being  passed 
through  the  nose,  and  directed  round  the 
base  of  the  polypus  by  the  finger  in  the 
pharynx.  The  stump  left  after  the  sever- 
ance of  the  growth  should  then  be  com- 
pletely destroyed  by  the  post-nasal  galvano- 
caiitery,  passed  behind  the  palate.  The 
patient  should  be  subsequently  carefully 
watched,  and  the  cauterisation  repeated 
should  there  be  any  sign  of  a  return  of  the 
growth.  'WTien  the  polypus -is  too  large  for 
removal  by  the  natural  passages,  the  soft 
palate  may  be  spHt  and,  if  necessary,  part  of 
the  hai'd  palate  cut  away,  and  the  growth 
then  removed  by  the  ordinary  or  by  the  gal- 
vanic ecraseur,  and  the  base  scraped  away 
from  the  bone  or  destroyed  by  the  actual  or 
galvanic  cautery.  When  the  gTowth  has 
taken  a  forward  direction,  invading  the  nose, 
it  may  be  exposed  by  turning  up  the  ala  of 
the  nose,  or  by  Eouge's  method ;  or,  if  suffi- 
cient room  cannot  be  thus  gained,  by  the 
removal  or  resection  of  the  superior  maxil- 
lary bone  after  the  method  of  Langenbeck. 
If  the  patient  is  weakened  by  repeated 
haemorrhages  so  as  to  be  unable  to  bear  a 
serious  operation,  electrolysis  may  be  tried 
— a  procedture  which,  though  not  invariably 
successful,  has  been  attended  with  some 
brilHant  results.  Under  its  use  the  haemor- 
rhages have  been  arrested,  and  the  polypus 
sufficiently  reduced  in  size  to  allow  it  to  be 
removed  through  the  natural  passages. 

(c)  Malignant  Polypi.  —  These  have 
generally  a  sarcomatous  or,  more  rarely,  a 
carcinomatous  structure.  It  is  not  always 
possible  to  diagnose  them  fi'om  fibrous 
polypi  before  removal.  They  grow  more  ra- 
pidly, however,  and  there  is  often  glandular 
enlargement  and  severe  pain.  Where  a 
small  piece  of  the  gi-owth  can  be  removed, 
a  microscopical  examination  will  generally 
clear  up  any  doubt.  When  seen  early,  they 
should  be  widely  extirpated  by  one  of  the 
methods  above  described.  If  they  have 
attained  any  size,  they  are  beyond  the  aid 
of  surgei-y.  W.  J.  Walsham. 

NAVEL.   See  Umbilicus. 

NECK,  Diagnosis  of  SwelUngs  and 
Tumoui-s  of  the.— The  character  of  many 
of  the  enlargements  met  with  in  the  neck 
is  in  some  measure  indicated  by  their  posi- 
tion. Thus,  bronchocele  will  be  found  in  the 
situation  of  the  thyroid  gland,  whUe  anoiu'- 
isms  are  more  frequent  at  the  root  of  the 
neck.   The  colour  and  appearance  of  the 


sldn  will  show  the  approach  of  inflamma- 
tory swellings  to  the  surface,  and  in  some 
cases  the  infiltration  of  cancer  will  be  re- 
cognised in  the  same  way.  Upon  palpation 
it  will  be  readily  ascertained  whether  the 
tumour  is  fluctuating  or  solid,  or  whether 
it  presents  a  combination  of  these  two  con- 
ditions. In  rare  instances,  the  presence  of 
air  in  the  tissues  may  be  detected  by  the 
peculiar  crackling  sensation  communicated 
to  the  fingers.  This  may  be  due  to  em- 
physema from  rupture  of  some  part  of  the 
air-passages.  Hernia  of  the  mucous  mem- 
brane of  the  trachea  has  also  been  recorded, 
and  occasionally  the  apices  of  the  lungs  can 
be  felt  above  the  clavicles,  especially  when 
they  have  become  emphysematous  from 
some  intra-thoracic  disease.  The  most  im- 
portant fluid  swellings  are  as  follows : — 

1.  Abscesses,  which  are  usually  known 
by  their  painfulness  and  rapid  growth, 
together  with  the  signs  of  inflammation 
which  accompany  them.  As  they  generally 
begin  in  lymphatic  glands,  their  recognition 
wiR  be  assisted  by  the  detection  of  any 
local  lesions  which  may  have  set  up  lym- 
phatic irritation. 

2.  Cysts. — Cutaneous  sebaceous  cysts 
present  no  difficulty.  Hydrocele  of  the 
neck,  which  is  a  large  collection  of  serous 
fluid  contained  in  a  single  or  multilocular 
sac  in  the  anterior  or  posterior  triangle,  is 
known  by  its  slow  and  painless  growth 
and  by  the  clear  straw-colom'ed  fluid  which 
escapes  from  the  canula  when  it  is  punc- 
tured. Many  are  congenital,  and  they  may 
be  associated  with  soKd  growth  of  a  sarco- 
matous type.  In  the  submaxillary  triangle 
ranulse  may  protrude  as  well  as  in  the  floor 
of  the  mouth,  and  occasionally  deep-seated 
sebaceous  cysts  are  also  foimd  in  this  region. 
Bursal  tumours  may  form  between  the 
hyoid  bone  and  the  thyroid  cartilage,  and 
upon  the  ala  of  the  thyroid  cartilage.  These, 
as  well  as  the  more  common  cysts  of  the 
istlnnus  and  lobes  of  the  thyroid  gland, 
may  be  known  by  their  moving  with  the 
larynx  in  swallowing.  In  hydrocele  of  the 
neck  and  thyroid  cysts  the  contents  may 
be  of  a  bloody  character,  and  blood-cysts 
are  sometimes  found,  which  have  resulted 
from  the  degeneration  of  najvi.  Hydatid 
cysts  and  cysts  of  the  cysticercus  cellulosai 
may  occur  in  the  neck.  They  are  very  rare, 
and  win  probably  not  be  recognised  until  a 
pimcture  has  given  exit  to  clear  watery 
fluid,  containing  booklets  or  pieces  of  celi- 
wall. 

8.  Aneurisms  aro  known  by  their  ex- 
pansile pulsation,  and  by  their  position 
upon' the  course  of  great  arteries.   At  the 
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root  of  the  neck  they  may  be  in  connection 
with  the  arch  of  the  aorta,  the  innominate, 
the  subclavian,  or  carotid  arteries.  Bruits 
heard  upon  auscultation,  and  differences  in 
the  character  of  the  radial  pulse  of  the 
two  sides,  will  assist  the  diagnosis.  There 
may  also  be  evidence  of  pressure  upon  the 
recmTent  laryngeal  nerve.  There  will  be 
less  difficulty  in  recognising  the  position 
and  character  of  the  disease  when  the  distal 
portions  of  the  carotid  or  subclavian  arteries 
are  affected. 

The  soHd  swellings  may  be  classified 
as  follows : — 

1.  Glanchila/): — These  are  usually  the 
result  of  clironic  inflammation,  and  they 
are  frequently  associated  with  scrofula  or 
syphilis.  Some  are  secondary  to  malignant 
affections  in  their  vicinity.  Cancer  of  the 
lip  or  tongue  is  the  most  frequent  cause  of 
these  enlargements  in  the  upper  part  of  the 
neck,  while  the  sui^ra-clavicular  glands  may 
bo  impHcated  in  schrhus  of  the  breast. 
Enormous  growths  of  a  primary  character 
are  found  in  the  various  forms  of  lymph- 
adenoma.  Some  of  these  are  very  malig- 
nant, infiltrating  the  deeper  structm-es  as 
well  as  the  integuments. 

2.  Ncevi  and  other  tumours  of  the  skin 
and  subcutaneous  tissue  are  firequent.  Pa- 
pUlomata  are  sometimes  observed,  which 
appear  to  have  some  connection  with  the 
branchial  clefts  of  the  developing  foetus. 

3.  Lipomata,  which  may  be  of  the 
common  lobiilated  and  encapsuled  form. 
It  is  in  this  region,  however,  that  we  gene- 
rally find  the  rarer  diffused  fatty  tumoiu-. 
This  may  either  invade  the  front  of  the 
neck,  where  it  looks  like  an  enormous 
double  chin,  or  it  may  form  an  imsightly 
prominence  covering  the  nape  of  the  neck. 
Small  masses  of  fat  have  been  observed  in 
the  supra-clavicular  regions  associated  with 
absence  of  the  thyroid  body,  in  sporadic 
cretinism. 

4.  Bronclwceles,  which  will  be  recog- 
nised by  their  position  and  by  their  move- 
ment dm-ing  swallowing. 

5.  &)'02vths  in  Muscles. — Gummatous 
swellings  due  to  tertiary  or  hereditary 
syjihUis  may  attack  any  of  the  muscles, 
and  in  infants  the  sterno-mastoid  is  espe- 
cially Kable  to  localised  indm-ation,  which 
may  sometimes  arise  from  congenital  sy- 
philis ;  but  far  more  often  it  is  produced  by 
severe  strain  dm-ing  the  process  of  partin-i- 
tion,  such  as  the  traction  upon  the  muscles 
while  the  head  is  being  dehvered  in  a  foot- 
ling presentation. 

6.  Malignant  and  semi-malignani  tu- 
niotira,  of  which  the  sarcomatous  affection 


of  the  lymphatic  glands  akeady  mentioned 
is  the  most  common  form.  EpitheUal 
cancer  sometimes  occm-s  primarily  in  the 
skin,  or  it  may  spread  from  some  deeper 
seat  in  the  au"  and  food  passages.  The  im- 
pHcation  of  adjacent  tissue  and  glands,  the 
age  of  the  patient,  and  in  many  cases  the 
rapid  growth,  vjill  assist  the  diagnosis  of 
these  tiunom's.         N.  Davies-Colley. 

NECK,  Inflammatory  Affections  of 
the. — Cutaneous  erysipelas  rarely  attacks 
this  region  except  when  it  spreads  from  the 
face.  Erysipelatous  and  phlegmonous  in- 
flammations of  the  fauces  are  apt  to  invade 
the  larynx,  where  they  give  rise  to  grave 
symptoms,  from  oedema  glottidis. 

Stiff-neck  is  a  congestive  inflamma- 
tion of  the  fascial  or  muscular  structures, 
due  to  cold  draughts,  chills  after  exertion, 
or  strains,  especially  of  the  sterno-mastoid 
muscle.  It  comes  on  suddenly,  with  a  good 
deal  of  pain,  which  is  aggravated  whenever 
the  patient  attempts  to  move  his  head  from 
the  constrained  position  ia  which  it  is  held 
by  the  spasmodic  contraction  of  the  muscles. 
Usually  it  disappears  spontaneously  in  a 
day  or  two,  but  more  rapid  rehef  can  gene- 
rally be  procured  by  warm  appUcations,  or, 
stUl  better,  by  the  domestic  remedy  of  cover- 
ing the  part  with  flannel,  and  then  ironing 
it  over  vsdth  an  ordinary  flat-fron  as  hot  as 
can  be  borne.  A  gentle  aperient,  followed 
by  half- drachm  doses  of  citrate  of  potash, 
will  also  be  beneficial. 

Abscesses  of  the  neck  may  be  diffused 
or  circumscribed.  The  latter  are  usually 
set  up  by  inflammation  of  the  lym^jhatic 
glands,  which  are  very  abundant  in  the 
deep  as  well  as  the  superficial  strata.  In 
the  upper  part  of  the  neck,  abscesses  are 
fr-equently  secondary  to  ulceration  of  the 
mouth,  fauces,  and  pharynx.  If  farther 
back,  they  are  often  caused  by  eruptions 
of  the  scalp.  Alveolar  inflammation  and 
necrosis  of  the  lower  jaw  occasionally  give 
rise  to  abscesses  in  the  submaxillaiy  region. 
At  the  root  of  the  neck,  abscesses  may 
receive  an  impulse  fi"om  the  subjacent 
arteries,  and  there  may  be  considerable  difli- 
culty  in  distinguishing  these  fi'om  anem-isms. 
Diffuse  suppm*ation  may  originate  in  the 
glands,  but  it  is  more  often  the  result  of  a 
contusion  or  exposure  to  draughts.  It  is 
usually  met  with  in  adults  of  a  somewhat 
enfeebled  constitution.  There  is  rapid  swell- 
ing, with  redness  of  the  skin  and  brawny 
hardness,  which  is  soon  followed  by  soften- 
ing and  fluctuation.  The  tissues  involved  are 
generally  beneath  the  deep  fascia,  and  they 
may  bo  either  in  the  space  which  intervenes 
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between  this  and  the  fascia  investing  the 
depressors  of  the  hyoid  bone,  or  still  deeper, 
beneath  both  the  fasciae.  In  the  latter  case, 
there  is  great  danger  of  the  inflammation 
spreading  down  into  the  mediastinum  and 
hghting  up  pleui'isy  or  pneumonia.  Some- 
times also  death  has  occm-red  from  the  per- 
foration of  one  of  the  lai-ge  vessels  of  the 
neck. 

Abscesses  shoidd  be  opened  early,  to  pre- 
vent their  spreading  beneath  the  fascia,  and 
also  on  account  of  the  unsightly  scars  which 
they  leave  behind  when  allowed  to  make 
their  way  to  the  sm'face.  It  is  still  more 
important  to  give  exit  to  the  matter  by 
early  incision  when  the  suppm'ation  is  dif- 
fuse. In  many  cases  this  treatment  should 
be  adopted  even  before  the  brawny  swelling 
has  begun  to  fluctuate,  and,  after  the  in- 
cision, careful  provision  should  be  made  for 
the  free  discharge  of  the  matter  through 
di'ainage-tubes. 

Occasionally  abscesses  develop  at  a  stiU 
greater  depth,  beneath  the  prevertebral 
fascia.  They  are  usually  the  result  of  dis- 
ease of  the  bodies  of  the  cervical  vertebrae. 
By  bulging  forwards  they  obstruct  the 
pharynx  and  oesophagus,  and  thus  hinder 
the  passage  of  food.  They  also  tend  to 
spread  sideways  and  reach  the  sm-face  in 
the  posterior  triangle  of  the  neck ;  or  they 
may  run  downwards  into  the  posterior 
mediastinum,  and  burst  mto  the  plem-a  or 
pericardium.  As  soon  as  a  fluctuating 
tumom*  is  detected  at  the  back  of  the 
]iharynx,  it  should  be  opened  in  the  middle 
line  by  a  knife  introduced  through  the 
isthmus  of  the  fauces  ;  or  an  attempt  may 
be  made  to  open  it  asepticaUy  by  dissecting 
down  upon  it  from  tlic  posterior  triangle 
of  the  neck,  and  introducing  a  drainage- 
tube.  N.  Davies-Colley. 

NECROSIS. — Necrosis  is  the  term  used 
to  denote,  in  bone,  what  is  expressed  by  the 
word  sloughing  when  speaking  of  the  soft 
tissues.  It  implies  that  a  portion  of  bono 
has  died  en  masse,  whereas  caries  siguifles 
molecular  death  or  ulceration.  Thus  necrosis 
and  caries  of  a  bone  have  their  counterparts 
in  sloughing  and  ulceration  of  the  soft 
tissues. 

Necrosis  may  affect  only  the  cortical 
part  of  bone,  and  is  then  called  peripheral. 
This  is  probably  the  most  common  form. 
The  cancellous  tissue  alone  is  rarely  in- 
volved, except  in  a  localised  osteomyelitis, 
in  which  case  it  might  bo  called  '  central 
necrosis,'  but  the  symptoms,  pathology,  and 
treatment  are  the  same  as  in  chronic 
abscess.   When  the  whole  thickness  of  a 


bone  is  necrosed,  as  sometimes  occurs  in 
acute  diifuse  periostitis,  it  is  called  'total 
necrosis.' 

Causes. — Necrosis  is  much  more  com- 
mon in  some  bones  than  others,  the  long 
bones  being  by  far  the  most  frequently 
affected,  whilst  the  short  and  flat  bones 
are,  comparatively  speaking,  but  rarely  so 
diseased.  No  age  appears  to  be  reaUy 
exempt,  but  the  young  imdoubtedly  sufi'er 
most.  Between  the  ages  of  twelve  and 
eighteen  it  is  most  common,  attacking  the 
poor  and  ill-nom'ished  with  far  greater  fre- 
quency than  the  healthy  and  well-to-do. 

Everything  which  tends  to  interrupt  or 
impede  the  circulation  and  nutrition  of  a 
bone,  whether  it  be  in  the  periosteum,  me- 
dulla, or  in  the  bone  itself,  may  give  rise  to 
necrosis.  Thus  it  is  a  common  sequel  to  the 
various  inflammatory  diseases  of  bone,  but 
it  may  also  occur  by  extension  of  inflam- 
mation fr'om  the  surrounding  parts,  as  in 
wliitlow.  Of  external  causes,  injuries  such 
as  wounds,  bruises,  compomid  fr-actm-es, 
amputation,  and  gimshot  injm-ies,  are  the 
most  fi-equent.  Extreme  degi'ees  of  heat 
and  cold,  such  as  frost-bite  and  burns,  may 
also  give  rise  to  necrosis.  Of  internal  causes, 
the  specific  fevers  are  the  most  definite. 
During  convalescence  fr-om  scarlet  fever, 
measles,  smallpox,  typhoid,  typhus,  and 
rheumatic  fevers,  some  inflammation  in  one 
of  the  long  bones  or  its  periostemn  is  not 
infi'equently  observed.  This  may  end  in  the 
death  of  a  small  portion  of  bone. 

Sj'philis  also  gives  rise  to  necrosis  by  ul- 
ceration and  destruction  of  the  soft  parts 
over  a  bone,  or  by  inflammation  of  the  peri- 
ostemn, as  is  described  imdcr  chi'onic  Peri- 
ostitis, or  by  condensing  Ostitis,  a  disease 
in  wliich  the  Haversian  canals  may  become 
so  nearly  obHterated  as  to  lead  to  obstriic- 
tion  of  the  circulation  in  a  portion  of  the 
shaft.  Mercury  and  phosphorus  have  also 
been  known  to  cause  necrosis,  but  are  now 
more  rarely  the  direct  exciting  causes  than 
they  wore  in  former  times.  Other  con- 
stitutional states  there  may  be,  which  pre- 
dispose to  inflammation  of  bone  and  its 
consequent  death;  but  little  more  can  be 
said,  except  that  feeble,  ill-nom-ished  chil- 
dren of  the  strumous  tj'pe  are  more  prone 
to  it  than  tlio  healthy  and  robust. 

Pafholofji/.  —  The  inllammatory  con- 
ditions of  bono,  winch  may  arise  from  any 
of  the  above  causes  and  produce  necrosis, 
i  have  been  described  under  Ostitis,  Perios- 
titis, and  Osteomyelitis,  and  need  not 
be  repeated  here.  A  portion  of  bono  being 
dead,  either  as  a  direct  consequence  of  in- 
I  flammalion,  or,  as  in  a  compound  fracture, 
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from  its  exposure  and  separation  from  the 
periosteum  and  surroimding  parts,  we  have 
now  to  consider  how  the  dead  is  separated 
from  the  living  bone  and  removed  from  the 
body.  The  process  is  accomphshed  by  in- 
flammation and  suppuration,  if  this  con- 
dition be  not  already  present  as  the  exciting 
cause  of  the  necrosis.  The  hving  bone  and 
periosteimi  siu-roimding  the  dead  become 
inflamed.  That  part  of  the  inflamed  area 
which  is  in  immediate  contact  with  the 
dead  breaks  down  into  pus,  whilst  the  peri- 
pheral or  outlyiagpartis  forming  new  bone. 
The  various  stages  of  the  process  will  be 
found  described  under  rarefying  Ostitis. 

As  the  Haversian  canals  dilate  and  in- 
flammatory exudation  is  poui-ed  out  into 
the  tissue  surrounding  the  vessels,  new 
capillary  loops  are  formed  and  become 
covered  with  leucocytes.  This  inflamma- 
tory new-formation  is  converted  into 
granulation-tissue,  which,  eventually  pro- 
ducing fluid  pus,  forms  a  line  of  ulceration 
separating  the  dead  from  the  hving  bone. 
In  the  peripheral  parts,  especially  in  the 
periosteum  covering  the  dead  bone,  the 
inflammatory  new-formation,  instead  of 
becoming  granulation-tissiie,  develops  into 
new  bone  invaginating  the  old.  This  new 
bone  forms  a  more  or  less  complete  casing, 
leavuig  an  aperture  here  and  there  for  the 
escape  of  pus.  These  openings  are  called 
'  cloacae,'  and  the  dead  bone  locked  up 
within  the  new  ensheathing  bone,  when 
loosened  fr-om  its  surroimding  parts,  is 
called  a  '  sequestrum.' 

On  the  superficial  aspect  of  the  tibia,  if 
the  periosteum  has  been  destroyed,  this 
invaginating  sheath  may  be  absent,  and  the 
dead  bone  is  not  encased  as  above  described. 
ExfoUation,  which  is  the  term  used  to  ex- 
press this  process  of  removal  without  in- 
vagination, occurs  also  not  infrequently 
in  the  skull.  It  is,  however,  only  in  the 
superficial  or  peripheral  necroses  that  such 
exfohation  can  occur.  Eeproduction  of  bone 
after  the  removal  of  the  sequestrum  is 
generally  fairly  perfect.  The  periosteiun 
being  the  principal  agent  in  the  formation 
of  this  new  bone,  we  find  that  in  the  cases 
of  exfoliation,  especially  of  the  tibia  and 
skuU  in  which  the  periosteum  has  been 
completely  destroyed,  the  gap  is  generally 
fiUed  up  by  granulations  which  organize 
into  a  firm  fibroid  tissue.  In  the  deeper 
parts  of  tliis  new  cicatricial  tissue  some 
bone  is  reformed,  but  to  a  great  extent  a 
groove  in  the  bone  remains,  which  is  filled 
as  above  described.  This  is  especially  so 
in  the  case  of  the  skuU.  In  cases  of  total  ne- 
crosis, where  there  is  a  perfect  invaginating 


sljeath,  the  reproduction  of  bone  is  almost 
perfect,  even  when  the  necrosis  has  in- 
V(51ved  the  whole  shaft  from  epiphysis  to 
epiphysis,  provided  the  epiphysis  itself  and 
its  cartilage  are  intact.  In  cases  where  the 
epiphysis  is  involved  and  partially  or  com- 
pletely destroyed,  the  reproduction  is  more 
or  less  imperfect. 

The  symptoms,  at  first,  are  generally 
those  of  one  of  the  antecedent  inflamma- 
tions of  bone,  and  presumably  the  abscess 
that  has  formed  has  been  opened,  or  has 
been  discharged  without  the  surgeon's  as- 
sistance, before  coming  under  observation. 
He  has  now  to  consider  the  best  means  for 
detecting  the  presence  of  dead  bone  beneath, 
its  probable  size  and  character,  and  the 
possibility  of  its  being  loose  and  fit  for 
removal. 

Firstly,  with  regard  to  the  actual  pre- 
sence of  dead  bone  ;  the  history  of  an  attack 
having  the  characters  of  one  of  the  inflam- 
mations of  bone  would  point  in  this  direc- 
tion. One  or  more  sinuses  having  button- 
like, pouting  granulations,  with  considerable 
enlargement  of  the  bone  beneath,  would 
increase  the  probability ;  and  the  introduc- 
tion of  a  probe,  which  strikes  with  a  clear 
ringing  sound  upon  the  hard  non- vascular 
sequestrum,  will  confirm  the  opinion  afready 
formed. 

Secondly,  as  to  its  size  and  character  ; 
a  small  and  superficial  necrosis  will  be 
attended  vsrith  a  small  amount  of  discharge, 
and  very  little  enlargement  of  the  bone 
affected ;  there  may  be  few  openings  close 
together,  or  possibly  only  one  sinus  may  be 
present.  Moreover,  it  can  be  seen  and  felt 
quite  close  to  the  surface.  In  the  case  of  a 
large  extent  of  both  surface  and  thickness, 
as  in  total  necrosis,  there  vsoU  be  a  very 
copious  discharge,  a  large  development  of 
new  bone,  and  several  sinuses  at  consider- 
able intervals  from  one  another;  and,  on 
examination,  the  probe  will  pass  through 
new  bone  for  some  distance  before  it  strikes 
upon  the  sequestnun. 

Lastly,  its  fitness  for  removal  will  de- 
pend on  whether  it  has  become  loose.  The 
length  of  time  that  has  elapsed,  since  sup- 
pm-ation  was  first  fully  established,  wiU  be 
the  first  point  for  consideration.  In  the 
very  young,  necrosed  bone  is  much  more 
quickly  separated  fi'om  the  living  than  in 
the  young  adult.  The  rapidity  diminishes 
with  age  tiU  the  full  adult  period  is  reached. 
In  the  old,  the  process  of  separation  is 
oftentimes  very  slow,  on  account  probably 
of  the  feeble  circulation.  The  superficial 
necroses  are  more  quickly  separated  than 
the  central  and  total  necroses.    The  total 
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necrosis  of  acute  dififase  periostitis  is  an  ex- 
ception to  this  rule  ;  if  the  whole  shaft  up 
to  the  epiphysial  line  has  died,  it  wiU  be  very 
quickly  loosened  fi'om  its  connections.  The 
periosteum  has  already  been  stripped  fi'om 
the  bone,  and' the  cartilaginous  epiphysial 
line  is  easily  disconnected  from  the  shaft. 
The  rapidity  with  which  a  necrosed  portion 
of  bone  wiU  separate,  depends  also  on  the 
particular  bone  affected.  Those  of  the  upper 
extremity  are  more  rapidly  loosened  than 
those  of  the  lower,  probably  on  account 
of  their  greater  vascularity.  In  the  young 
adult,  two  to  three  months  will  probably 
be  about  the  average  length  of  time  for 
the  bone  to  become  loose  in  the  lower  ex- 
tremities, whilst  in  the  upper,  the  average 
would  be  about  six  weeks  to  two  months. 
When  thoroughly  loose,  the  probe  on  strik- 
ing the  dead  bone  often  produces  a  hollow 
note.  Two  probes  may  also  be  introduced 
into  two  different  sinuses,  and  by  alternate 
pressure  a  movement  of  the  sequestrum 
may  be  effected ;  or,  in  case  of  exfoHa- 
tion,  a  director  may  often  be  introduced 
beneath  the  edge  of  the  sequestrum,  which 
is  then  tilted  up  and  felt  or  seen  to 
move. 

The  prognosis  must  necessarily  vary 
very  greatly  according  to  the  extent  of  the 
necrosis,  the  bone  that  is  affected,  the 
proximity  of  the  disease  to  a  joint,  and  the 
constitution  of  the  patient.  We  have  also 
to  bear  in  mind  that,  in  old  and  long  stand- 
ing cases,  amyloid  disease  of  the  viscera  is 
Hable  to  ensue,  as  it  does  in  caries. 

Treatment.  —  Free  incision  for  the 
evacuation  of  pus  is  the  first  and  most  im- 
portant consideration.  Dependent  openings 
should  be  made  wherever  it  seems  likely 
that  pus  would  have  a  tendency  to  gravi- 
tate. Absolute  rest  should  be  obtained 
either  by  a  splint  or  pillow.  Antiseptics 
should  be  so  far  carried  out  as  to  prevent 
decomposition  and  putrefaction  of  the  dis- 
charge, but,  in  the  writer's  opinion,  it  is 
not  necessary  to  employ  the  rigid  Listerian 
method  throughout  the  prolonged  treat- 
ment of  such  cases  as  these.  When  the 
abscess  is  first  opened,  especially  in  chronic 
cases  (e.g.  syphilitic),  it  may  be  wise  to 
do  so  in  the  hope  that  necrosis  may  not 
ensue.  In  acute  diffuse  periostitis  it  will 
be  found,  however,  a  vain  hope.  Putrefac- 
tive bacteria  are  already  present  in  the  pus 
before  it  is  evacuated,  and  necrosis  to  a 
gi'eater  or  lesser  extent  invariably  ensues. 
The  exceptions  to  this  rule  are  so  rare  as 
to  be  beyond  the  scope  of  this  article.  Such 
material  as  the  salicylic,  iodoform,  or  wood 
wool,  firmly  applied  with  a  bandage  and 


changed  once  a  day,  is  generally  sufficient. 
It  absorbs  the  discharge  and  prevents  it 
from  decomposing.  This  also  enables  the 
surgeon  to  see,  at  the  earhest  possible  mo- 
ment, when  a  still  more  effective  opening 
may  be  made  for  the  evacuation  of  pus. 

When  the  time  comes  for  the  removal 
of  sequestra,  to  which  allusion  has  afready 
been  made,  ether  will  have  to  be  adminis- 
tered and  possibly  a  tedious  operation 
undertaken.  In  most  cases  Esmarch's  band- 
age will  be  foimd  of  great  assistance, 
enabling  the  operator  to  see  clearly  when 
he  has  removed  all  the  dead  bone.  The 
cloacae  bemg  enlarged  or  thi'own  into  one 
another  by  the  chisel,  gouge,  or  one  of  the 
various  forms  of  ctitting  bone-forceps,  the 
sequestrmn  is  seized  by  a  pair  of  large 
necrosis-forceps  and  extracted.  If  there  is 
any  difficulty,  such  as  may  arise  fr'om  both 
ends  of  the  sequestrmn  being  still  under 
cover  of  its  ensheathing  bone,  it  may  be 
divided  into  two  parts  and  then  easily  re- 
moved. Of  coTU'se,  a  small  sequestrum  can 
often  be  removed  with  only  a  shght  enlarge- 
ment of  the  sinus,  and  the  appUcation  of  a 
small  pair  of  dressing-forceps  or  a  director. 
In  the  case  of  an  exfohation  there  is  stiU 
less  trouble,  as  it  only  requires  lifting  from 
its  bed. 

As  regards  general  treatment,  the  patient 
may  require  considerable  care  and  atten- 
tion, especially  in  the  case  of  acute  diffuse 
periostitis,  to  keep  his  powers  in  a  fit  con- 
dition to  cope  with  a  prolonged  and  exhaust- 
ing disease.  Good,  wholesome  nourish- 
ment should  be  frequently  given,  wine  or 
brandy  being  added  according  to  the  par- 
ticidar  case  in  hand.  The  more  a  patient 
can  take  and  assimilate,  the  better  chance 
he  seems  to  have  of  livmg  through  such 
an  illness  as  that  produced  by  a  severe 
necrosis.  H.  H.  Glutton. 

NEEDLES.  —  The  suture-needles  in 
common  use  are  either  straight,  'semi- 
curved  ' — i.e.  curved  towards  the  point — or 
full-curved,  i.e.  curved  along  their  entire 
length.  The  straight  needles  are  the  easiest 
to  introduce,  and  are  the  best  for  stitching 
together  large  siurfaces,  such  as  amputation- 
flaps  ;  the  curved  needles  are  not  so  easy 
to  use,  but  are  very  serviceable  in  regions 
which  are  depressed  below  the  surrounding 
parts,  such  as  the  angles  of  the  eye,  or  in 
cavities,  such  as  the  vagina.  The  '  full- 
cm-ved '  needles  should  be  hold  between  the 
forefinger  and  thumb,  and  introduced  by  a 
movement  of  supination ;  a  needle-holder 
is  a  great  assistance  when  very  small 
curved  needles  are  employed.   For  carrjdng 
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silk,  catgut,  or  horsehair,  an  eye  like  that 
of  an  ordinary  sewing-needle  answers  very 
well ;  but  it  does  not  do  for  wire,  as  the 
loop  of  the  latter  is  too  bulky,  and  is 
liable  to  slip  from  its  place  and  check  the 
passage  of  the  needle.  To  meet  this  diffi- 
culty several  special  needles  have  been  in- 
vented. In  one  the  wire  is  screwed  into  a 
female  screw  at  the  end  of  the  needle ;  in 
Lister's  needle  the  eye  is  placed  laterally, 
and  is  deeply  grooved  so  as  to  carry  the 
wire.  Price's  needle  has  two  eyes,  placed 
one  in  front  of  the  other,  and  is  deeply 
grooved :  to  thread  it,  pass  the  wire  from 
before  backwards  through  the  posterior  eye, 
next  in  the  opposite  dhection  through  the 
anterior  one,  and,  finally,  turn  the  end  of  it 
sharply  backwards  into  the  groove  on  the 
anterior  surface  of  the  needle.  Murray's 
needle  contains  in  the  blunt  end  a  conical 
canal,  the  larger  end  of  which  o^jens  in  a 
groove  on  the  side,  and  the  smaller  at  the 
heel  of  the  needle ;  the  wii'e  is  passed  in  at 
the  heel  of  the  needle,  and  projected  at  the 
side  of  it ;  the  tip  of  the  wfre  is  then 
turned  down  and  pulled  back  till  it  is 
jammed  m  the  conical  canal.  Ward-Cousins 
has  introduced,  or  re-introduced,  a  needle 
and  wire  all  in  one  piece. 

Tubular  needles  are  also  used  for  pass- 
ing wire  sutures,  and  Startin  had  them  so 
made  that,  whilst  capable  of  being  used 
separately,  the  two  together  form  part  of 
an  ellipse,  and  when  passed  fr-om  opposite 
sides  of  the  wound  one  fits  into  the  other ; 
a  complete  tube  is  thus  formed,  through 
which  the  wfre  may  be  passed,  so  that,  on 
removal  of  the  needles,  the  wne  will  re- 
main in  situ.  The  tubular  needle  is  very 
useful  for  passing  wire  sutures  in  the 
operations  for  cleft-palate  and  vesico-va- 
ginal  fistula.  For  the  former  operation  T. 
Smith  has  invented  an  instrument,  which 
consists  of  a  tubular  needle  at  the  extremity 
of  a  long  handle,  to  which  a  reel  is  attached 
to  hold  the  wire,  and  a  wheel  to  project  it 
thi-ough  the  tubular  needle.  A  very  similar 
instrument  was  described  by  P.  C.  Price  in 
1860.  Spencer  Wells  has  devised  a  needle 
with  an  '  opening  eye,'  so  that  a  loop  of 
thread  maybe  removed  from  it  without  being 
cut ;  it  is  of  special  value  where  the  quilled 
8utm-e  is  used.  Spencer  Wells  has  also 
devised  a  needle  with  a  notch  near  the 
point,  for  use  in  operating  for  vesico-vaginal 
fistula ;  the  suture  is  passed  through  one 
side  of  the  fistiUa  with  a  najvus-necdle,  and 
the  notched  needle  passed  tlu-ough  the 
other  side ;  the  loop  of  the  suture  is  then 
caught  by  the  notch,  and,  as  the  needles  are 
withdrawn,  the  suture  is  left  in  position. 


The  name,  '  nsevus  needle,'  is  apphed  to 
a  sharp-pointed  needle  on  a  handle,  which 
has  the  eye  near  the  point ;  and  '  aneurism 
needle '  to  one  which  differs  from  the  last- 
named  in  being  more  cui-ved  and  blunt- 
pointed. 

Hagedorn's  Needles  are  flattened  later- 
ally, and  are  of  equal  width  and  thickness 
from  the  eye  to  the  point.  They  have 
a  cutting  edge,  which  resembles  a  Beer's 
cataract-knife,  on  the  convex  border  of  the 
needle  near  the  point.  The  eye  is  placed 
laterally,  as  in  Lister's  needle  for  wire 
sutures,  but  it  is  not  grooved.  The  ad- 
vantages of  these  needles  will  be  evident,  if 
the  wounds  they  make  be  compared  with 
those  made  by  the  curved  needles  in 
common  use.  The  latter,  being  flattened 
transversely  to  the  curve,  malie  an  incision 
parallel  with  the  dhection  of  the  wound,  so 
that  when  the  sutm'e  is  tied  the  incision 
made  by  the  needle  is  pulled  into  a  tri- 
angular wound,  which  does  not  always  heal 
by  first  intention.  Hagedorn's  needle  makes 
an  incision  at  right  angles  to  the  direction 
of  the  woimd,  and  consequently  in  the  line 
of  traction  of  the  sutm-e,  so  that  the  latter 
wUl  rather  tend  to  approximate  its  edges, 
and  so  interfere  as  httle  as  possible  with 
primary  union  of  the  needle-pimcture.  '  The 
greater  strength  of  the  needle  wliich  results 
from  its  being  curved  on  the  edge  instead 
of  on  the  flat,  prevents  its  being  bent  out  of 
the  desired  com-se  when  it  penetrates  in- 
durated tissues,  and  the  direction  of  the 
wound  which  it  makes  involves  less  damage 
to  nerves  and  tendons  in  sutm'ing  opera- 
tions. 

Hagedorn's  needle  for  suturing  intes- 
tines has  a  rounded  point  instead  of  the 
cutting  edge  described  above. 

BiLTON  Pollard. 

NEPHRALGIA,  or  pain  in  the  kidney, 
may  be  produced  by  a  variety  of  causes, 
and  it  appears  likely  that  the  list  of  these 
will,  as  the  result  of  fm-ther  study,  be  ex- 
tended far  beyond  its  present  limits. 

The  most  common  cause  of  nephralgia 
is  the  presence  of  calculus  in  some  part  of 
the  kidney.  We  are  not  yet  in  possession 
of  sufficient  facts  to  enable  us  to  indicate 
exactly  the  sitiiation  of  the  stone,  nor  are 
we  able  from  the  character  of  the  pain  alone 
to  estimate  its  size.  It  may  be  said  gene- 
rally, however,  that  where  the  nephralgia  is 
paroxysmal,  the  stone  is  more  likely  to  be 
in  the  pelvis  of  the  organ  and  more  or  less 
movable,  and  vice  versa.  The  pain  is 
usually  dull  and  acliing,  and  referred  to  the 
situation  of  the  kidney;  but  it  may  be 
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sharp  and  spasmodic,  and  radiate  down  the 
side  into  the  testicles,  or  to  the  tip  of  the 
penis.  It  is  increased  as  a  rule  hy  pressure 
over  the  kidney,  and  usually  also  on  move- 
ment of  the  body,  and  is  sometimes  severe 
enough  to  produce  nausea,  or  even  vomit- 
ing. This  is  especially  likely  to  take  place 
where  a  stone  is  lodged  in  the  commence- 
ment of  the  m-eter,  and  is  being  forced  into 
the  latter,  giving  rise  to  bleeding  and,  pro- 
bably, plugging  by  clot.  The  whole  assem- 
blage of  symptoms  associated  with  the 
passage  of  a  stone  or  clot  into  the  ureter 
is  known  as  Renal  Colic. 

Nephi-algia  is  also  produced  by  new 
gi'owths  in  the  kidney,  but,  probably,  not 
usually  until  they  have  either  commenced 
to  cause  distension  of  the  pelvis,  blocking 
of  the  ureter  by  gi'owth  or  blood-clot,  or 
change  of  place  of  the  kidney  itself  with 
more  or  less  drag  on  the  pedicle.  This 
change  of  place  must  always  occur  where 
the  organ  is  much  enlarged  from  any  cause ; 
the  increase  of  size  finds  no  room  above  on 
account  of  the  diaphragm,  and  can  only 
take  place  downwards  and  inwards.  Gravity 
also  plays  a  part  here,  and  it  also  appears 
not  improbable  that  the  muscular  action  of 
the  ureter,  under  irritation,  may  actually 
drag  somewhat  upon  the  mass.  Nephralgia 
is  also  produced  by  tubercular  disease  of 
the  kidney,  and  in  at  least  three  ways — (a) 
by  ulceration,  (b)  by  the  production  of 
blood-clots  and  consequent  block  of  the 
ureter,  and  (c)  by  impaction  of  tubercular 
shreds  in  the  latter.  Of  course,  blood-clot 
due  to  injm-y  of  the  kidney  from  any  cause 
will  also  produce  renal  pain,  either  con- 
tinuous or  paroxysmal.  Again,  shrinking 
of  the  whole  organ  after  interstitial  ne- 
phritis may  produce  a  neitralgic  condition, 
and  cystic  dilatation  has  been  known  to 
produce  the  same  thing.  Cases  are  on 
record  where,  on  exposure  and  removal 
of  a  kidney  on  account  of  severe  pain 
and  the  suspicion  of  stone,  nothing  has 
been  found  but  a  small  shrunken  organ. 
Shght  pyelitis,  too,  may  cause  pain,  either 
as  the  result  of  the  inflammation  alone, 
or  by  producing  more  or  less  blocking  of  the 
ureter  by  a  swollen  mucous  membrane. 
Then  again,  nephralgia  often  accompanies 
a  movable  kidney,  and  probably  is  due  hero 
to  the  dragging  on  the  nerves  of  the  pedicle, 
produced  by  the  change  of  position  of  the 
organ.  Finally,  there  are  cases  in  which 
patients  have  suffered  severe  pain  for  years 
m  the  kidney  and  yet,  after  death,  nothing 
has  been  found  in  the  organ  to  account  for 
it,  the  cause  remaining  as  obscure  as  in  the 
case  of  many  other  neuralgias. 


The  treatment  of  nephralgia  will,  of 
course,  vary  very  much  in  different  cases, 
since  it  is  but  a  symptom  of  a  variety  of  dif- 
ferent conditions.  "Where,  for  reasons  given 
in  discussing  the  various  objectively  morbid 
conditions  of  the  kidney,  no  local  treat- 
ment of  the  organ  is  possible,  we  shall  best 
deal  with  the  nephralgia  by  enjoining  per- 
fect rest  in  the  recumbent  position.  Next 
to  this,  warm  applications  to  the  flank  will 
be  most  suitable.  After  these  measures 
have  failed,  we  have  little  left  but  the  usual 
anodynes.  A.  B.  Barker. 

NEPHRECTOMY,  or  the  removal  of 
the  whole  kidney,  is  a  measure  unknown  as 
a  formal  operation  until  the  last  few  years. 
Any  detailed  history  of  the  operation  would 
be  out  of  place  here,  and  it  need  only  be 
said  that  it  was  first  performed  on  the 
human  subject,  as  a  definitely  planned 
procedure,  by  Gr.  Simon  of  Heidelberg 
on  August  2,  1869,  he  having  previously 
shown  by  experiments  on  dogs  that  it  was 
feasible  and  physiologically  safe.  Before 
Simon's  case  the  kidney  had  been  removed, 
on  a  mistaken  diagnosis,  twice  completely 
in  America,  and  once  incompletely  in  Ger- 
many ;  but  the  first  impetus  to  the  study 
of  the  whole  question  of  nephrectomy,  as  a 
definite  surgical  procedure,  dates  from  the 
pubhcation  of  Simon's  successful  case  and 
of  his  numerous  experiments,  in  1871.  In 
this  country  the  operation  was  first  done  by 
Dr.  Meadows  in  1871,  under  the  impres- 
sion that  the  tumour  dealt  with  was  an 
ovarian  cyst ;  then  by  Mr.  Dmrham,  rather 
as  an  exploratory  measure  for  a  painful 
tumour  of  the  flanli.  The  first  British 
surgeon  to  perform  nephrectomy  designedly 
appears  to  have  been  Mr.  Jessop  of  Leeds, 
whose  patient,  a  child  of  two  and  a  half 
years  of  age,  from  whom  he  removed  the 
kidney  for  encephaloid  disease  in  January, 
1877,  recovered  and  Uved  several  months 
afterwards.  Within  the  last  few  years,  the 
kidney  has  been  frequently  excised  for 
various  morbid  conditions,  in  England  and 
elsewhere,  and  the  knowledge  of  the  condi- 
tion reqmring  this  treatment,  and  of  the 
details  of  the  operation,  has  increased 
rapidly  vnth  the  pubhcation  of  every  case, 
unsuccessful  as  well  as  successful.  But  in 
spite  of  the  long  array  of  noplirectomies 
now  before  us,  much  difficulty  remains  in 
deciding  as  to  the  choice  of  cases  in  which 
this  procedure  should  be  adopted,  and  the 
exact  method  to  be  followed.  Neplu-ectomy 
has  been  performed  now  for  renal  neo- 
plasms, for  calculus,  for  pyo-  and  hydro- 
nephi-osis,   tubercular    kidney,  injm-y  to 
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and  rupture  of  the  orgaai,  and  for  float- 
ing and  painfiil  kidney,  and  the  reader  is 
referred,  for  the  consideration  of  these 
conditions,  to  the  special  heading  of  each. 
The  question  remaining  for  us  now  is 
the  metliod  of  procediure,  and  here  there 
is  still  much  difi'erence  of  opinion,  which 
must  last  for  a  considerable  time  to  come. 
There  are,  however,  some  general  con- 
clusions which  may  be  considered  as  faiiiy 
established,  and  these  will  be  alluded  to 
when  the  various  methods  have  been  de- 
scribed. 

There  are  three  points  in  the  abdominal 
walls  at  which  the  kidney  may  be  removed 
— (1)  in  the  loin,  at  the  outer  border  of 
the  erector  spiaee  muscle ;  (2)  at  the  outer 
border  of  the  rectus  abdominis  muscle  ;  (3) 
in  the  linea  alba.  The  chief  advantages  of 
the  first  of  these  methods  are  that  the  peri- 
toneal cavity  is  not  opened,  that  no  impor- 
tant structure  is  wounded  in  reaching  the 
Icidney,  and  that  the  wound  can  be  freely 
drained,  from  behind,  without  much  risk 
of  infecting  the  peritoneum.  The  maia  ad- 
vantages in  opening  the  abdomen  at  the 
outer  border  of  the  rectus  (Langenbuch's 
incision)  ai-e,  first,  that  the  kidney  and  its 
pedicle  are  here  most  easily  reached,  and 
this  not  through  the'  anterior  layer  of  the 
meso-colon,  which  contains  large  veins, 
but  thi'ough  the  posterior  or  external  layer, 
which  has  very  few  vessels ;  secondly,  the 
operation  wound  in  the  perinephral  tissues 
can  be  made  practically  extra-peiitoneal,  by 
stitching  the  outer  layer  of  the  meso-colon 
to  the  anterior  hp  of  the  incision  ia  the 
abdominal  waU  early  in  the  operation,  and 
so  shutting  off  the  general  cavity  of  the 
abdomen  fi-om  that  left  behind  by  the  re- 
moval of  kidney,  which  can  now  be  freely 
drained.  The  strongest  reasons  for  choosing 
the  third  method  of  removal — i.e.  by  me- 
dian abdominal  section — are  foimd  in  the 
fact  that  fi"eer  access  is  thus  gained,  not  only 
for  the  removal  of  larger  renal  tumours 
and  hgature  of  their  pedicles,  but  also  that 
the  state  of  the  opposite  kidney  can  by  this 
means  be  ascertained,  by  passing  the  hand 
across  the  abdomen,  and  actually  feeling 
the  organ  with  the  fingers.  It  is  necessary, 
however,  to  mention  that  though  the  hand 
may  reach  the  kidney  opposite  to  the  one 
it  is  proposed  to  excise,  its  soundness  or  the 
reverse  cannot  be  ascertained  by  mere'  pal- 
pation. Great  enlargement,  or,  on  the  other 
hand,  great  reduction,  in  size  or  complete 
absence  might  be  detected ;  but  the  organ 
might  be  tubercular,  or  fibroid,  or  contain  a 
moderate-sized  calculus,  and  yet  the  hand 
be  unable  to  detect  the  condition.  This 


plea  for  the  median  incision  cannot,  there- 
fore, be  allowed  to  have  much  weight. 

The  chief  objections  raised  to  the  first 
or  lumbar  method  are,  that  the  organ  is 
more  difiQcult  to  reach  from  behind,  espe- 
cially its  pedicle ;  also,  that  the  space  be- 
tween the  last  rib  and  the  iliac  crest  is  too 
limited  for  the  removal  of  large  tumoin-s  ; 
finally,  that  the  condition  of  the  opposite 
kidney  cannot  be  ascertained  by  direct  ex- 
amination. The  drawbacks  to  the  second 
or  lateral  incision  are  that  the  peritoneal 
cavity  is  opened,  and  also  that  if  the  tumour 
cannot  be  removed  without  the  escape  of 
some  of  its  contents,  it  is  not  so  easy  to 
drain,  without  contamination  of  the  peri- 
tonemn,  as  in  the  first  method.  Also,  that 
if  there  be  any  oozing  of  blooi,  it  is  likely 
to  find  its  way  into  the  cavity  of  the  ab- 
domen, both  diu'iag  and  after  the  opera- 
tion. The  liabUity  to  hernia  at  the  seat  of 
iucision  appears  to  be  greater  here  than  at 
the  more  posterior  wound.  The  same  reason 
may  be  m'ged  more  strongly  against  the 
median  method,  where  the  difficulty  of 
keeping  the  peritoneal  cavity  clean  is  stUl 
greater  under  all  conditions.  Besides  this 
the  intestines  may  be  much  in  the  way, 
and  give  rise  to  great  trouble  by  protruding 
fr'om  the  wound.  Fin'ther,  the  anterior 
layer  of  the  meso-colon  must  be  divided  to 
reach  the  kidney,  and  here  there  is  much 
risk  of  bleeding,  from  the  large  size  of  the 
veins  running  through  it. 

A  careful  review  of  aU  the  arguments, 
for  and  against  these  several  procedures, 
and  their  results,  justifies  the  conclusion 
that  each  has  its  proper  place  in  surgery, 
and  that  it  remains  for  future  experience  to 
determine  the  exact  conditions  under  which 
each  should  be  adopted.  For  the  present, 
it  may  be  said  generally  that,  for  the  larger 
soUd  and  non-inflammatory  tiunours  (if 
these  are  to  be  operated  on  at  all),  abdo- 
minal section  is  to  be  preferred ;  while,  for 
the  fluid  tumoui-s  of  the  kidney  and  in- 
flammatory conditions,  one  of  the  liunbar 
incisions  is  best  suited. 

Something  remains  now  to  be  said  as  to 
the  details  of  each  method  of  performing 
nephrectomy.  Ffrst  of  all,  in  every  case 
the  strictest  antiseptic  precautions  shoidd 
be  observed  from  beginning  to  end.  The 
lumbar  incision  is  the  same  as  that  in 
Nephrotomy,  imtU  the  surface  of  the  kid- 
ney is  reached.  The  subsequent  steps 
of  the  operation  are  determined  by  the 
condition  of  the  organ.  If  its  surface  be 
quite  unaS'ected  by  present  or  bygone  in- 
flammation, it  is  easily  and  rapidly  sepa- 
rated by  the  finger  from  the  sun-ounding 
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ffat  until  the  pedicle  is  reached.  This  is 
(true,  whether  we  ai-e  dealing  with  a  healthy 
1  kidney,  or  one  in  which  there  is  a  stone, 
.or  a  new  growth,  or  a  collection  of  cysts 

■  the  result  of  obstruction.  But,  if  the  organ 
]  have  become  adherent  by  inflammation  to 
I  the  perinephral  fat,  itself  condensed  and 
:  shrunken  so  that  it  forms  one  firm  tough 
I  investment  intimately  united  vsdth  the 
1  capsule,  it  is  best  to  enucleate  the  kidney 

out  of  the  latter,  leaving  it  behind  with  the 
I  condensed  fat.  Indeed,  it  is  not  possible 
I  to  do  otherwise  in  many  cases,  for  the 
I  material  surrounding  the  kidney  is  so  tough 
:  that  it  can  hardly  be  torn  with  the  finger, 

•  and  so  vascular  that,  if  at  aU  roughly  dealt 

•  with,  it  bleeds  so  fireely  as  seriously  to  en- 
danger the  patient's  life.    This  process  of 

'  enucleation  is  rarely  a  difiicult  one,  if  the 
surface  of  the  kidney  is  closely  followed,  no 

■  matter  what  the  amount  of  condensation 
.  of  the  tissues  around  may  be ;  but  if  this 
:  guide  is  lost,  and  the  finger  is  carried  into 

5ie  surrounding  tissues,  the  difficulties  are 
enormously  enhanced.  These  general  rules 
will  be  foimd  serviceable  for  this  part  of  the 
operation,  but  beyond  them  each  case  must 
be  treated  on  its  own  merits. 

Having  reached  the  pedicle,  the  vessels 
are  ligatured  in  two  bundles  with  stout 
carbohsed  silk,  passed  through  the  middle 
of  the  mass  and  tied  over  each  half  in 
succession,  and  then  round  both  together. 
The  ureter  may  be  either  simxjly  divided  or 
tied  with  the  vessels,  or  by  itself  later,  and 
may  either  be  left  ia  the  woimd  or,  per- 
haps better,  be  drawn  to  the  surface  and 
secured  there  in  the  angle  of  the  skin  in- 
cision, so  that  no  regurgitation  may  take 
place  into  the  wound.  This  might  be  a 
Berious  matter  if  the  ureter  were  dilated  and 
full  of  foul  wnne  or  pus,  which,  escaping 
into  the  wound,  would  render  it  septic. 

After  this,  the  organ  may  be  removed 
by  a  few  snips  of  a  scissors  as  near  the 
kidney  as  possible,  or  even  leaving  a  Httle 
of  its  tissue  if  sound.  This  tissue  wiU 
soon  cease  to  secrete  and  become  fibrous, 
when  the  renal  vessels  are  once  tied.  The 
ligatures,  in  some  cases,  have  to  be  apphed 
while  the  kidney  is  m  situ ;  in  others,  the 
organ  can  be  lifted  out  of  the  woimd  before- 
hsmd.  But,  in  whatever  way  the  act  is  per- 
formed, every  care  should  be  taken  to  avoid 
dragging  upon  the  pedicle,  whether  in.pass- 
ing  the  aneurism  needle  through  it,  or  later 
in  manipulating  the  organ,  every  such  strain 
adding  materially  to  the  shock  of  the  opera- 
tion. The  writer  has  endeavoured  to  ascer- 
tain the  effect  upon  the  circulation  of  liga- 
ture of  the  pedicle  in  several  cases  in  which 
VOL.  n. 


he  has  performed  nephrectomy,  by  having 
the  pulse  carefuUy  watched  throughout,  and 
in  the  last  case  by  having  a  sphygmographic 
tracing  of  the  pulse  made  while  the  opera- 
tion was  proceeding.  He  has  found  that 
the  pulse  is  not  very  much  affected  to  the 
touch,  but  the  tracing  showed  some  irregu- 
larity during  the  process  of  manipulation  of 
the  organ,  followed  by  increased  arterial 
tension  when  the  pedicle  was  hgatured. 
These  observations,  however,  vnll  require 
to  be  repeated  frequently  before  we  shall 
be  able  to  pronounce  positively  upon  this 
point.  The  ligatures  should  be  cut  short  in 
aseptic  cases,  but,  where  there  is  suppura- 
tion, it  is  better  to  leave  them  long  and  carry 
them  out  of  the  parietal  incision,  and  wait 
for  their  coming  away  in  the  usual  manner. 
This  they  will  not  do  in  a  perfectly  aseptic 
wound,  but  become  encapsuled,  giving  no 
further  trouble.  As  to  the  relative  merits 
of  catgut  and  silk,  this  is  not  the  place  to 
discuss  them.  It  may  be  remarked,  how- 
ever, that  most  surgeons  prefer  silk  for 
this  part  of  the  operation. 

After  division  of  the  pedicle,  it  only 
remains  to  insert  a  drainage-tube  (which 
should  be  large  and  long),  and  to  close 
the  external  wound  with  a  few  wire  or  silk 
sutures,  aU  blood-clots  having  first  been 
removed  from  the  perinephral  space.  An 
antiseptic  dressing  is  then  appUed  over  all. 
It  is  weir  in  these  operations  to  remember 
the  occasional  presence  of  aberrant  renal 
arteries,  entering  as  they  may  any  point 
of  the  concave  surface  of  the  kidney.  They 
may  be  met  with  at  any  stage  of  the  opera- 
tion, and,  if  great  care  is  not  observed,  may 
be  torn  across,  and  should  always  be  looked 
for  and  secured  as  early  as  possible. 

Nephrectomy  by  lateral  abdominal  sec- 
tion (Langenbuch's)  is  thus  performed: — 
The  patient  lying  upon  the  back,  an  incision 
about  four  inches  long  is  made  at  the  outer 
border  of  the  rectus  mtiscle  through  the 
tendinous  tissue  of  the  linea  semilimaris. 
Any  sHght  bleeding  having  been  stopped, 
the  peritoneum  is  opened,  some  part  of 
the  colon  presenting  most  probably  in  the 
wound.  This  is  gently  pushed  inwards,  on 
which  the  external  or  posterior  layer  of  the 
meso-colon  is  exposed.  In  this  there  are 
no  vessels  of  importance,  and  the  incision 
through  the  peritoneal  layer  may  be  made 
in  almost  any  direction  suitable  for  the  re- 
moval of  the  kidney,  but  a  vertical  line  is 
to  be  preferred.  If  the  tumour  to  be  removed 
contain  fluid,  whether  urine,  pus,  or  blood, 
it  may  now  be  wise  to  unite  the  anterior 
lips  of  both  peritoneal  wounds— that  of  the 
abdominal  wall  and  that  of  the  meso-colon 
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— closely  together  by  catgut  sutures,  so  as 
to  shut  o£f  the  general  cavity  of  the  abdomen 
from  the  perinephral  space  about  to  be  freely 
intruded  upon.  By  this  measure,  if  the  fluid 
in  the  tumour  should  burst  its  covering,  it 
is  prevented  from  contaminating  the  whole 
abdomen,  and  can  &ow  freely  out  of  the 
parietal  wound.  If  this  is  done,  moreover, 
a  drainage-tube  may  be  inserted  through 
the  front  abdominal  woimd  into  the  post- 
peritoneal  space,  after  removal  of  the  kid- 
ney. In  other  respects  the  rest  of  the 
operation  is  performed  exactly  as  that  in 
the  median  line  described  below.  Access  to 
the  kidney  and  pedicle  is  much  easier  in 
this  lateral  operation  than  in  either  of  the 
others ;  but  an  examination  of  the  opj)Osite 
kidney  is  not  so  easy  as  with  a  median 
incision. 

In  nephrectomy  by  median  abdominal 
section,  the  steps  of  the  operation  up  to  the 
actual  enucleation  of  the  organ  are  almost 
the  same,  generally,  as  in  Ovariotomy.  The 
division  of  the  abdominal  muscles  and 
peritoneum,  and  the  precautions  to  be  ob- 
served throughout  as  to  bleeding,  treatment 
of  the  intestines,  &c.,  are  alike  in  both 
procedures.  But  when  the  bowels  have 
been  drawn  aside  and  the  anterior  layer 
of  the  meso-colon  has  been  reached,  the 
special  difificulties  of  the  nephrectomy  com- 
mence. First  of  all,  a  transverse  incision 
is  made  in  the  anterior  layer  of  the  meso- 
colon, great  care  being  taken  to  avoid 
wounding  the  large  veins,  which  run 
usually  transversely  across  the  diseased 
organ.  If  necessary,  these  should  be  se- 
ciuredby  double  hgatm'es  and  divided,  which 
is  better  than  running  any  risk  of  their  being 
torn  in  enlarging  the  opening  or  getting  out 
the  kidney.  Then,  the  organ  is  separated 
from  its  surroundings  by  the  finger  swept 
either  outside  or  inside  the  capsule,  accord- 
ing to  the  amount  of  destruction  of  fat  by 
inflammatory  sclerosis,  or  the  absence  of 
this  process  {see  above).  Sometimes  this 
process  of  enucleation  is  very  easy,  and 
accompanied  by  but  little  bleeding,  as  in 
the  case  of  renal  new-growths  of  moderate 
size ;  sometimes  it  is  extremely  difScult, 
especially  where  inflammation  has  existed 
for  a  long  time  in  the  kidney.  When  the 
pedicle  has  been  reached,  the  organ  can  be 
lifted  out  of  the  abdominal  wound  and  the 
vessels  and  ureter  secured,  as  in  the  lumbar 
operation  {see  above).  Then  the  organ  is 
removed  with  the  scissors,  and  the  pedicle 
is  allowed  to  sHp  back  into  the  post-peri- 
toneal space  loft  by  the  enucleation.  Nothing 
now  remains  to  be  done  but  to  clean  out 
aU  blood-clots  from  this  space,  close  the  peri- 


toneal wound  over  it  with  catgut  stitches, 
carefully  cleanse  the  peritoneal  cavity,  and 
unite  the  edges  of  the  abdominal  wound 
with  sUk,  as  in  ovariotomy,  a  gauze  or 
salicyUc-wool  di-essing  completing  the 
operation.  If  there  be  any  indication  of  like- 
lihood of  effusion  of  blood  or  serum  into  the 
post-peritoneal  space,  a  knife-blade  may  be 
thrust  through  the  lumbar  abdominal  wall, 
fi'om  within,  at  the  point  of  election  {see 
Nephrotomy),  and  a  drainage-tube  inserted 
to  drain  this  space,  which  is  then  shut  off  from 
the  general  cavity  of  the  abdomen  by  suture 
of  the  edges  of  the  peritoneal  wound  with 
catgut. 

Any  comparison  of  the  results  of  these 
three  methods  of  performing  nephrectomy, 
and  their  relative  mortality,  has  at  present 
but  httle  value  as  a  guide  in  the  choice  of 
an  operation.  The  diseases  for  which  they 
have  been  employed  are  so  various,  and  the 
stages  of  these  affections  at  which  nephrec- 
tomy has  been  performed  so  very  different, 
that  no  rehable  conclusions  can  be  drawn 
fr'om  mere  statistics.  The  author's  atten- 
tion to  the  whole  subject  has  been  very  close 
for  several  years,  and  his  personal  experience 
of  the  operations  considerable,  yet,  at  the 
present  moment  he  is  unable  to  profess  any 
decided  leaning  to  one  method  more  than 
another,  speaking  of  the  removal  of  the 
kidney  generally.  Perhaps  there  is  a  shght 
tendency  amongst  sm-geons  to  prefer  Imnbar 
nephrectomy  for  the  common  affections.  But 
the  whole  question  can  only  be  decided 
when  we  are  able  to  group  our  cases  more 
accurately,  and  have  a  far  larger  amount  of 
material  to  judge  from  than  at  present. 

Arthur  E.  Barker. 

NEPHRITIC  COLIC.    See  Nepheo- 

LITHIASIS. 

NEPHRITIS,  or  inflammation  of  the 
Iddney,  is  met  with  in  a  great  variety  of 
forms,  from  the  mildest  catarrh  to  the 
most  destructive  suppuration.  In  surgery 
we  are  not  often  concerned  with  it  as  a 
primary  affection,  but  usually  as  secondary 
to  some  general  or  local  condition.  It  is 
not  proposed  to  do  more  here  than  give  an 
outline  sketch  of  the  simpler  forms,  as  they 
come  under  the  notice  of  the  surgeon. 

Simj)le  nephritis,  as  distinguished  from 
pyelonephritis  and  pyehtis,  may  be  either 
acute,  subacute,  or  chronic.  The  acute 
form  is  met  with  after  injuries  to  the 
kidney,  exposure  to  cold,  the  use  of  over- 
stimulating  dim'etics,  such  as  cantharides 
and  turpentine,  or  too  large  doses  of  other 
irritants,  such  as  the  mineral  acids,  nitrate 
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of  potash,   and  carbolic  acid ;  it  is  also 
let  with  ia  various  acute  febrile  states. 
Liesides  these  exciting  causes,  may  be  men- 
noned  one  to  which  considerable  attention 
I'.as  of  late  been  directed.    This  is  the  re- 
tlex  irritation  of  the  kidney  produced  by 
operations  on,  or  acute  inflammations  or 
injuries  of,  the  lower  urinary  organs.  The 
ianner  in  which  this  irritation  operates, 
m  producing  renal  hypersemia,  is  best  ex- 
Itlained  by  the  theory  of  reflex  vaso-motor 
ilistm-bance.    The  violent  stimulus  to  the 
nerves  of  the  urethra,  penis,  or  bladder, 
loduces  first  a  contraction  of  the  renal 
piUaries,  followed  by  great  dilatation, 
lie'  congestion  thus  arising  may  be,  on  the 
^  :ie  hand,  so  sHght  as  hardly  to  deserve  the 
name  of  an  inflammation,  or,  on  the  other, 
laay  be  deep  and  persistent.    In  the  first 
case  we  have  a  transient  catarrh,  in  the 
latter  a  definite  interstitial  nephritis.  The 
S  idney  in  the  last  condition  will  be  foimd 
ore  or  less  enlarged,  darker  than  usual 
1  colour,  and  on  section  engorged  with  ar- 
lial  blood,  and  possibly  dotted  with  small 
Lcchymoses. 

The  sijmptoms  here,  whatever  the  nature 
-  the  exciting  cause,  will  usually  be  the 
me.    In  the  fii-st  place  there  wiU  be  dull 
■hing  pain  in  the   affected  kidney  or 
dneys,  aggravated  by  either  movement  or 
essure  oyer  the  flank.    There  will  also 
•  fever,  with  malaise,  headache,  anorexia, 
id  insomma,  sometimes  nausea  or  even 
^omiting.    The  attack    may  have  been 
hered  in  by  a  rigor ;  the  skin  will  pro- 
bly  be  hot,  flushed,  and  dry ;  the  mind 
not  usually  affected.     The  objective 
mptoms  are  fotmd  in  the  state  of  the 
me.    This  is  usually  very  scanty,  or,  if 
th  kidneys  are  affected,  there  may  even 
temporary  anmia ;  it  is  highly  coloured 
'  smoky,'  acid,  and  loaded  with  lithates, 
d  deposits  a  brownish  sediment.  This, 
'ler  the  microscope,  wiU  be  found  to  con- 
t  of  blood-corpuscles  and  blood-casts,  of 
ii'-ates  and  renal  epithelium.     The  fluid 
•  lU  probably  be  of  low  specific  gravity 
!'I  highly  albuminous. 
In  the  subacute  form,  there  is  only  a 
'lifference  of  degree  in   aU   these  phe- 
liomena. 

The  treatment  of  simple  acute  nephritis, 
•'part  fi-om  that  of  any  condition  which 
1  ay  have  played  a  part  in  the  production 
the  disease,  is  aimed  at  reducing  the 
rk  thrown  upon  the  kidneys,  and  dimin- 
iing  their  acute  congestion.    The  first  of 
36  requirements  is  mot  by  encoiuraging 
'!  skm  to  act  by  hot  vapour  or  water 
t'  i  tns,  with  the  cautious  administration  of 


diaphoretics  and  smart  purgatives,  and  by 
the  regulation  of  the  diet,  which  should  be 
very  hght,  consisting  chiefly  of  milk.  The 
second  is  fulfilled  by  local  blood-letting 
over  the  kidney  in  sthenic  cases,  or  dry 
cupping  in  asthenic  cases,  followed  by  hot 
poultices,  and  by  complete  rest  in  bed  and 
avoidance  of  exposm-e.  Dim-etics  are  to 
be  avoided,  and  alcohoKo  stimulants  used 
sparingly. 

The  chronic  form  of  this  disease  has  a 
special  interest  for  us  here,  inasmuch  as  it 
is  met  with  in  many  surgical  affections  to 
which  it  is  secondary.  Chronic  interstitial 
nephritis  may  be  produced,  simply  by  the 
continued  operation  of  many  of  the  causes 
spoken  of  above,  as  agents  in  the  acute 
disease.  The  most  interesting  of  these,  how- 
ever, for  the  surgeon  is  prolonged  irritation, 
either  in  the  bladder  or  urethra.  This 
irritation  may  be  due  to  stone  or  stricture, 
to  villous  growth  or  chronic  cystitis,  and  is 
capable  of  producing  very  profound  changes 
in  one  or  both  kidneys.  Taking  a  weU- 
marked  case  of  chronic  interstitial  nephritis 
as  an  example,  we  may  expect  to  find  the 
affected  organ  smaller  than  usual ;  its  cap- 
sule does  not  peel  off  easily,  or  may  actually 
adhere  closely  to  the  cortex,  and  leave  a 
granular  or  broken  sm-face  on  being  sepa- 
rated forcibly.  The  cortex  is  more  or  less 
reduced  in  depth,  and  is  granular,  tough- 
ened, or  even  almost  fibrous  on  section. 
The  same  may  be  said  of  the  pyramidal 
portion;  the  calyces  are  pale.  Under  the 
microscope  we  see  aU  the  evidence  of  inter- 
stitial hyperplasia,  with  more  or  less  atrophy 
of  the  secreting  substance. 

The  symptoms  of  chronic  interstitial 
nephritis  _  are  not  very  distinctive  in  all 
cases  ;  still  there  are  some  which  assist  ua 
much  if  taken  with  other  evidence,  and 
especially  the  past  history  of  the  case. 
First,  the  character  of  the  pulse  aids  us. 
It  is  hard  and  incompressible,  and  gives 
the  tracing  of  high  arterial  tension  with  the 
sphygmograph.  The  muscular  vigour  and 
general  strength  of  the  patient  will  be  pro- 
bably much  lowered.  The  urine  is  usually 
pale  and  of  lower  specific  gravity  than 
normal ;  it  is  deficient  in  urea,  and  often 
contains  albumen  and  a  few  casts.  In 
amount  it  may  be  normal,  but  it  will  pro- 
bably be  somewhat  below  the  average 
standard. 

The  treatment  of  chronic  interstitial 
nephritis  is  general  rather  than  local.  The 
avoidance  of  rapid  alternations  of  tempera- 
ture stands  first ;  then,  the  maintenance 
of  an  equable  action  of  the  skin  by  warm 
clothing,  baths,  and  frictions,  and  the  regu- 
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lation  of  the  bowels  by  pm-gatives.  The 
diet  should  also  be  csirefiiUy  attended  to, 
and  all  articles  tending  to  over-stimulate 
or  throw  much  strain  on  the  eUminatory 
functions  of  the  kidney  must  be  avoided. 
Every  source  of  irritation  in  the  urinary 
tract  should  be  removed  if  possible,  but  it 
must  be  remembered  that  the  use  of  in- 
struments to  this  end  should  be  as  far  as 
practicable  avoided ;  the  passage  of  catheters, 
for  instance,  or  operations  on  the  urethi-a  or 
bladder,  being  very  badly  borne  in  many 
cases  where  this  condition  is  present.  In- 
deed, chronic  interstitial  nephritis  is  chiefly 
interesting  to  the  sm-geon  as  one  of  the 
barriers  to  operation  on  the  lower  urinary 
organs.  Where  any  source  of  chronic  irri- 
tation has  been  long  present  in  the  urinary 
tract,  it  should  always  be  looked  for  ;  and 
any  evidence  of  its  presence  should  be  care- 
faUy  sifted  before  such  an  operation  is  de- 
cided on.  Arthur  E.  Barker. 

NEPHROLITHIASIS,  or  the  presence 
of  calculous  matter  within  the  kidney,  is  a 
very  common  condition.  Ovring  to  some 
fault  in  digestion  (using  the  term  in  its 
widest  sense),  or,  on  the  other  hand,  to 
some  deficiency  of  energy  in  the  kidney, 
the  amount  of  organic  matter,  thrown  upon 
the  latter  for  elimination,  exceeds  its 
powers  of  excretion  in  solution  at  some 
particular  time,  and  a  certain  quantity  is 
deposited  in  a  crystalline  or  sub-crystalline 
form  ia  the  organ.  It  appears  probable, 
however,  that  without  some  local  morbid 
condition — e.g.  a  catarrhal  state  of  the 
lining  of  the  tubules,  pelvis,  or  calyces — 
such  a  deposit  will  not  take  place,  no 
matter  how  concentrated  the  uriae,  and 
many  arguments  are  adduced  in  support  of 
this  view. 

The  exact  point  of  origin  of  the  earliest 
traces  of  renal  calculi  it  is  not  easy  to 
determine ;  but  it  appears  probable,  from 
the  most  recent  observations,  that  they 
begin  to  be  formed  in  the  renal  epithehum. 
Impaired  energy  in  the  cells  of  the  latter, 
whether  it  be  due  to  over-exertion  and 
consequent  exhaustion,  or  decay  from  age, 
may  lead  to  the  accumulation  in  them  of 
one  or  other  of  the  crystalline  matters  met 
with  in  calculi.  Be  this  as  it  may,  small 
concretions  are  frequently  found  in  the 
straight  tubules,  and  projecting  from  the 
pyramids.  These,  which  are  formed  of 
crystals,  altered  by  their  suspension  in  an 
albuminous  medium,  are  the  centres  around 
which  the  lai'ger  stones  are  formed.  Accord- 
ing to  the  condition  of  the  urme  in  which 
they  eventually  sojourn,  they  will  receive 


laminated  deposits  of  one  or  other  of  the 
calculous  materials.  Those  most  frequently 
met  with  in  the  kidney  are — uric  acid, 
oxalate  of  lime,  and  phosphate  of  lime. 
In  the  majority  of  cases,  the  small  con- 
cretions pass  rapidly  into  the  ureter  and 
bladder,  giving  rise  to  no  further  renal 
derangement ;  but,  in  other  cases,  the 
crystals  are  retained  in  the  tubes  or 
calyces,  attached  to  some  roughened  spot, 
and  there  become  aggregated,  so  forming 
by  gradual  accretion  the  smaller  or  larger 
stones  with  which  we  are  familiar.  These 
are  met  with  at  all  ages,  and  in  both  sexes 
with  about  equal  frequency.  Carbonate  of 
lime  calculi  have  also  been  found  in  the 
kidney,  but  are  very  rare.  All  parts  of  the 
organ  may  be  the  seat  of  these  concre- 
tions, but  the  urate  and  oxalate  calculi  are 
more  likely  to  be.foimd  in  its  substance 
than  the  phosphate  and  carbonate  of  lime, 
which  are  met  with  in  the  pelvis.  Calculi 
of  the  kidney  are  mostly  irregular  in  shape, 
but  the  greatest  irregularity  is  seen  in  those 
lying  in  the  pelvis,  where  they  often  form 
large,  branching,  tree-hke  accretions.  "Where 
phosphate  of  lime  is  deposited,  it  sometimes 
forms  simply  a  thin  coating  over  the  pelvis 
of  the  kidney,  vsathout  any  actual  definite 
calculus.  Such  a  deposit  clings  closely  to 
the  mucous  membrane  on  which  it  lies, 
and  may  be  very  extensive,  or  only  cover 
one  or  more  small  patches.  All  renal  con- 
cretions may  be  single  or  multiple,  but  are 
more  commonly  single. 

Calculi  in  the  kidney  may  give  rise,  on 
the  one  hand,  to  little  or  no  trouble  through- 
out a  long  lifetime,  or  to  the  most  intolerable 
suffering  or  even  rapidly  fatal  disease.  They 
claim  our  attention  on  account  of — (1)  pain ; 
(2)  Hematuria;  (3)  obstruction  of  the  ureter 
and  Hydronephrosis  ;  (4)  suppiuration  du& 
to  their  presence,  vrith  or  without  Pyo- 
nephrosis. 

The  evidence  of  the  presence  of  calculi 
in  the  kidney  is  based,  in  the  first  place, 
upon  the  family  and  personal  history  of  the 
patient,  and  then  upon  certain  subjective 
and  objective  symptoms.  In  many  cases, 
there  is  a  history  of  the  m'ic  acid  diathesis 
in  the  patient's  family  for  one  or  two  gene- 
rations, and  in  his  own  case,  perhaps,  for  a 
long  time  anterior  to  the  date  of  his  present 
ailment.  He  may  have  lived,  too,  for  a 
longer  or  shorter  time  in  a  '  stone  coimtry ' 
himself.  He  will  often  give  the  history  of 
having  habitually  passed  highly  acid  urine, 
depositing  lateritious  sediment  on  cooling, 
or  may  even  have  voided  small  calcuH  from 
time  to  time,  with  or  wthout  what  is  known 
as  Kenal  Colic.    The  symptoms  will  de- 
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jpencl,  not  so  much  upon  the  size  and  shape 
cof  the  stone,  as  upon  its  situation  and  the 
coondition  of  the  kidney  in  which  it  Hes. 
EFor  it  is  well  known  that  a  large  and  irre- 
gular mass  may  He  for  years  within  the 
Ikidney  without  giving  rise  to  much  trouble, 
awhile  a  small,  comparatively  smooth,  calcu- 
Hus  may  be  a  most  troublesome  inmate  of 
tthe  organ. 

Taking  the  simple  cases  of  nephro- 
!  lithiasis  first,  in  which  there  is  httle  or  no 
F  structural  alteration  in  the  kidney,  we  have 
tto  consider  certain  symptoms,  subjective 
nand  objective.  Among  the  former  pain 
i-stands  foremost.  This  is  either  local  or 
rradiated,  or  both.    When  local,  it  is  usually 

described  as  constant,  dull,  aching,  or  gnaw- 
i  ing,  but  it  may  be  pricking  or  lancinating, 
lit  is  subject  to  exacerbations,  often  without 

any  assignable  cause,  but  is  generally  much 
;=  aggravated  by  movement,  and  sometimes 
:  to  such  an  extent  as  to  render  the  patient 

bedridden.    In  such  cases,  the  pain  can 

often  be  traced  to  the  blocking  of  the  ureter 
'  by  a  blood-clot,  produced  by  the  movements 

of  the  calculus  in  the  pelvis  of  the  kidney. 

The  radiated  pain  is  usually  described  as 
i  localised  about  the  neck  of  the  bladder,  or 
:  running  down  towards  the  groin  in  front 
i  of  the  thigh,  and  into  the  testicle  or  penis ; 
i  it  has  even  been  observed  as  low  as  the  foot. 
'  Tenderness  on  palpation  over  the  kidney  is 
:  another  symptom  often  prominent,  but  it 
)  may  be  conspicuously  absent.  Nausea  is 
i  also  occasionally  noticed,  and  that  not  only 
'  on  the  passage  of  a  stone  down  the  ureter, 

but  also  from  its  presence  in  the  pelvis  of 

■  the  organ.  It  is  also  often  felt  as  the  result 

•  of  a  blood-clot,  from  irritation  of  the  stone, 
stopping  up  the  ureter  and  cavising  disten- 
sion of  the  pelvis  of  the  organ,  or,  again, 
where  a  clot  passes  down  the  ureter  slowly. 

The  objective  symptoms  in  simple  non- 
( suppurating  cases  are  not  many.  Among 
the  first  comes  hsematuria,  which  may  be 

•  very  abundant,  giving  rise  to  bright  red 
'  mine,  or  only  cause  a  '  smokiness  '  of  the 

•  secretion.  In  aU  cases,  however,  the  blood 
;  is  thoroughly  mixed  with  the  water.  Next 

■  to  this  symptom  comes  frequency  of  mic- 
'  turition,  which  is  often  marked.    Then,  re- 

■  traction  of  the  testicle  is  noticed  in  a  small 
}  proportion  of  cases.    Finally,  there  may  be 

a  trace  of  catarrhal  products  in  the  urine, 

■  the  latter  remaining  acid.  This  is  a  valu- 
able symptom  if  disease  of  other  parts  of 
the  urinary  tract  can  be  excluded,  and  when 
taken  with  other  evidence. 

^  In  suppurative  cases,  or,  where  there  is 
unpaction  of  a  calculus  in  the  ureter,  we 
find,  of  course,  several  additional  objective 


symptoms  and  a  few  subjective.  Among  the 
latter  are  rise  of  temperature,  thirst,  head- 
ache, and  anorexia.  The  rise  of  temperature 
is  often  very  regular  at  night,  and  may 
equal  two  or  three  degrees.   The  objective 
symptoms  will  be  those  of  pyonephrosis 
or  hydronephrosis,  with  more  or  less  pus  in 
the  urine  in  the  former  case.    But  without 
either  pyo-  or  hydronephrosis,  the  kidney 
may  be  enlarged  by  chronic  inflammation 
so  as  to  be  felt  easily  by  the  hand  ;  or,  what 
is  more  common,  the  perinephral  fat  may  be 
condensed  or  destroyed  by  inflammatory 
!  irritation  due  to  the  stone,  and  its  place 
I  may  be  taken  by  a  thick  layer  of  fibrous 
j  tissue,  which  gives  the  impression,  on  hand- 
ling, that  the  organ  itself  is  enlarged.  In 
such  a  case,  the  position  of  the  organ  will 
probably  be  somewhat  altered,  and  we  shall 
find  it  lower  and  more  internal  than  usual. 
'  This  is  probably  due  in  part  to  its  increased 
I  weight,  and  possibly  also  to  increased  mus- 
j  cular  contraction  of  the  ureter  under  the 
stimulus  of  inflammation. 

Treatment. — During  the  last  few  years 
the  treatment  of  nephrohthiasis  has  under- 
gone much  change.  The  preventive  treat- 
ment, in  the  first  place,  has  improved  with 
'  the  increasing  knowledge  of  the  laws  which 
j  govern  digestion  and  excretion.  But  where 
'  a  calculus  has  actually  formed  in  the  kidney, 
we  are  no  longer  satisfied  with  simply  deal- 
ing with  each  symptom  as  it  arises,  be  it  pain, 
suppuration,  or  bleeding ;  but  we  aim,  in 
suitable  cases,  at  the  removal  of  the  directly 
offending  cause — viz.  the  stone.  It  is  neces- 
sary, however,  to  insist  on  the  exclusion  of 
cases  unsuitable  for  operation.  On  the  one 
hand,  many  individuals  spend  a  long  life 
almost  or  altogether  free  from  pain,  in 
whose  kidneys  considerable  stones  are  found 
after  death,  and.  On  the  other,  we  often  find 
very  small  calculi  giving  rise  to  the  most 
acute  suffeiing  and  even  danger.  Again, 
facts  are  accumulating  which  show  that 
most  of  the  symptoms,  ordinarily  attributed 
to  the  presence  of  a  stone  in  the  kidney, 
may  be  present  to  a  perfectly  deceptive  de- 
gree for  years,  and  yet  on  operation,  or  after 
death,  no  trace  of  a  foreign  body  be  found  in 
the  organ  or  in  the  bladder.  Three  chief 
conditions,  then,  should  be  clearly  present 
before  the  question  of  operation  is  enter- 
tained, even  for  a  moment : — (1)  That  the 
symptoms  should  be  as  clear  as  possible; 
(2)  that  the  patient's  sufferings  should  be 
intolerable  in  spite  of  aU  treatment,  or  that 
there  should  appear  to  be  danger  from  pro- 
longed bleeding  or  suppuration;  (3)  that 
the  disease  should  not  have  lasted  so  long 
as  to  have  damaged  the  patient's  general 
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health  so  far  as  to  render  the  operation 
a  desperate  one,  and,  above  all,  so  long  as 
to  risk  the  functions  of  the  opposite  kidney. 

If  these  conditions  be  fulfilled,  we  have 
a  choice  of  three  operations — of  Nephro- 
lithotomy, Nephrotomy,  and  Nephrec- 
tomy. But  in  simple  cases  of  nephrohthia- 
sis,  in  which  there  is  clear  evidence  of  the 
presence  of  a  calculus  and  little  or  none 
of  further  morbid  conditions  about  the 
organ,  but  where  the  sufferings  are  severe, 
we  now  almost  entirely  limit,  ourselves  to 
the  first  of  these  procedures.  For  it  has 
been  abundantly  shown,  already,  that  it  is 
quite  possible  to  excise  a  calculus  irom  an 
otherwise  healthy  kidney,  with  little  or  no 
risk  to  the  patient,  and  with  no  special 
damage  to  the  organ.  If  this  be  so,  nephro- 
lithotomy, and  it  alone,  is  the  proper  opera- 
tion wherever  possible.  There  are,  how- 
ever, as  already  stated,  cases  where  all  the 
subjective  and  objective  symptoms  point  to 
the  presence  of  a  calculus,  and  yet  where 
none  can  be  foimd  on  reaching,  handling, 
and  puncturing  the  organ.  Here  it  is  in 
some  cases  right  to  incise  the  kidney  at 
once,  and  search  the  pelvis  and  calyces  for 
a  foreign  body,  and,  if  the  symptoms  have 
been  very  severe,  to  proceed  to  nephrectomy, 
even  though  none  be  found.  The  latter 
operation,  however,  will  doubtless  become 
much  rarer  as  our  powers  of  examination 
and  diagnosis  become  more  developed. 

The  general  treatment  of  nephrolithiasis, 
short  of  operation,  wiil  embrace  careful 
attention  to  diet,  the  use  of  baths,  and 
friction  of  the  skin  in  order  to  promote  its 
healthy  action,  and  the  regulation  of  the 
bowels.  The  Uver  should  be  particularly 
attended  to,  the  mineral  waters  of  Fried- 
richshaU  and  Kubinat  being  used  with 
much  benefit.  Warm  clothing  and  regular 
exercise  should  also  be  enjoined. 

Prognosis. — Lithiasis  of  one  kidney  does 
not  appear  to  shorten  Hfe.  A  patient  may 
develop  small  calcuH  in  the  kidney,  and 
continue  to  pass  them  by  the  ureter  for 
years,  without  any  decided  impairment  of 
health.  It  is  only  when  the  foreign  matter 
is  retained  in  the  organ  fi-om  any  cause, 
and  begins  to  produce  secondary  changes 
there,  or  the  retention  of  secretion  or  of 
pus,  that  it  becomes  really  dangerous.  And 
even  when  both  kidneys  produce  calculi 
which  do  not  lodge  in  them,  they  may  for 
a  long  time,  if  not  indefinitely,  remain  ade- 
quate for  all  the  wants  of  the  system.  But 
when  calculi  commence  to  be  retained  on 
both  sides,  they  indicate  a  vice  which  vsdU 

firobably  lead  to  grave  complications  before 
ong.    There  appears,  however,  to  be  no 


very  decided  tendency  for  calculi  to  appear 
on  both  sides  at  the  same  time ;  they  are  fre- 
quently unilateral.  Arthur  E.  Barker. 

NEPHRO-LITHOTOMY,  or  the  re- 
moval  of  a  stone  firom  a  kidney  not  sensibly 
enlarged  and  with  no  evidence  of  accumu- 
lation of  pus,  is  one  of  the  most  recent 
achievements  of  modern  sm-gery.  With  the 
improvements  in  diagnosis  of  renal  disease, 
we  have  learned  to  recognise,  in  many  cases, 
the  presence  of  a  calculus,  either  in  the 
pelvis  or  substance  of  the  organ,  before  this 
has  heen followed  by  su]}]puratvve  irritation. 
If,  under  these  circumstances,  the  foreign 
body  be  removed,  there  is  an  immense 
gain  to  the  patient.  The  dangers  of  sup- 
pvurative  pyelitis  are  prevented,  suffering  is 
relieved,  and  the  organ,  often  comparatively 
healthy,  is  preserved  to  the  economy.  This 
operation  was  first  performed  on  definite 
principles  by  Mr.  Morris  in  Februai'y,  1880, 
and  since  then  has  often  been  repeated,  with 
equal  success,  by  other  surgeons. 

It  is  necessary  to  insist  on  the  difference 
between  this  procedure  and  that  of  ordi- 
nary nephrotomy  or  incision  into  a  sup- 
pm'ating  kidney.  This  is  quite  distinct  as 
to  principle,  aim,  and  prognosis.  To  incise 
the  loin,  and  subsequently  a  sound  organ,  in 
order  to  remove  a  foreign  body  whose  pre- 
sence is  causing  certain  subjective  symp- 
toms only,  is  totally  different  from  cutting 
into  the  perinephral  tissues  in  a  state  of 
inflammation,  and  opening  up  the  kidney 
itself  in  order  to  give  exit,  not  only  to 
the  calculus,  but  also  to  the  products  of 
inflammation,  the  result  of  its  prolonged 
sojourn  in  the  organ.  And  the  prognosis  of 
the  two  operations  is  quite  different.  In 
the  first  instance,  though  it  may  be  more 
difficult  to  find  the  stone,  the  incision, 
being  made  in  comparatively  healthy 
tissue,  heals  readily  in  many  cases ;  in  the 
second,  a  freely  suppurating  cavity  having 
been  opened  thorough  more  or  less  diseased 
tissues,  many  risks  are  i-un  connected 
with  septic  infection,  and  a  fistula  in  the 
loin  is  almost  invariably  left,  a  condition 
by  no  means  devoid  of  danger,  and  giving 
rise,  in  aU  cases,  to  much  discomfort.  Both 
operations  have  their  place,  and  their  0M"n 
special  advantages  ;  but  they  must  always 
be  kept  apart,  as  essentially  different. 

The  procedure  itself  is  not  difficult,  but 
there  are  stiU  great  obstacles  to  its  general 
employment.  On  the  one  hand,  aU  the 
symptoms  of  stone  in  the  kidney  may  be 
present,  and  yet,  on  reaching  the  organ  by 
incision  through  the  soft  parts,  no  e^'idence 
of  its  presence  may  be  detected,  either  by 
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the  most  careful  palpation  on  all  its  aspects, 
or  by  acupxincttu'e  to  the  fullest  extent, 
although  the  stone  is  actually  in  the  organ. 
On  the  other  hand,  there  are  conditions  be- 
side renal  calculus,  producmg  symptoms 
which,  for  the  present  at  all  events,  we 
ai-e  imable  to  distinguish  from  those  of  un- 
doubted nephrohthiasis.  See  Nephralgia. 
Both  these  facts  have  been  estabhshed  by 
operations  on  the  hving,  and  by  observa- 
tion, dm-ing  life,  of  cases  which  have  after- 
wards become  the  subjects  of  post-mortem 
examination.  It  is  fortunate,  however,  that 
the  same  experience  has  also  estabhshed 
the  fact  that  exploration  of  the  kidney  by 
direct  palpation,  aciipuncture,  and  even 
incision  into  its  substance,  is  a  procedure 
attended  with  very  httle  risk  if  every 
precaution  agaiast  septic  infection  be  ob- 
served. 

The  operation  itself  is  essentially  the 
same  as  that  of  Nephrotomy,  except  that 
the  point  of  incision  into  the  kidney  is 
determined  by  the  situation  and  size  of 
the  stone ;  also,  perhaps,  there  may  be 
more  difficulty  in  reaching  the  unenlarged 
organ  behind  the  ribs,  than  in  those  cases 
for  which  nephrotomy  is  usually  performed, 
where  the  kidney  is  mostly  increased  in 
size  and  has  descended  somewhat  in  the 
abdomen.  But,  on  the  other  hand,  there 
may  here  be  less  difficulty  in  examining 
the  surface  of  the  organ,  on  account  of  the 
absence  of  perinephi'al  irritation,  with  con- 
sequent destriiction  or  induration  of  the 
fatty  and  areolar  tissue  surrounding  its 
capsule.  In  some  cases  in  which  nephro- 
lithotomy is  performed,  the  woimd  in  the 
kidney  remains  open  for  a  long  time,  giving 
rise  to  urinary  fistula  in  the  loin ;  in  other 
cases  it  heals  up  rapidly  and  finally,  any 
discharge  firom  the  interior  of  the  organ 
finding  its  way  down  the  ureter,  and  this 
often  for  a  long  time  after  the  lumbar 
•wound  has  quite  closed. 

The  prognosis  after  this  operation  is 
very  favourable.  Up  to  the  present  all  the 
cases  of  true  nephro-hthotomy  recorded 
have  proved  successful.  It  is  important,  as 
already  stated,  to  remember  this,  and  to 
distinguish  between  these  results  and  those 
of  nephrotomy  and  nephrectomy  for  more 
advanced  disease.  Many  hves  will  be  saved 
and  much  suffering  averted  by  recognising 
this  immunity  from  risk  of  nephi'O-htho- 
tomy ;  and  the  necessity  for  early  diagnosis 
of  renal  calculus  and  treatment  by  this 
operation,  before  such  structural  changes 
have  taken  place  in  the  kidney  as  to  render 
one  or  other  of  the  more  severe  measiures 
necessary.  Arthur  E.  Barker. 


NEPHRORAPHY,  or  the  stitchmg  of 
the  kidney  to  the  posterior  abdominal  wall, 
in  cases  of  mobUity  of  the  organ,  accom- 
panied by  severe  symptoms,  is  an  operation 
performed  many  times  of  late  years  with 
considerable  benefit,  but  not  often  enough  as 
yet  to  enable  us  to  form  a  definite  judgment 
upon  its  proper  position  as  a  surgical  pro- 
cedure. Up  to  the  present  time,  however,  it 
has  been  shown  to  be  without  risk,  and  the 
only  point  which  can  be  urged  against  its 
performance  is,  that  it  is  not  always  fol- 
lowed by  permanent  fixation  of  the  organ 
and  complete  rehef  of  suffering.  The  opera- 
tion is  only  suited  to  those  cases  of  movable 
kidney  in  which  there  is  no  mesonephron. 
See  Movable  Kidney.  Should  the  latter 
be  present,  it  would  be  impossible  to  per- 
form nephroraphy  without  injuring  the 
peritoneum ;  but  where  the  kidney  simply 
sUps  about  in  the  loose  perinephral  fat 
there  is  Httle  danger  of  this,  and  the  organ 
can  be  reached  easily. 

The  operation  consists  in  cutting  down 
upon  the  kidney  by  one  of  the  usual  in- 
cisions for  reaching  the  organ  in  the  loin 
(see  Nephrotomy)  ;  then  the  fatty  capsule 
is  drawn  into  the  woimd  and  stitched 
with  eight  or  ten  catgut  sutm'es  to  its 
deeper  edges.  Besides  these  stitches,  one 
or  two  are  passed  through  the  abdo- 
minal wall  in  front  of  the  incision,  and  then 
through  the  cortex  and  proper  fibrous  cap- 
sule of  the  organ,  which  is  pushed  backwards 
by  an  assistant,  to  retm'n  through  the  ab- 
dominal waU  behind  the  incision.  These 
last  sutures  are  fastened  with  buttons,  and 
draw  the  kidney  itself  backwards  towards 
the  woimd.  A  large  drainage-tube  having 
been  inserted,  the  wound  is  closed  with  a  few 
silk  or  catgut  sutures.  Very  little  bleeding 
ought  to  take  place  at  any  part  of  the  opera- 
tion, but  some  is  seen  on  piercing  the  cortex 
of  the  kidney.  This  soon  ceases,  and  if  the 
wound  be  treated,  as  it  should  of  course 
be,  on  the  strictest  antiseptic  principles,  the 
blood  will  have  no  ill-effect  on  the  wound. 

The  drainage-tube  may  be  left  for  a  week 
or  ten  days,  and  the  small  amount  of  irrita- 
tion necessarily  produced  will  probably  in- 
crease the  firmness  of  the  adhesions  between 
the  kidney  and  abdominal  wall  behind.  The 
after-treatment  consists  in  keeping  the 
patient  in  the  recumbent  position  for  a 
considerable  time  after  the  operation,  in 
order  that  the  weight  of  the  kidney  may 
not  stretch  the  new  adliesions.  The  bowels 
should  also  be  i-egiilated.  Subsequently, 
when  the  patient  gets  u]),  an  abdominal 
belt  should  be  worn,  furnislicd  with  a  pad, 
pressing  gently,  but  firmly,  over  the  renal 
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region  in  front.  But,  even  with  this,  the 
patient  should  avoid  all  but  the  gentlest 
exercise  for  a  long  time  after  the  operation. 

It  appears  probable  that  we  shall  hear 
more  of  this  procedure  in  the  fature,  as  it 
seems  to  offer  many  advantages  over  other 
modes  of  treatment  in  suitable  cases,  and 
to  involve  little  risk.  "Writing  in  June, 
1883,  Dr.  Newman  says  he  had  collected 
eight  cases  in  which  this  operation  was 
performed,  and  among  these  there  were  no 
deaths :  at  least  five  were  cured  of  their 
troubles,  the  other  three  were  too  short  a 
time  under  observation  to  judge  of  its 
effects.  Aethur  E.  Baeker. 

NEPHROTOMY,  or  simple  incision 
into  some  part  of  the  kidney,  is  performed 
for  a  variety  of  conditions,  chief  among 
which  are  calculous  or  tuberculous  pyelitis, 
pyo-  and  hydronephrosis.  It  is  an  opera- 
tion of  some  antiquity,  but,  amongst  the 
older  surgeons,  was  performed  only  when 
the  coUections  in  the  kidney  or  its  pelvis 
had  made  their  way  very  close  to  the  sur- 
face, and  were  about  to  burst  externally. 
Eecently,  the  operation  has  been  revived 
and  developed,  and  is  now  performed  at  a 
much  earher  stage  of  disease  than  formerly. 
Thus  done,  and  with  all  the  improvements 
of  antiseptic  surgery,  nephrotomy  is  a 
measure  attended  with  but  httle  risk.  It 
is  now  almost  always  performed  at  the 
same  spot — viz.  midway  between  the  last 
rib  and  the  crest  of  the  ilium,  and  at  the 
outer  edge  of  the  erector  spinse  muscle. 
The  incision  through  the  skin  and  soft  parts 
varies  with  the  views  of  different  operators. 
Sometimes  it  is  vertical,  along  the  outer 
border  of  the  erector  spinse,  for  two  or 
three  inches ;  sometimes  it  is  transverse,  or 
obUquely  downwards  and  forwards  for  the 
same  length,  or  a  combination  of  the  ver- 
tical and  oblique  incision  is  adopted.  But 
whatever  line  is  chosen,  the  central  point 
of  each  is  practically  the  same  for  all  or- 
dinary conditions.  Supposing  the  operation 
to  be  for  calculus  in  the  kidney,  without 
much  or  any  enlargement  of  the  organ — a 
condition  in  which  greater  difficulties  are 
met  with  than  in  others — the  steps  of  the 
procedine  are  as  follows. 

The  colon  is  carefully  unloaded  by  ene- 
mata.  The  patient  is  then  placed  on  the 
opposite  side,  with  a  thick  sand-bag  under 
the  flank,  so  as  to  make  the  side  operated 
on  as  prominent  as  possible.  The  incision 
preferred  by  the  writer  is  oblique,  parallel 
to  and  a  Httle  below  the  last  rib ;  it  should 
sever  the  skin  and  superficial  fat  at  once. 
The  muscular  layers  are  then  divided,  on 


a  director,  imtil  the  posterior  tendon  of  the 
transversaUs  muscle  or  fascia  liunborum 
is  reached.  "When  this  white  structure  is 
divided  sufficiently,  aU  the  soft  parts  are 
held  asunder  with  broad  spatulas,  and  then, 
the  surrounding  fe,t  being  carefully  torn 
through  with  the  finger  or  probe,  the  kid- 
ney is  found  embedded  in  it.  In  this  dis- 
section one  or  two  arterial  twigs  may  be 
cut,  but  are  easily  secured  in  the  cHp- 
forceps.  The  kidney  may  now  be  opened 
up  in  various  ways,  but  is  best  incised 
longitudinally  with  a  naiTow-bladed  scal- 
pel, the  organ  being  pushed  toward  the 
lumbar  wound  by  the  hand  of  an  assistant 
pressed  against  the  abdominal  wall.  "When 
an  opening  has  been  made  with  the  knife 
large  enough  to  admit  the  finger,  the  wound 
may  be  enlarged  by  simple  dilatation  with 
the  latter,  or  by  the  blades  of  a  forceps 
thiiist  into  it  and  expanded.  This  opening 
up  of  the  organ  will  of  course  in  many,  if 
not  all,  cases  be  preceded  by  the  other 
means  of  ascertaining  its  state,  such  as 
palpation,  with  the  finger  on  both  front 
and  back  aspects,  and  by  acupuncture,  and 
may  be  done  boldly  when  we  have  by  these 
means  satisfied  ourselves  of  the  presence  of 
a  stone.  But,  even  in  those  cases  where 
the  latter  is  not  detected  by  these  nieans, 
but  there  is  still  strong  evidence  of  its  pre- 
sence from  the  subjective  symptoms,  &c., 
it  will  be  proper  to  incise  the  pelvis  from 
within  outwards,  and  explore  it  well  with 
the  sound  or  finger.  In  such  cases,  too,  the 
substance  of  the  organ  may  be  incised  with- 
out much  risk,  if  the  cut  be  made  steadily 
in  either  of  the  planes  of  the  uriniferous 
tubules ;  but  for  calculus  of  the  pelvis  in- 
cision of  the  parenchyma  is  unnecessary. 

There  is,  usually,  smart  bleeding  when 
the  cortex  is  cut  into,  but  this  will  soon  cease, 
as  a  rule,  under  pressvire,  either  directly 
apphed,  as  with  a  sponge,  or  indirectly, 
through  the  abdominal  waU.  If  it  prove 
too  troublesome,  the  wound  should  be 
packed  with  antiseptic  wool  or  a  sponge 
vmmg  out  of  a  strong  antiseptic  solution, 
the  alidomen  being  firmly  compressed  with 
a  bandage.  In  aU  cases,  the  incision  in  the 
abdominal  wall  should  be  carefully  drained 
by  a  tube  reaching  quite  down  to  the  kidney, 
in  some  cases  passing  well  into  the  organ. 
This  tube  will  have  to  be  kept  in  for  a 
longer  or  shorter  time,  varying  with  the 
needs  of  the  case.  If  it  is  one  of  hydro-  or 
pyonephrosis  the  tube  should  be  long,  and 
provided  with  a  rubber  shield  to  prevent  its 
slipping  into  the  sac.  The  whole  operation 
and  the  after-treatment  of  the  case,  what- 
ever its  natiure,  should  of  course  be  con- 
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Ifiucted  on  strict  antiseptic  principles.  Either 
telver  or  silk  stitches  may  be  used  for  the 
■tmnbar  wound ;  the  writer  inchnes  to  the 
DBBe  of  the  latter. 

Prognosis. —  It  is  impossible  to  give 
lany  rehable  statistics  showing  the  relative 
lidangers  of  nephrotomy,  the  operation  having 
bbeen  done  for  so  many  different  conditions. 
BBut  it  may  be  fairly  said  that  ^jer  se  the 

Bprocedm-e  is  not  attended  with  any  special 
dangers  in  most  cases.  Unfortunately  the 
ddiseases  for  which  it  is  performed  are  usually 
vvery  advanced,  and  the  operation  is  too 
coften  undertaken  merely  as  a  palliative, 
aand  if  the  patients  succumb,  the  result  is 
r  recorded  against  nephrotomy.  Increased 
[■  knowledge  of  the  possibilities  of  renal  sur- 
:gery,  and  improved  power  of  diagnosis  wiU. 
.  no  doubt  effect  a  reform  here.  Benal  disease 
•■  will  be  recognised  much  earher  than  hitherto, 
i  and  will  be  submitted  to  the  sm-geon,  with 
confidence,  at  a  stage  in  which  the  risks  of 
operation  are  immeasm'ably  less  and  the 
prospect  of  permanent  benefit  far  greater. 
.  Eventually  nephrotomy  will  probably  be- 
.  come  a  rare  operation,  while  nephro-litho- 
:  tomy  for  disease  at  its  earhest  stage  will 
I  proportionately  increase  in  frequency. 

Arthur  E.  Barker. 

NERVE-AVXJLSIOlSr,  —  Nerve-avul- 
f  sion  denotes  the  tearing  out  of  the  trunk  of  a 
1  nerve,  as  far  as  possible,  from  the  bony  fora- 
!  men  it  passes  through.    This  operation  is 
:  resorted  to  as  a  last  resource  where  pre- 
vious Neurotomy  or  Nerve-Stretching 
has  failed  to  give  more  than  temporary  rehef 
in  cases  of  severe  neiuralgia.   The  operation 
has  almost  invariably  been  performed  on 
one  or  other  of  the  branches  of  the  tri- 
geminal nerve,  in  the  following  way. 

Operation. — The  patient  having  been 
deeply  anaesthetised,  a  vertical  incision  is 

■  made  in  the  course  of  the  nerve,  and  just 
over  the  bony  foramen  through  which  the 
trunk  leaves  the  sktdl.  The  nerve  is 
then  freed  firom  its  peripheral  attachments, 
is  grasped  in  strong  forceps — e.g.  torsion- 
forceps,  &c. — and  wrenched  out  as  far  as 
possible.  When  the  bone  is  left  untouched, 
it  will  be  foimd  that  the  nerve  almost 
invariably  breaks  off  at  the  external  orifice 
of  the  canal,  the  reason  being  that  it  is 
tightly  fixed  to  the  margin  of  the,  hole 
by  very  tough  fibrous  bands,  which  pass 
firom  the  epineurium  to  the  periosteimi. 

When  the  necessities  of  the  case  (e.g. 

■  return  of  the  pain,  &c.)  demand  that  the 
rest  of  the  nerve  should  be  excised,  the 
bony  canal  has  to  be  opened  up.  In  the 
case  of  the  infra-orbital  nerve  this  may  be 


done  in  two  ways:— (1)  The  soft  tissues 
filling  the  orbit  may  be  detached  along  the 
lower  border  of  the  same  and  held  up  by 
Wagner's  retractor,  which  is  spoon-shaped ; 
the  nerve  will  then  be  seen  running  along 
the  floor  of  the  orbit,  covered  by  a  thin 
plate  of  bone  and  periostetun.  The  advan- 
tage of  exposing  it  in  this  situation  lies  in 
the  fact  that  the  anterior  dental  branches  are 
given  off  fi'om  the  nerve  while  it  remains  in 
the  canal ;  so  that  if  the  nem-algic  pain  is 
referred  to  the  alveolar  border  of  the  jaw,  it 
is  obviously  necessary  to  remove  the  whole 
nerve.  (2)  In  very  obstinate  cases,  it  is 
advisable  to  remove  not  only  the  infra- 
orbital nerve  but  Meckel's  ganglion  also,  as 
far  as  possible.  This  has  been  done  by 
trephining  the  wall  of  the  antrum  and 
following  the  nerve  back  to  the  ganghon, 
which  is  then  torn  out.  In  this  way  the 
posterior  dental  branches  are  removed  and, 
when  thoroughly  performed,  anaesthesia  of 
the  palate  obtained — a  very  important  re- 
sult, as  the  palate  is  frequently  the  starting 
point  of  the  pain. 

The  inferior  dental  nerve  is  best  reached 
at  its  peripheral  extremity  by  depressing 
forcibly  the  angle  of  the  mouth,  while  an  in- 
cision is  made  parallel  to  the  gum  and  just 
opposite  the  canine  tooth,  at  the  line  of  re- 
flection of  the  mucous  membrane  from  the 
jaw.  The  soft  parts  are  then  separated 
from  the  periosteum  imtil  the  mental  fora- 
men is  reached,  and  the  fibres  of  the  nerve 
felt  issuing  from  it  The  nerve-tnuik  should 
be  exposed,  and  a  loop  of  silk  knotted  on  it. 
The  outer  margin  of  the  foramen  is  next 
broken  open  with  a  sharp  chisel  and  small 
bone-forceps,  each  blade  of  which  is  pyra- 
midal in  shape,  so  as  to  allow  of  either 
being  inserted  into  the  canal  for  the  desired 
distance  (usually  an  inch  to  an  inch  and  a 
half),  and  the  nerve  is  then  lifted  up  by  the 
Hgature  from  its  bed  and  removed  as  far  as 
possible. 

The  nerve  can  be  reached  firom  inside 
the  mouth  also,  where  it  enters  the  upper 
extremity  of  the  dental  foramen,  the  guide 
being  the  small  bony  spine  on  the  lower 
margin  of  the  same.  The  internal  ptery- 
goid is  held  aside  with  a  retractor,  while 
the  nerve  is  freed  for  some  little  distance 
with  a  blunt  insti-ument.  It  can  also  be 
reached,  at  tlie  same  point,  by  trepliining 
through  the  ramus  of  the  jaw  and  laying  the 
nerve  bare  in  situ. 

The  wound  in  all  cases  should  be  mopped 
out  with  strong  carbohc  acid  solution  (1-20), 
or  chloride  of  zinc  40  gr.  to  f5j.,then  dusted 
with  iodoform,  and  plugged  with  iodoform 
wool  until  granulations  spring  up  fi-om  tha 


58 


Nerve-Avulsion 


bottom,  when  it  is  to  be  frequently  irri- 
gated with  weak  Condy's  fluid  or  sanitas. 

The  anesthesia  produced  will  gradually 
diminish  to  a  very  considerable  extent,  but 
the  relief  is  always  permanent  where  the 
cause  is  clearly  shown  to  be  neuritis.  In 
all  cases,  deep  Hypodermic  Injections 
of  ether,  &c.,  should  be  attempted  before 
operating.  See  Neurotomy  and  Neurec- 
tomy. ViOTOE  Horsley. 

NERVE-SECTION.   See  Neurotomy. 

NERVE-STRETCHING.— By  nerve- 
stretching  is  understood,  either  the  bloodless 
operation  of  stretching  the  nerve-trunks  in 
a  limb  by  forcible  extension  of  the  distal 
joints,  or  the  operation  of  laying  bare  a 
nerve,  lifting  it  from  its  bed,  and  pulling  it 
either  in  the  dfrection  of  its  course  or  at 
right  angles  to  the  same.  Under  the  term 
nerve  -  stretching  is  also  often  included 
Nerve-Avulsion,  an  operation  in  which  a 
nerve-trunk  is  completely  torn  out  of  its 
bed,  as  far  as  possible. 

The  following  paragraphs  relate  only 
to  nerve-stretching  as  defined  above.  The 
method  of  operation  will  be  discussed  first, 
next  the  anatomical  changes  and  physiolo- 
gical effects  it  produces,  while  its  value  as 
a  therapeutical  agent  will  be  given  in  con- 
clusion. 

1.  The  bloodless  ojperation  is  performed 
thus :  The  patient  being  anaesthetised,  the 
limb  is  first  fally  flexed  at  the  proximal 
joint  (e.g.  the  hip),  the  middle  joint  (e.g. 
the  knee)  is  then  slowly  but  firmly  extended, 
and,  when  at  the  point  of  extreme  exten- 
sion, the  distal  joints  are  also  extended.  (Of 
course  in  this  case  the  ankle  will  be  forcibly 
'flexed.')  This  state  of  tension  is  to  be 
kept  up  for  not  less  than  from  ten  to  fifteen 
minutes,  and  then  the  limb  should  be 
thoroughly  shampooed,  firm  pressm-e  being 
directed  centrally,  for  another  period  of  ten 
or  fifteen  minutes.  The  only  point  of  risk 
to  be  mentioned  is,  obviously,  the  possibility 
of  the  vessels  being  diseased ;  and  it  is  to 
be  noted  that  the  tension  on  a  diseased 
popliteal  artery  is  not  much  lessened  by 
previously  flexing  the  hip-joint. 

2.  The  cutting  operation  is  performed 
in  the  following  way : — The  patient  being 
aneesthetised,  a  free  incision  is  made  in  the 
direction  of  the  nerve,  and  vertically  over  it. 
The  superficial  structm-es  are  divided  to 
the  same  extent  as  the  slcin,  and  the  muscles 
separated  and  held  aside  with  retractors; 
the  nerve  wiU  then  be  found  lying  beneath 
a  layer  of  fat,  and  surrounded  by  a  quan- 
tity of  loose  connective  tissue,  which  forms 


a  '  Mse  '  sheath.  This  fatty  tissue  is  now 
to  be  freely  incised,  imtU  the  epineurium 
or  proper  sheath  of  the  whole  nerve-trunk 
is  exposed,  contrastmg  by  its  shining  white 
appearance  with  the  surrounding  yellow 
fatty  tissue.  The  nei-ve  should  be  freely 
'  isolated  by  knife  and  forceps,  so  as  to  admit 
of  the  forefinger  being  passed  beneath  it ; 
if  it  is  lying  at  the  bottom  of  a  deep  woimd, 
or  if  it  is  a  small  nerve,  it  should  be  gently 
Hfted  by  a  blunt  hook  until  it  can  be  gi-asped 
between  the  finger  and  thumb  ;  care  is  to  be 
taken  that  the  hook  is  not  used  with  force, 
otherwise  many  nerve-fibres  will  be  damaged 
by  the  pressure  of  the  instrument.  See 
Neurotomy. 

The  nerve  being  firmly  held  between 
the  finger  and  thumb,  is  then  to  be  steadily 
pulled  for  about  five  minutes,  first  centri- 
fugally,  and  then  'centripetally  for  a  like 
I  period  of  time.  The  tension  must  be 
j  gradually  applied  and  kept  constant  the 
whole  time,  while  aU.  jerks  (the  force  of 
which  is  unknown)  are  to  be  avoided.  The 
actual  amount  of  force,  with  which  it  is 
advisable  to  pull,  varies  from  a  maximum 
of  thirty  pounds  for  the  sciatic  nerve  to 
half  a  pound  for  the  supra-trochlear.  The 
amount  of  force  must  necessarily  vary  with 
individual  development  and  the  state  of 
the  nerve  (Marshall).  It  will  now  be  foimd 
that  the  nerve  is  loose  and  elongated,  owing 
to  its  elasticity  being  relatively  very  imper- 
fect. 

The  extension  of  the  nerve  is  mainly 
produced  by  the  nerve  being  drawn  tightly 
along  the  length  of  the  segment  of  the  limb 
in  which  it  lies,  since  in  the  ordinary  posi- 
tion of  a  limb  at  rest,  and  even  in  the  position 
of  extension  of  one  joint,  the  nerve- trunks 
are  never  taut,  and  when  the  limb  is  flexed 
they  exhibit  a  wavy  border,  showing  their 
complete  relaxation. 

The  nerve  is  now  replaced  in  the  bottom 
of  the  wound ;  any  bleeding  vessel  is  to 
be  Hgatured,  the  wound  perfectly  dried, 
and  the  sides  then  brought  together  by  a 
supporting  silver  sutm-e  or  two,  passed 
deeply  thi-ough  skin,  fascia,  and  muscle,  and 
crossing  about  half  an  inch  in  fi'ont  of  the 
relaxed  nerve.  The  cut  edges  are  then  to 
be  united  with  numerous  catgut  or  horse- 
hair sutm-es,  and  a  small  drainage-tube  in- 
serted at  the  dependent  end  of  the  wound. 
The  whole  operation  should  be  performed 
with  strict  antise]Dtic  precautions,  and  heal- 
ing obtained  by  the  first  intention;  with 
this  view,  the  drainage-tube  in  the  largest 
wound  (if  perfectly  aseptic)  may  be  left  out 
on  the  third  day,  and  a  large  dry  dressing 
with  proper  pads,  &c.  applied,  and  left  on 
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I  for  a  week  or  ten  days.    Eesfcriction  of| 
:  movement  in  the  limb  by  a  splint  will  be  j 
ifoimd  practically  very  useful  in  ensuring 
!  rapid  xmion  of  the  wound;  indeed,  in  cases  | 
L  of  locomotor  ataxy  and  other  instances  ' 
'  where  the  parts  are  deprived  of  the  normal  ; 
I  trophic  influence  of  the  central  nervous 
:  system,  this  precaution  must  never  be 
,  omitted. 

3.  After-treatment. — After  the  bloodless 
.  operation,  the  patient  should  be  kept  quiet 
i  in  bed  for  a  day  or  two,  and  then  allowed  to 
( exercise  the  limb  gradually,  shampooing 
i  being  performed  daily.  After  the  cutting 
I  operation,  the  same  treatment  should  be 
1  adopted  as  soon  as  the  wound  is  absolutely 
!  healed.  This  obviates  the  possibihty  of 
I  cicatricial  bands  fastening  the  cicatrix  to 
;  the  sheath  of  the  nerve,  a  condition  of 
I  things  which  is  productive  of  considerable 
.  discomfort  to  the  patient,  by  causing 
!  twinges  of  pain  when  the  hip  is  flexed  or 
:  firm  pressm-e  made  in  the  neighbourhood  of 
:  the  scar. 

4.  Effects  of  Nerve-stretching. — (a)  Ana- 
:  tomical  Changes,  Macrosco;pic. — It  has  been 
■  shown  that  when  a  nerve  (e.g.  the  internal 
;  pophteal)  is  stretched  by  a  weight  below 
10  lbs.,  the  tension  is  throvra  almost  en- 
tirely on  the  fibrous  sheaths  of  the  nerve, 
viz.,  the  loose  epineurium  binding  the  primi- 
tive bundles  together,  and  the  denser  peri- 
neuriiun  which  ensheaths  each  primitive 
bundle.  Also,  all  the  nerve-fibres  are 
straightened,  and  only  altered,  as  de- 
scribed below,  when  the  pressure  reaches 
to  more  than  two -thirds  of  the  breaking 
strain.  As  a  natm-al  consequence  of  the 
tension  the  blood-vessels  are  compressed 
and  emptied,  while  the  lymph-spaces  are 
absolutely  obUterated  and  their  contents 
driven  out  into  the  efferent  trunlcs.  It  is 
very  clear  then,  that  if  there  is  any  in- 
flammatory tension  in  the  nerve,  this  must 
be  got  rid  of  by  such  a  thorough  compression 
of  the  vessels  and  connective  tissues.  (The 
'  bone-setters '  in  Turkey  cm:e  neuralgia  of 
nerve-trunlis  by  exerting  very  powerful  and 
hard  pressure  along  the  course  of  the  nerve, 
from  the  periphery  towards  the  central  end.) 

Microscopic. — Harless  and  others  have 
shown  that  the  myelin  sheath  of  the  nerve- 
fibres  exhibits  transverse  ruptures  of  every 
degree ;  while  in  cases  where  very  severe 
tension  has  been  employed,  or  at  the  point 
where  a  hook  has  been  applied  for  the  pur- 
pose of  forcibly  lifting  a  nerve  from  its  bed, 
the  myelin  has  been  found  to  be  broken  up 
and  aggregated  in  small  droplets  within  the 
neurilemma.  The  axis-cylinder  in  some 
specimens  appears  attenuated  and  nodose. 


but  is  very  rarely  injured.  Provided  the 
nerve  is  not  torn  across,  regeneration  al- 
ways takes  place. 

(6)  Physiological  Effects. — These  may  be 
considered  under  two  headings — (a)  Effects 
on  the  conducting  power  of  the  nerve-fibres  ; 
(|3)  effects  on  the  nerve  itself,  including 
the  explanation  of  the  beneficial  effects  of 
nerve-stretching  in  neuralgia,  sciatica,  &c. ; 
(y)  effects  on  the  central  nervous  system. 

(a)  Effects  on  Conduction. — A  mixed 
nerve  contains :  (1)  motor  fibres ;  (2)  sensory 
fibres  ;  (3)  vaso-dilator  fibres  ;  (4)  fibres 
(possibly  identical  with  1)  conveying  trophic 
influences  ;  (5)  secretory  fibres. 

The  effect  of  stretching  a  nerve  gently 
is  to  heighten  the  conducting  power  of  all 
these  fibres,  so  that  a  limb,  the  main  nerves 
of  which  are  moderately  stretched,  exhibits 
shghtly  increased  mobility,  sUght  hyper- 
sesthesia  and  marked  increase  of  reflex 
excitability,  increase  in  blood-supply  and 
increase  in  nutrition,  coupled  with  rise  of 
temperature. 

A  stronger  puU  on  the  nerve  will  change 
this  hypertonic  into  a  hypotonic  state,  for 
then  every  fimction  of  the  fibres,  except  that 
of  movement,  wfll  be  obviously  diminished, 
and  the  first  group  of  fibres  to  show  this 
change  is  the  sensory  set,  the  result  being 
diminution  of  reflex  excitability,  hyper- 
sesthesia,.  and  ultimately  anaesthesia.  A 
stfll  more  severe  pull  vsoU.  affect  the  efferent 
conducting  paths  in  the  same  way ;  thus, 
slight  paresis  up  to  paralysis  may  be  pro- 
duced, and  at  the  same  time  trophic  ulcera- 
ation  with  loss  of  digits,  and  oedema  of  cel- 
lular tissues  (most  probably  fi:om  vaso- 
motor paralysis)  may  be  seen.  These  pro- 
found trophic  changes  are  not  seen  in  man, 
owing  to  the  fact  that  the  amount  of  force 
required  to  produce  them  would  be  obviously 
unjustifiable.  In  fact,  if  the  operation  is 
performed  for  the  relief  of  pain  (e.g.  in 
sciatica,  tabes  dorsalis,  &c.),  although  half- 
measures  are  much  worse  than  useless,  stiU 
no  paralysis  beyond  that  of  sensation,  and 
that  sUght,  should  be  produced  in  the  j)art 
supplied  by  the  nerve.  The  amount  of 
force  necessary  to  produce  this  may  be 
put  down  as  one-third  of  the  breaking  strain, 
as  a  rule.  In  every  case,  recovery  of  power 
of  sensation,  &c.,  wiU  be  obtained  if  the 
nerve  is  not  divided,  and  if  proper  after- 
treatment  is  adopted. 

(/3)  Effects  on  the  Nerve  itself  as  an 
Organ. — These  are  rather  questions  of  ana- 
tomy, and  have  been  discussed  above,  but 
one  point  of  pathological  interest  has  not 
been  referred  to,  and  may  be  mentioned 
here.  It  had  been  known  for  some  time  that 
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a  person  could  accurately  localise  toucli  and 
pain  in  a  nerve-trunk,  and  that  the  pain  in 
neuralgia,  sciatica,  &c.,  was  referred,  as  a  rule, 
to  the  trunk  of  the  nerve,  which  was  found 
to  be  tender  on  physical  examination,  &c. 
Mr.  Marshall  assumed  the  existence  of  nervi 
nervoritm,  pressure  on  which  from  inflam- 
matory exudation,  &c.,  would  explain  the 
locaUsed  symptoms  just  described ;  and  at 
the  same  time  he  showed  that  nerve-stretch- 
ing would  so  damage  these  nervi  nervorum 
as  to  diminish  their  conducting  power.  The 
writer  has  found  that  nerve-fibres  and 
sensory  nerve-endings  are  present  in  the 
sheaths  of  nerves,  so  that  the  anatomical 
basis  of  the  above  theory  is  supplied.  It 
will  be  obvious  that  a  very  slight  increase 
of  vascularity,  and  consequent  oedema,  will 
cause  very  m"gent  symptoms  by  pressing  on 
such  nerve-endings  enclosed  within  a  firm 
sheath  like  the  epineurimn,  and  more  es- 
pecially in  nerves  (Hke  the  inferior  dental, 
&c.)  which  He  in  hard  inextensible  bony 
canals. 

(y)  Effects  on  the  Central  Nervous  Sys- 
tem.— It  still  remains  a  question  whether 
the  extreme  stretching  of  a  nerve  does 
produce  any  real  effect  on  the  spinal  cord 
or  base  of  the  brain.  It  can  very  easily  be 
shown,  by  exposing  the  spinal  cord  within  a 
very  short  time  of  death,  long  before  rigor 
mortis  has  set  in,  that,  contrary  to  what  has 
been  frequently  stated,  there  is  no  mechani- 
cal effect  whatever  produced  on  the  nerve- 
centres  by  stretching  peripheral  nerves  ;  the 
simple  fact  being  that  nerves  are  so  fixed 
by  fibrous  bands  in  the  bony  foramina  of 
the  spine  and  skull,  as  to  preclude  the  pos- 
sibility of  the  least  movement  being  trans- 
mitted. There  then  remains  the  possibility 
of  the  mechanical  irritation  of  the  nerve- 
fibres  causing  changes  (functional)  in  the 
nerve-centres.  Brown-S^quard  and  Quin- 
quaud  have  asserted  that,  given  ansesthesia 
by  hemisection  of  the  cord,  this  can  be 
removed  by  nerve-stretching.  This  requires 
confirmation,  as  Prevost  has  obtained  simply 
negative  results  in  repeating  the  experi- 
ments. There  certainly  appears  to  have 
been  produced,  in  giiinea-pigs,  a  condition  of 
greatly  exaggerated  irritability  of  the  motor 
centres,  leadmgto  convulsions,  &c.,  but  very 
little  can  be  argued  from  guinea-pigs  direct 
to  man,  especially  on  this  matter. 

5.  Nerve-stretching  as  a  Therapeutical 
Agent. — It  will  be  best,  perhaps,to  eniimerate 
the  different  diseases  in  which  nerves  have 
been  stretched  with  distinct  advantage,  and 
under  each  heading  to  mention  the  principal 
points  which  require  special  attention.  It 
must  be  remembered  that  the  estimates 


given,  of  the  percentage  of  cases  in  which 
rehef  was  afforded,  are  necessarily  rough 
and  inaccm'ate,  owing  to  (1)  cases  being 
pubUshed  too  early,  and  (2)  cases  of  non- 
success  being  omitted  from  pubhc  records. 

A.  For  AbnormaUties  of  Movement. — 
(a)  Spasms.  —  Motor  nerves  have  been 
stretched  for  spasmodic  contractions  of 
voluntary  muscles  with  variable  success, 
probably  in  about  50  per  cent,  of  all  cases. 
The  cases  should,  however,  be  arranged  in  at 
least  two  groups — viz.  spasms  caused  by  old 
injury  to  nerve-trunks  (Nussbaum's  classical 
case  is  a  good  example),  and  spasms  in 
which  it  is  at  present  doubtful  whether  the 
irritative  lesion  is  in  the  nerve-trunk  or 
nerve-centres.  As  might  be  expected,  the 
percentage  of  cures  is  very  high  in  the  first 
class  and  very  low  in  the  second.  A  com- 
mon example  of  the  second  class  is  facial 
tic  or  tic  convulsif,  in  which  case,  the 
facial  muscles  are  affected  with  twitchings 
commencing  insidiously.  In  these  cases,  the 
facial  nerve  has  been  exposed  by  an  incision 
opposite  the  lower  end  of  the  parotid  gland, 
and  the  nerve  stretched  on  a  small  blunt 
hook.  As  a  necessary  result  facial  paralysis 
ensues,  but  as  this  clears  up,  the  spasms 
tend  to  return,  fi"om  which  it  would  appear 
that  the  disease  is  usually  of  central  origin. 
Putnam  found  that  in  a  healthy  dog  eight 
pounds'  puU  was  sufficient  to  paralyse  ;  it  is 
very  probable  that  five  poimds  is  adequate 
for  the  human  being.  He  also  makes  the 
valuable  and  practical  suggestion  that,  when 
nerve-stretcliing  is  undertaken  for  the  reUef 
of  spasm,  the  patient  should  be  prefer- 
ably anaesthetised  ■with  ether,  so  that,  if 
necessary,  the  effects  of  the  anaesthetic  may 
be  got  rid  of  during  the  operation,  in  order 
to  see  the  effect  of  the  latter  on  the  affec- 
tion. Keflex  spasm,  such  as  blepharospasm 
accompanying  attacks  of  neuralgia,  must  of 
course  be  tl-eated  by  stretching  the  afferent 
sensory  nerve.    See  Facial  Spasm. 

(/3)  Contracture.  —  "Wryneck  (BiUi'oth) 
and  other  instances  of  contracture  in  cases 
of  peripheral  lesion  have  yielded  to  nerve- 
stretchmg,  but  many  cases  have  failed  as 
soon  as  the  conducting  power  of  the  nerve 
has  been  restored.  In  cases  where  the  seat 
of  the  lesion  is  doubtful,  nerve-stretching 
should  be  tried,  as  possibly  productive  of 
good. 

(y)  Tetanus. — This  condition  has  fi:e- 
quently  been  treated  ^ath  nerve-stretching 
(45  times,  Marshall,  1883),  but  with  so 
small  a  proportion  of  successes  (14),  as 
to  leave  it  perfectly  open  whether  the  good 
results  were  not  simply  cases  of  ordinary 
recovery  by  other  means  which  were  em- 
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ployed  at  the  same  time  (e.g.  Calabar  bean, 
chloroform,  &c.).  Smce  we  thus  get  infor- 
mation of  very  doubtful  value  from  the  re- 
cords of  empmcal  treatment,  and  since  the 
pathology  of  tetanus  is  so  obscure,  nerve- 
stretching  in  this  affection  cannot  be  de- 
tailed at  greater  length  here,  but  it  may  be 
worth  while  to  mention  that  the  successful 
cases  appear  to  have  been  those  in  which 
the  worst  symptom  was  trismus  and  not 
opisthotonos. 

(S)  Be/lex  Epilepsy. — In  some  cases  of 
epilepsy  (Nussbaum,  &c.)  the  attack  is  pre- 
I  ceded  by  violent  pains,  locahsed  distinctly 
i  m  different  nerves,  and,  in  these  cases,  very 
!  marked  rehef  (amounting  to  cure  in  several 
instances)  has  been  obtained  by  stretching 
the  nerve-trunks  thus  indicated.  Possibly, 
those  cases  in  which  an  attack  can  be 
warded  off  by  tightly  Hgaturing  the  limb  in 
which  the  prefatory  symptoms  appear,  could 
be  similarly  benefited. 

(e)  Paralysis. — Paralysis  of  movement, 
in  cases  where  a  nerve-trunk  has  been 
damaged  but  not  divided,  have  been  reHeved 
by  lii'ting  the  nerve  from  its  bed,  freeing  it 
from  its  attachments,  and  gently  stretching 
it.  The  operation  has  been  performed  in 
cases  of  paralysis  from  central  lesions,  with 
the  ob-vious  result  of  discredit  to  the  opera- 
tion and  operator.  Motor  inco- ordination 
in  cases  of  locomotor  ataxy  is  said  to  have 
been  improved  by  nerve-stretching;  but 
this  reqiures  confirmation,  especially  as 
several  cases  of  motor  inco-ordination  thus 
reHeved  do  not  appear,  from  the  clinical 
records,  to  have  been  genuine  cases  of 
ataxy. 

B.  For  Abnormalities  of  Sensation. — 
(a)  Hypercesthesia. — Just  as  in  the  case  of 
disturbances  of  movement,  those  cases  of 
aberrant  sensation  which  are  due  to  direct 
injury,  &c.,  of  the  nerve-trunk  are  those 
which  are  most  relieved  by  nerve-stretching. 
Hypersesthesia,  however,  may  be  due  to 
central  causes,  capable  of  reUef  by  opera- 
tion where  diagnosis  is  possible.  In  stretch- 
ing nerves  for  the  relief  of  pain,  it  is  to 
be  remembered  that  although  it  must  be 
thoroughly  done,  still  less  force  is  required 
than  when  disturbances  of  movement  (e.g. 
spasms)  have  to  be  treated.  A  second  point 
of  considerable  practical  importance  is  the 
possibility  of  the  pain  disappearing  gradu- 
ally  after  the  operation,  in  consequehce,  no 
doubt,  of  the  gradual  absorption  of  fluid, 
&e.  It  frequently  happens  that  the  patient 
experiences  some  pain  (almost  always  miich 
mitigated)  for  several  days,  but  cure  is  ulti- 
mately certain  if  the  operation  is  thoroughly 
carried  out. 


0)  Neuralgia,  Sciatica,  Sc. — The  cau- 
sation of  the  pain  in  these  cases  has  already 
been  discussed,  and  after  ordinary  means 
have  been  exhausted  (e.g.  counter-irritants, 
anodyne  apphcations,  deep  injections,  &c.), 
nerve-stretching,  or,  in  the  case  of  a  purely 
sensory  nerve,  nerve-avulsion,  will  almost 
certainly  result  in  cure,  since  the  percentage 
of  successes  appears,  at  the  lowest  estimate, 
to  be  74  per  cent.  (Marshall).  The  special 
points  in  connection  with  nerve-stretching 
for  neuralgia  and  the  pathology  of  the 
affection  have  already  been  discussed,  so 
that  no  more  need  be  said  here  on  the 
subject,  save  that  occasionally  a  tumour 
(psammoma)  may  grow  in  the  membranes 
covering  the  long  roots  of  the  nerves  in  the 
spinal  canal  (Marshall). 

(y)  Lightning  Pains  (Tabes). — As  loco- 
motor ataxy  often  exhibits  peripheral 
lesions  and  symptoms,  it  is  not  surprising 
that  the  Hghtning  pains  in  that  affection 
have  been  considerably  reheved  by  nerve- 
stretching.  Owing  to  the  low  trophic  level 
of  tabetic  tissues,  special  attention  must  be 
paid  to  the  wound  in  these  cases,  and  the 
condition  of  the  nerve  noted  before  it  is 
pulled.  The  reUef  from  the  pains  varies 
in  duration  considerably  in  different  cases, 
but  always  appears  to  have  been  gratefully 
appreciated  by  the  patient. 

(6)  AncBsthesia. — The  relief  of  anaesthe- 
sia by  nerve-stretching  has  been  employed, 
with  especial  success  in  cases  of  anaesthetic 
leprosy,  by  the  British  surgeons  in  India. 
Lawrie  pubHshed  30  cases,  all  successful; 
in  fact  every  case  appears  to  have  been  so. 
Nerve-spUtting  has  also  been  found  of 
service,  especially  where  the  nerve  has  be- 
come nodose  and  thickened. 

C.  For  Abnormalities  of  Nutrition. — 
In  1881,  Dr.  Bastian  caused  the  sciatic  nerve 
to  be  stretched  to  improve  the  state  of  nu- 
trition, in  a  limb  the  seat  of  infantile  para- 
lysis. The  effect  was  to  markedly  increase 
the  temperature  and  colour  of  the  part,  and 
apparently  improve  the  state  of  the  tissues. 

Victor  Horsley. 

NERVES,  Injuries  of.  —  Section.— 
Like  aU  other  parts  of  the  body,  nerves  may 
be  injured  in  various  ways  ;  of  these,  sec- 
tion by  a  sharp  cutting  instrument,  such  as 
a  knife,  is  at  once  the  most  common  and 
simple.  The  changes  that  occur  in  the 
nerve-ends  after  division  may  be  shortly 
described  as  follows.  The  whole  of  the 
peripheral  portion  undergoes  degenerative 
changes  in  its  entire  length  and  distribution. 
The  white  substance  of  Schwann  becomes 
segmented  and  coUecta    in  globules  of 
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vaiying  size  within  the  sheath ;  finally, 
the  whole  of  the  myelin  is  destroyed. 
The  axis  cylinder  splits  into  numerous 
longitudinal  fibrils,  and  is  gradually  com- 
pletely disintegrated.  The  nerve,  as  such, 
is  entii-ely  destroyed  within  four  or  five 
weeks. 

After  this  complete  degeneration,  regene- 
rative changes  occur  in  the  peripheral  ex- 
tremity, independently  of  its  reimion  with 
the  proximal  end.  The  nuclei  of  the  sheath 
of  Schwann  multiply,  and,  after  a  time, 
unite  to  one  another  so  as  to  form  new  "axis- 
cylinders.  Aroimd  these  the  myelin  sheath 
is  subsequently  formed,  but  seldom  attains 
the  natural  dimensions.  The  length  of  time 
required  for  regeneration  of  the  peripheral 
end  is  not  certainly  known,  but  the  writer 
has  seen  new  nerve-bundles  in  the  peri- 
pheral end  six  months  after  section,  and 
is  inclined  to  think  that  a  further  period  of 
a  year  or  more  frequently  elapses  before 
regeneration  is  nearly  complete.  It  is 
probable  that  regeneration  is  more  rapid 
in  young  subjects  than  in  old;  and  it  is 
certain  that  union  with  the  proximal  end 
materially  hastens  regeneration. 

The  changes  occurring  in  the  proximal 
end  are,  unlike  those  of  the  peripheral, 
strictly  limited  in  their  extent,  being  con- 
fined to  that  portion  of  the  nerve  imme- 
diately above  the  point  of  section ;  according 
to  some  authors,  to  the  next  node  of  Eanvier. 
In  this  Hmited  portion  of  nerve  the  same 
degenerative  changes  occur  that  have  been 
described  as  affecting  the  whole  peripheral 
end,  but  regeneration  is  much  more  rapid. 
The  most  noticeable  condition  of  the  upper 
end  is  the  bulbous  enlargement,  which  de- 
velopes  immediately  above  the  point  of 
section  within  a  few  weeks  of  the  injvu-y, 
and  which  is  never  met  with  in  the  nerve 
below  the  point  of  section.  This  bulb, 
which  is,  roughly  speaking,  about  tvnce  the 
diameter  of  the  normal  nerve-trunk  on 
which  it  is  situated,  and  oval  in  shape,  is 
generally  matted  to  the  surrounding  tissues, 
and  feels  very  tough  and  resistant  to  the 
fingers.  On  section,  numerous  nerve-bundles 
may  be  seen,  and  a  microscopic  examina- 
tion wiU  show  that  the  bulb  in  question  is 
made,  not  only  of  fibrous  tissue,  but  also  of 
nerve-tubules,  smaller  in  size  than  is  natural, 
with  a  proportionately  small  myelin  sheath, 
and  collected  into  smaller  bundles  than  are 
those  of  nerves  in  a  normal  condition.  These 
tubules  are  either  persisting  ones,  which 
have  altered  in  size  on  accoimt  of  the  pres- 
sture  to  which  they  have  been  subjected  by 
the  dense  fibrous  tissue,  or  else  new  tubes 
in  process  of  development. 


Tlie  Union  of  the  Divided  Nerve  is 
brought  about  by  a  gradual  development  of 
new  axis-cylinders  from  the  nuclei  of  the 
sheath  of  Schwann,  in  both  the  proximal  and 
peripheral  ends,  forming  a  uniting  medium 
through  which,  when  perfected,  nerve-cur- 
rents may  be  transmitted.  Whether  union 
wQl  occinr  in  any  individual  case  or  not, 
depends  much  upon  the  amount  of  separa- 
tion of  the  divided  ends.  When  these  are 
maintained  in  close  contact  and  in  good 
apposition,  union  is  both  more  rapid  and 
more  perfect  than  in  the  absence  of  such 
conditions ;  j^et,  even  when  closely  apposed 
imion  may  faU.  If,  on  the  other  hand,  there 
is  wide  separation  of  the  divided  ends,  and 
especially  if  muscle  or  scar-tissue  intervene, 
union  will  most  Hkely  not  occur  at  all,  and 
in  any  case  will  be  long  delayed.  But, 
though  delayed,  union  may  occur  even  after 
excision  of  as  much  as  two  to  three  inches 
of  a  nerve-trunk. 

The  changes  that  occur  in  the  parts 
supplied  by  the  divided  nerve  are  many 
and  various.  They  affect  mobility,  sensitive- 
ness, and  nutrition. 

The  muscles  suppHed  by  the  divided 
nerve  are  at  once  paralysed,  and  remain 
in  this  condition  so  long  as  reunion  is 
delayed.  Not  only  are  they  paralysed, 
however ;  they  also  rapidly  waste  and  de- 
generate. The  atrophy  of  the  muscle  is 
much  more  than  can  be  accoimted  for  by 
simple  want  of  use,  and  is  infinitely  more 
rapid  and  complete.  It  is  accompanied  by 
degenerative  changes  in  the  intimate  struc- 
ture of  the  muscular  substance,  which  be- 
comes the  seat  of  fatty  change.  Within 
three  or  four  months  the  muscles  have 
practically  disappeared ;  and  not  only  does 
the  affected  muscle  diminish  in  bulk,  it  also 
becomes  actually  shorter,  and  may  thus 
cause  considerable  interference  with  the 
freedom  of  action  of  other  muscles.  Not- 
vnthstanding  their  complete  atrophy,  the 
muscles  become  entirely  regenerated  if 
union  of  the  divided  nerve  ensues. 

The  electrical  reaction  of  the  muscles, 
after  section  of  their  motor  nerve,  is  a  point 
of  some  interest  and  importance.  Within 
twenty-four  hours  of  the  nerve-section,  their 
faradic  irritability  begins  to  diminish,  and 
within  four  or  five  days  is  completely  lost. 
In  the  first  day  or  two  after  the  nerve-injury 
the  galvanic  irritability  may  be  increased, 
but  is  more  frequently  not  appreciably 
altered.  After  this  time  it  gradually  di- 
minishes, and  in  the  course  of  three  or  fovu- 
weeks  the  strongest  current  fails  to  produce 
any  contraction.  It  is  during  and  before  this 
period  of  diminishing  galvanic  irritability 
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''  h&t  the  '  reaction  of  degeneration  '  becomes 
uaarked.  Normally,  the  kathodic  closure 
oontraction  of  a  healthy  muscle  is  greater 
ban  the  anodic  closure  contraction.  After 
serve-section,  when  degeneration  sets  in, 
die  anodic  closure  contraction  first  becomes 
equal  to,  and  then  greater  than,  the  katho- 
llic,  a  reaction  which  indicates  degeneration 
if  muscle  and  nerve,  and  is  therefore  a 
raluable  diagnostic  sign.  After  union  of 
Uie  divided  nerve  has  taken  place,  voluntary 
loower  in  the  previously  paralysed  muscles 
eetums  before  faradic  or  galvanic  irritabihty. 
The  patient  may  be  able  to  use  the  muscle 
tor  many  months  before  it  will  contract  on 
ifipphcation  of  the  electric  current. 

Loss  of  Sensation. — Supposing  the  di- 
Tided  nerve  to  contain  sensory  fibres,  sen- 
isation  will  be  more  or  less  impaired  after 
injury.    In  most  cases  complete  ansesthesia 
■.results,  the  patient  losing  aU.  sense  of  touch 
imd  pain,  of  heat  and  cold.    In  other  cases, 
and  especially  where  the  part  is  supphed 
by  nerve-filaments  derived  from  more  than 
one  trunk — e.g.  the  ring  finger,  which  is 
supplied  by  both  the  median  and  the  ulnar 
;  nerves — more  or  less  sensibility  may  persist. 

In  testing  the  amoimt  and  extent  of  im- 
-  paired  sensibihty,  it  is  necessary  to  be  very 
careful.  Examination  of  a  supposed  anaes- 
thetic area  should  always  be  made  in  siich 
la  manner  as  to  exclude  the  possibihty  of 
=  exciting  sensory  impressions  through  the 
Lmedium  of  neighbouring  nerves.  Thus,  if 
)a  finger  be  pressed  or  pushed,  the  patient 
L  may  perceive  through  his  '  muscular  sense ' 
tthat  it  is  being  touched.  Or,  if  the  supposed 
=  anaesthetic  area  be  tested  by  the  surgeon 
;  gently  rubbing  it  with  his  finger,  the  vibra- 
:  tions  conveyed  to  the  neighbouring  healthy 
tnerves  will  correctly  convey  tactile  sensa- 
:  tions.  In  order,  therefore,  to  avoid  being 
r  misled,  all  examinations  shoiddbe  conducted 
••■with  as  Uttle  interference  as  possible  with 
r  neighbouring  parts.  The  point  of  a  pencil 
i  is  as  good  as  anything  for  testing  the  sense 
( of  touch ;  and  the  surgeon  should  notice 
r  not  only  whether  the  patient  can  feel,  but 
I'whether  he  can  also  correctly  localise  his 
s  sensations. 

Trophic  Changes. — The  alterations  in  the 
1  nutrition  of  the  paralysed  parts  is  of  much 
:  miportance.  It  has  already  been  mentioned 
■  that  the  muscles  not  only  atrophy,  but  also 
degenerate.  The  skin  is  Uable  to  be  attacked 
in  various  ways.  In  some  cases  there  is  not 
much  alteration,  but  in  most  the  surface  be- 
comes smoother  than  is  natural,  and  occa- 
sionally, in  addition,  shiny  and  gUstening,  the 
papUlaj  appearing  to  be  obhterated.  Erup- 
tions of  eczema,  herpes,  or  acne  may  result. 


In  many  cases  ulcers  ajDpear  in  the  anaes- 
thetic area,  and  are  frequently  due  to  injury 
of  some  kind  or  another  which,  on  account 
of  its  painlessness,  has  passed  imnoticed 
by  the  patient.  Sometimes,  however,  these 
ulcers  occur  while  the  part  is  completely 
protected,  and  must  then  be  attributed  to 
interference  with  the  trophic  nerves.  When 
protected,  these  ulcers  will  generally  heal, 
though  they  may  be  slow  to  do  so. 

In'  addition  to  ulcerations,  local  gangrene 
may  result  from  nerve-injury  —  e.g.  the 
finger-tips  may  be  destroyed ;  the  gangi-ene 
is  of  the  dry  variety.  Painless  whitlows, 
with  loss  of  the  nails,  are  also  not  un- 
common. The  hau:  of  the  affected  area  fre- 
quently falls  off,  and  in  other  cases  becomes 
brittle  and  stumpy.  The  naUs  may  be  cast 
off  entire,  or  may  become  fibrous  and  brittle, 
very  curved,  ridged,  and  furrowed.  Their 
appearance  is  often  very  characteristic. 

Disease  of  the  Articulations. — The  joints 
supphed  by  a  divided  nerve  generally  suffer 
in  proportion  to  the  affection  of  the  soft  tis- 
sues. An  interval  of  considerable  length 
may  intervene  between  the  nerve  injury 
and  the  joint-disease,  but,  in  some  cases, 
the  latter  commences  within  a  few  days 
of  the  former.  The  pathological  processes 
that  occur  are  not,  as  a  rule,  in  any  way 
different  fi'om  those  met  with  in  acute 
rheumatism.  There  is  the  same  synovitis 
with  exudation  of  plastic  lymph,  the  same 
tendency  to  affection  of  the  fibrotis  tissues 
of  the  articulation,  and,  as  in  acute  rheu- 
matism, the  inflammation  may  entirely 
resolve.  Fibrous  ankylosis,  is,  however, 
much  more  common  after  nerve-injm-ies 
than  in  simple  rheumatism,  and,  indeed, 
may  almost  be  said  to  be  the  rule  rather 
than  the  exception.  The  writer  has  seen 
one  case,  at  least,  of  true  bony  ankylosis. 

Many  or  few  joints  may  become  in- 
flamed, but  when  one  of  the  nerves  of  the 
upper  extremity,  which  supply  the  hand, 
is  the  seat  of  the  injiu-y,  many  of  the  finger- 
joints  are  commonly  affected. 

Clinically,  as  well  as  pathologically, 
these  cases  resemble  closely  acute  or  sub- 
acute rheumatism  on  a  Hmited  scale.  The 
diseased  joints  become  slightly  swoUen,  ex- 
tremely tender  to  the  touch,  and  pamful 
on  movement.  Gradually,  the  more  acute 
symptoms  pass  oft",  and,  in  the  larger  num- 
ber of  cases,  a  more  or  less  complete  anky- 
losis remains.  This  anlcylosis  is,  as  a  rule, 
incomplete,  and  over  a  limited  area  move- 
ment is  fairly  fi-ee.  The  extent  to  which 
a  limb  may  bo  crippled  by  this  form  of 
arthritis  can  scarcely  be  exaggerated,  and, 
occurring  as  it  does  in  combination  with 
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other  trophic  lesions,  it  is  liable  to  be  ac- 
companied by  an  amoimt  of  deformity  and 
suffering  not  easily  exceeded. 

Alteration  in  Temperature. — The  im- 
mediate result  of  division  of  any  of  the 
main  nerve-trunks  of  the  extremities  is 
vaso-motor  paralysis,  and  consequent  hy- 
pereemia  of  the  paralysed  area.  As  a  result 
of  this  increased  blood-supply,  the  tem- 
perature is  raised  above  that  of  the  corre- 
sponding part  on  the  opposite  side.  The 
increase  in  temperature  varies  in  different 
cases,  but  is  usually  about  two  or  three 
degrees.  After  a  few  days,  the  alteration 
in  temperatm-e  is  less  marked,  and  in  the 
course  of  a  few  weeks  the  temperature 
not  only  sinlcs  to  the  former  level,  but  the 
paralysed  area  becomes  several  degrees 
colder  than  is  normal.  The  faU  may  amount 
to  eight  or  ten  degrees. 

The  changes  that  have  just  been  de- 
scribed as  following  on  nerve-section,  may 
also  be  met  with  as  the  result  of  any  other 
injury  to  a  nerve.  It  is  quite  a  mistake  to 
suppose  that  the  various  trophic  changes 
are  dependent  upon  some  irritated  or  in- 
ilamed  state  of  the  nerve-trunk,  for  they 
are  met  with  after  simple  section  in  cases 
where  the  nerve  is  completely  divided,  and 
in  no  way  implicated  in  scar-tissue.  In 
addition,  it  must  be  remembered  that, 
within  a  few  days  of  section,  the  degenerate 
nerve-tubes  are  quite  incapable  of  convey- 
ing any  nervous  currents,  and  cannot  there- 
fore be  the  means  through  which  the 
nutrition  of  the  tissues  may  be  actively 
influenced. 

Diagnosis  of  Nerve-section. — The  dia- 
gnosis of  division  of  a  peripheral  nerve  is 
usually  an  easy  matter.  In  recent  wounds, 
however,  unless  the  sm-geon  bears  in  mind 
the  possibihty  of  such  an  injm-y,  he  is  not 
at  all  unhkely  to  overlook  it,  the  paralysis 
and  loss  of  sensation  being  frequently 
unnoticed  or  imcomplained  of  by  the  pa- 
tient. Later  on,  the  muscular  wasting  and 
shortening,  the  '  reaction  of  degeneration,' 
evidenced  by  the  use  of  the  galvanic  cur- 
rent, the  paralysis,  trophic  changes,  and 
loss  of  sensation  make  the  diagnosis  suifi- 
ciently  clear.  It  must  be  borne  in  mind 
that,  from  a  diagnostic  point  of  view,  the 
evidence  adduced  from  an  examination  of 
the  muscles  is  of  much  greater  weight 
than  that  derived  from  an  examination  of 
the  sense  of  touch,  which,  as  has  already 
been  mentioned,  may  be  to  a  great  extent 
preserved. 

Treatment  of  Divided  Nerves. — In  all 
recent  cases  of  division  of  nerve-trunks, 
primary  sutiure  of  the  divided  ends  should 


be  performed.  The  nerves  are  very  elastic,, 
and  on  section  retract  to  considerable  dis- 
tances, frequently  necessitating  an  enlarge- 
ment of  the  wound.  If  the  cut  ends  are  at 
aU  jagged  or  torn,  fresh  sections  should  be 
made,  and  contact  ensured  by  thorough 
stretching.  From  thi-ee  to  six  sutm-es  are 
generally  requisite,  and  are  best  passed  by 
means  of  a  small  curved  needle  carried  in 
the  long  axis  of  the  nerve-fibres.  It  is 
quite  immaterial  whether  the  needle  be 
passed  through  the  whole  thickness  of  the 
nerve-ti-unk  or  only  thi-ough  the  sheath,  so 
long  as  thorough  apposition  is  obtained. 
There  is  no  reason  for  beUeving  that 
passage  of  a  needle  through  the  nerve, 
inflicts  any  serious  harm. 

The  best  material  for  sutures  is  fine 
kangaroo-tendon.  The  winter's  preference 
for  this  material  is  based  upon  the  fact  that 
he  has  seen  cases 'in  which  suture  with 
carboHsed  catgut  failed,  apparently  because 
the  sutures  did  not  last  a  sufficient  length 
of  time.  It  must  be  remembered  that 
nerves  do  not  unite  rapidly ;  if,  therefore^ 
there  be  any  tension  on  the  part,  it  is  cer- 
tainly advisable  to  use  some  material 
which  will  maintain  the  divided  ends  in 
apposition  for  a  longer  time  than  does 
catgut.  Every  endeavour  shoidd  be  made 
to  obtain  primary  union  of  the  wound,  for, 
if  much  suppuration  occur,  separation  of 
the  recently  rmited  nerve  by  inflammatory 
products,  or  matting  in  fibrous  tissue,  is 
hkely  to  ensue. 

Supposing  the  divided  nerve  to  have 
escaped  primary  suture,  and  the  patient  is 
not  seen  for  some  months  later,  an  opera- 
tion for  resection  of  the  separated  extre- 
mities and  secondary  suture  should  be 
imdertaken.  There  are  not  at  present  a 
sufficient  number  of  recorded  cases  to  allow 
of  any  opinion  being  offered,  as  to  the 
amount  of  time  tha-fc  may  elapse  after 
which  suture  can  be  successfully  performed. 
The  operation  should,  therefore,  not  be 
withheld,  in  any  case,  simply  on  account  of 
the  length  of  time  that  has  elapsed  since 
the  original  injmy.  The  appHcation  of  an 
Esmarch's  bandage  materially  facflitates  the 
search  for  the  nerve,  but,  at  the  best,  the 
operation  is  hable  to  be  j)rolonged.  The 
incision  should  be  made  in  the  long  axis  of 
the  nerve  at  the  seat  of  injury. 

It  is  often  advisable  to  expose  the  nerve- 
trunk  above  or  below,  and  tlaen  to  trace  it 
down  until  the  cut  end  is  reached.  The  , 
divided  ends  are  always  adlierent  to  the  i 
surrounding  tissues,  the  upper  being  bulb- 
ous, the  lower  often  atrophied.  They 
should  be  freely  separated  and  fr-esh  seo- 
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iions  cut  as  cleanly  as  possible.  There  is 
wo  object  in  cutting  away  much  of  the 
tower  end,  for  it  is  aU  equally  atrophied. 
'Neither  need  the  entire  bulb  be  removed 
— though  the  gi-eater  part  of  it  should  be — 
cor  it  offers  a  better  hold  for  the  sutures 
bhan  does  the  nerve-truok  itself.  If  the 
laerve  seems  much  shortened,  the  ends 
should  be  thoroughly  stretched  before  being 
;jutured,  and  the  limb  should  be  put  up  in 
;'3uch  a  position  as  to  ensure  as  httle  longi- 
tudinal tension  as  possible.  The  sutures 
ijhould  be  of  the  same  material  and  may 
)oe  passed  in  the  same  way,  as  has  been 
Mescribed  in  the  account  of  piimary  sutm-e. 

The  prognosis  of  cases  in  which  nerve- 
;-3utm-e  has  been  performed  must  be  some- 
what uncertain.  "When  the  patient  is 
lyoimg,  when  good  apposition  has  been  ob- 
;tained,  and  when  the  woimd  has  healed  by 
ifirst  intention,  it  is  most  probable  that  the 
ifunctions  of  the  nerve  will  be  restored, 
:either  completely  or  else  in  part.  In  some 
cases  sensation  may  return  and  motion 
Lmay  never  be  regained;  in  other  cases  the 
•reverse  holds  good. 

The  length  of  time  reqmred  for  this 
•.restoration  is  most  various.  In  recent  cases 
1  primary  union  of  the  divided  ends  is  but 
;  rarely  attained,  and  the  process  of  degene- 
■.ration  and  subsequent  regeneration  is  ne- 
icessarily  a  lengthened  one.   In  cases  of 
i-secondary  suture,  sensation  sometimes  com- 
mences to  retm'n  within  twenty-four  hours, 
)but  a  much  longer  time  is  requisite  for  the 
•restoration  of  the  atrophied  muscles.  In 
(any  case,  the  surgeon  must  not  be  disap- 
:  pointed  if  no  improvement  makes  itself 
1  apparent  for  weeks  or  months.    The  writer 
2has  seen  patients,  in  whom  restoration  of 
f function  did  not  commence  until  nearly 
t  two  years  after  suture.   But,  whilst  waiting 
fifor  repair,  other  treatment  should  by  no 
maeans  be  neglected ;  it  is  most  important  to 
iprevent,  as  much  as  possible,  the  deformities 
land  trophic  lesions  which  are  almost  certain 
i<to  ensue.   Perhaps  the  most  important  rule 
t-to  observe  is  that  the  whole  extremity  which 
is  the  seat  of  injury,  and  especially  the  para- 
lysed part,  should  be  kept  warm;  cold  is 
certainly  prejudicial,  and  repair  in  many 
"  cases  is  apparently  more  rapid  dm'ing  the 
•  summer  than  the  winter  months.  Galvan- 
ism is  often  useful,  even  in  cases  where 
muscular  irritability  is  absent,  and  appears 
!'to  have  some  influence  in  maintaining  the 
nutrition  of  the  part.    It  should  be  perse- 
vered with  so  long  as  any  hope  of  union  re- 
mains. Daily  friction  and  shampooing  of  the 
limb  should  be  practised,  and  any  tendency 
to  fixation  of  joints  and  muscular  contrac- 

VOL.  11. 


tion  should  at  once  be  combated.  The  treat- 
ment of  cases  of  arthritis  is  most  imsatis- 
factory  at  best.  In  the  early  stages,  bhsters 
are  sometimes  useful,  and,  as  early  as  the 
inflammation  allows,  the  patient  should  be 
aneesthetised  and  all  recent  adhesions  be 
broken  down. 

Partial  Section. — Contrary  to  the  opi- 
nions of  some  authors,  the  writer  is  quite 
convinced  that  partial  section  of  a  nerve- 
trunk  is  by  no  means  so  severe  a  lesion  as 
complete  division.  It  has  been  stated  that 
trophic  lesions  of  various  kinds  are  more 
frequent  after  partial  than  after  complete 
division.  The  writer  has  observed  several 
such  cases  dtu-ing  considerable  periods  of 
time,  and  feels  certain  that  the  amotmt  of 
paralysis,  of  auEESthesia,  and  of  trophic 
lesions  is  in  dfrect  proportion  to  the  amount 
of  nerve-fibres  divided.  The  prognosis  of 
union  in  such  oases  is  also  better  than  in 
those  of  complete  division,  for  the  divided 
tubules  are  but  httle  separated,  and  so  can 
more  readily  rejoin. 

In  recent  cases  of  partial  division  it  is 
as  well  to  sutm-e  the  divided  strands,  more 
especially  in  cases  where  almost  the  whole 
trunk  has  been  severed.  If,  however,  the 
patient  is  not  seen  until  the  wound  is  healed, 
the  treatment  to  be  adopted  will  depend  on 
the  amount  of  function  that  is  lost.  Sup- 
posing this  to  be  very  considerable,  it  is 
advisable  to  cut  down  on  the  nerve  at  the 
seat  of  injm-y,  then  to  resect  the  ends  and 
perform  secondary  suture,  if  division  be 
found  to  be  practically  complete.  It  is 
always  best  to  do  this  if  the  frmctions  of  the 
injinred  nerve  are  almost  lost,  for  it  must  be 
remembered  that  those  which  remain  may 
be  really  dependent  upon  some  abnormal 
distribution  of  another  nerve-tnuik,  com- 
plete division  of  the  damaged  nerve  having 
really  occurred.  Where  an  examination 
tends  to  show  that  but  few  nerve-fibres  have 
been  divided,  the  case  may  fauiy  be  left 
alone  so  far  as  operation  is  concerned. 

Injuries  to  Peripheral  Nerves. — Con- 
sidering the  ahnost  innumerable  injm-ies  of 
peripheral  nerves,  it  must  be  allowed  that 
severe  symptoms  resulting  fr'om  such  an 
accident  are  relatively  uncommon.  It  is 
probable  that  when  symptoms  do  arise,  they 
are  due  to  implication  of  the  nerve  in  the 
scar-tissue  and  to  secondary  neuritis,  and 
not  directly  to  the  nerve-wound ;  and  it  is 
because  a  partially  divided  nerve  can  less 
readily  contract,  and  so  escape  inclusion  in 
the  scar,  that  partial  division  of  a  filament 
is  more  likely  to  bo  followed  by  troublesome 
symptoms  than  if  the  division  "has  been  com- 
plete.  The  symptoms  of  injiu-y  to  or  irrita- 
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tion  of  a  peripheral  filament  are — reflex  con- 
traction of  neighboui-ing  miiscles,  producing 
painful  spasm,  rigidity,  and  uselessness  of 
the  injured  extremitj^ ;  pain  of  a  neiiralgio 
nature  radiating  over  an  area  of  varying 
dimensions ;  occasionally,paralysis  of  neigh- 
bouring muscles.  In  hysterical  patients  the 
health  may  be  seriously  affected. 

The  treatment  of  such  cases  consists  in 
removing  the  cause.  If  the  woimd  has 
cicatrised,  it  wOl  frequently  be  found  that 
at  one  spot  the  cicatrix  is  extremely  sensi- 
tive, and  that  any  pressure  exercised  in  this 
situation  at  once  causes  radiating  neuralgic 
pains,  and  perhaps  muscular  spasm.  If 
this  be  the  case,  the  cicatrix  should  be  com- 
pletely excised.  If  any  suspicion  exist  that 
the  pressmre  of  some  foreign  body,  such  as  a 
shot,  is  the  exciting  cause  of  the  symptoms, 
a  cp,reful  examination  of  the  supposed  seat  of 
irritation  should  be  made,  and  any  foreign 
body  should  be  removed. 

Peessuke  on  Nerves. — Pressure  may 
be  applied  by  external  objects,  or  may  be 
due  to  the  growth  of  tumours,  displaced 
bones  in  cases  of  dislocation,  the  caUus 
thrown  out  in  repair  of  fractures,  implication 
in  cicatrices,  &c.  The  effects  of  pressure  on 
a  mixed  nerve  are  most  apparent  in  respect 
to  its  motor  function ;  paralysis  of  muscle 
may  be  present,  while  sensation  is  retained ; 
the  reverse  is  rare.  Cases  of  crutch  palsy 
afford  good  examples  of  the  effects  of  extra- 
neous pressure,  whilst  paralysis  firom  pres- 
sure on  the  nerves  of  the  arm  during  sleep 
— especially  drunken  sleep — is  also  of  com- 
mon occmTence. 

The  diagnosis  of  such  cases  is  usually 
easy,  and  the  prognosis  is  good.  Treatment 
by  galvanism  and  friction,  with  abstinence 
from  the  use  of  the  crutches,  if  these  are 
the  cause,  usually  results  in  a  cure  within  a 
few  days  or  weeks.  Pressm'e  on  nerve-trunks 
by  cicatrices  is  generally  characterised  by 
the  gradual  onset  of  the  symptoms  which  are 
common  to  all  cases  of  nerve-injtu-y.  Thus, 
the  ansesthesia  is  preceded  by  numbing  and 
tingling  pains,  and  by  parasthesise  of  various 
kinds.  Paralysis  and  wasting  of  muscle  are 
also  gradual.  Trophic  lesions  are  slowly 
established.  Such  symptoms  as  those  ac- 
companying the  gradual  contraction  of  a 
cicatrix  are  a  sufficiently  clear  evidence  of 
pressure  on  a  nerve.  Supposing  the  anses- 
thesia and  paralysis  to  continue,  after  a 
sufficient  length  of  time  has  elapsed  to 
allow  of  the  cicatrix  becoming  more  supple 
and  less  adherent,  an  operation  should  be 
imdertaken  in  order  to  free  the  compressed 
nerve  from  the  fibrous  mass  in  which  it  is 
embedded. 


Injuries  of  Nerves  in  Fkacthees. — 
Lacerations  of  Nerves. — ^Were  it  not  for 
the  extreme  elasticity  and  toughness  of  the 
nerve-trunks,  there  is  no  doubt  they  would 
suffer  in  cases  of  fracture  much  more  fre- 
quently than  is  actually  the  case.  They 
do  not,  however,  always  escape.  There  are 
two  ways  in  which  nerves  may  be  damaged 
in  cases  of  fracture.  They  may  either  be 
torn  at  the  time  of  the  accident,  or  they 
may  be  compressed  by  callus.  If  torn  at 
the  time  of  the  accident,  the  symptoms 
will,  of  comrse,  supervene  immediately, 
whereas,  if  gradually  imphcated  in  callus, 
the  onset  will  be  gradual,  in  the  manner 
already  described  as  occurring  in  cases  of 
pressm-e  on  nerves  by  cicatrices. 

Where  a  definite  history  of  sudden,  or 
else  of  gradual  loss  of  function  can  be  ob- 
tained, the  diagnosis  is  rendered  compara- 
tively easy.  This,  however,  is  by  no  means 
always  the  case.  The  pain  of  the  injury,  j 
the  subsequent  bandaging  and  splintiag  of 
the  damaged  limb,  frequently  prevent  the 
patient  having  any  very  clear  idea  of  the 
condition  of  his  sense  of  touch  and  of 
his  muscular  power.  It  is  often  not  imtil 
the  splints  are  removed  that  paralysis  or 
numbness  is  noticed.  But  even  when  the 
surgeon  feels  satisfied  that  a  nerve  is  torn 
at  the  time  of  fracture,  it  is  in  aU  cases  ad- 
visable to  wait  until  tmion  of  the  broken 
bone  has  occiorred.  Secondary  suture  of 
the  lacerated  trunk  offers  prospects  of  union 
which  are  practically  as  good  as  those  of 
primary  suture ;  and  it  is  not  worth  while 
to  make  a  simple  ff'actm-e  into  a  compound 
one,  in  order  to  imite  a  torn  nerve. 

The  treatment  of  the  injiured  nerve 
after  rmion  of  the  fractm-e  has  occurred  is, 
however,  clear.    If  there  be  any  doubt  as  H 
to  whether  it  is  a  case  of  nerve-laceration,  n 
or  one  of  callus-impHcation,  it  is  as  well  to  H 
wait  and  see  if  improvement  results  as  the  H 
callus  is  absorbed.    If  no  such  improve-  H 
ment   occurs,  an   exploratory   operation  II 
should  be  undertaken,  the  nerve  should  be  H 
exposed,  and,  if  torn,  should  be  sutured.  I 
If,  however,  there  is  no  laceration  of  the  ■ 
nerve,  but  it  is  imphcated  in  callus,  the  H 
bone  which  surrounds  it  shoiildbe  chiselled 
away.    In  some  instances  true  pressure 
may  be  exercised,  not  by  callus,  but  by 
ff-agments  of  conaminuted  bone.  The  writer 
has  seen  one  such  case,  in  which  removal  ^ 
of  an  outlying  portion  of  bone  which  com-  U 
pressed  the  median   nerve  and  caused 
paralysis,  was  followed  by  rapid  disappear-  I ; 
ance  of  all  symptoms.  11 

Nerve-injuries  in  Dislocations.— As  jl* 
in  fractmres,  so  in  dislocations,  nervefl  il^ 
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may  be  torn  at  the  time  of  accident,  or 
Use  simply  compressed  by  the  displaced 
oone.  They  may  also  be  torn  in  attempts 
It  reduction.  It  is  in  connection  with  dis- 
Bocations  of  the  shoulder-joint  that  such 
rroubles  are  most  likely  to  occur,  and  not 
»nly  may  the  nerves  forming  the  brachial 
iblexus  be  torn  in  the  axilla,  but  the  whole 
Df  the  cords  of  the  plexus  may  be  torn  out 
rrom  their  attachments  to  the  spinal  cord. 

The  treatment  of  such  cases  is  often 
most  imsatisfactory.  Where  the  disloca- 
i<ion  is  unreduced,  and  the  symptoms  are 
Hue  to  the  pressm'e  of  the  displaced  bone, 
much  improvement  generally  follows  on 
reduction;  but  where  the  nerve-trunks 
laave  been  torn,  the  case  is  little  likely  to 
cmprove,  and  though  an  operation  for 
uutm'e  may  be  undertaken,  the  difficulties 
attending  it  are  generally  very  great. 

Contusions  of  Nerves. — A  severe  blow 
*an  a  nerve-trunk  may  be  followed  by  all  the 
;'3ymptoms  which  ensue  on  complete  section ; 
sin  other  cases  sensation  may  be  lost  while 
motion  is  retained ;  or  the  reverse  may  occur. 
'The  nerve  itself  may  be  either  simply  con - 
liused,  and  to  the  naked  eye  may  present 
iDO  abnormal  appearance,  or  else  it  may  be 
antu'ely  crushed.    The  prognosis  in  these 
jases  is  necessarily  most  uncertain.    It  is 
laot  possible  to  ascertaia  accm-ately  the  con- 
idition  of  the  nerve.     In  many  instances 
rapid  restoration  of  function  ensues.  In 
lathers,  improvement  is  so  slow  that  two  or 
:  ;hree  years  may  elapse  before  the  functions 
lore  entirely  restored ;  and,  in  yet  others, 
■;ao  repair  ensues.    The  treatment  is  prac- 
tically the  same  as  that  already  recom- 
^mended  in  cases  of  nerve-section. 

Punctured   Wounds   of    Nerves. — 
I  Punctured  wounds  of  nerves  are  sometimes 
'followed  by  symptoms  indicating  division 
of  some  fibres  and  irritation  of  others. 
IThus,  partial  ansEsthesia  and  paralysis, 
»with  muscular  wastiag,  may  be  combined 
•with  hypersesthesia,  and  neuralgic  pains 
"with  muscular  spasm.   In  the  early  stage, 
lithe  treatment  consists  of  rest  in  order 
-to  allay  the  in-itability  of  the  damaged 
ifibres,  which  are  only  in  part  divided,  and 
» aie  liable  to  be  impUcated  in  any  inflamma- 
tion that  results  from  the  iniury.    In  the 
later  stages,  when  the  irritability  has  passed 
off,  the  treatment  already  recommended  in 
cases  of  nerve-section  should  be  adopted. 

Neuritis.  —  Neuritis  may  supervene 
upon  any  injury  to  a  nerve,  but  it  is  fortu- 
nately of  rare  occurrence.  There  is  no  doubt 
that  the  cut  ends  of  aU  divided  nerves  are 
most  usually  implicated  in  the  inflamma- 
tory process  by  which  the  woimd  is  healed ; 


but  such  inflammation  is  strictly  limited  to 
the  injured  portions,  and  causes  no  definite 
symptoms.  The  form  of  nem-itis  which  is 
here  alluded  to  tends  to  spread  along  the 
whole  length  of  the  nerve.  It  may  be  either 
acute  or  ckronic.  The  changes  common  to 
aU  inflammatory  processes  are  combined 
with  gradual  destruction  of  the  nerve-fibres 
and  swelling  of  the  whole  trunk. 

The  symptoms  are  intense  pain  both  in 
the  course  of  the  inflamed  nerve  and  also 
in  its  peripheral  distribution,  combined  VTith 
muscular  spasm,  atrophy  and  trophic  le- 
sions. Treatment  consists  in  rest,  cooling 
applications,  and  leeching.  In  chronic  neu- 
ritis, counter-irritation  is  most  efficacious, 
and  in  obstinate  cases  nerve-stretching 
should  be  resorted  to. 

Anthony  A.  Bowlby. 

NETTLE-RASH.    See  Urticaria. 

NEURALGIA.  —  Nemralgia  may  be 
shortly  defined  as  local  pain  without  local 
signs  of  inflammation  or  disease. 

Causes. — The  causes  are  predisposing 
and  exciting,  but  in  very  many  cases  of 
nem-algia  no  definite  cause  can  be  assigned. 
With  regard  to  the  first,  an  hereditary  ten- 
dency to  nervous  affections — e.g.  epilepsy 
or  lunacy — is  the  most  important.  Any 
debihtating  influences,  whether  mental  or 
physical,  predispose  to  neuralgia.  The  chief 
exciting  causes  are :  1.  Exposure  to  cold. 

2.  Pressure  or  irritation  of  nerve-trunks. 

3.  Peripheral  irritation.  4.  Irritation  or 
disease  of  the  central  nervous  system. 

1.  Exposure  to  cold  appears  to  act  by 
setting  up  inflammatory  changes  aroimd 
the  nerve,  but  the  exact  manner  in  which 
the  nerve  is  affected  is  not  certainly  imder- 
stood. 

2.  Nerve-trunks  may  be  compressed  or 
irritated  either  by  pressure  on  them,  or  im- 
plication of  their  substance  by  a  tumour, 
or  else  by  siurrounding  inflammation — e.g. 
the  neuralgic  pains  caused  by  pressm-e  of 
a  thoracic  aneurism  upon  the  intercostal 
nerves  is  sometimes  very  severe.  The  pain 
is  referred  to  the  periphery  of  the  affected 
nerve.  The  implication  of  nerves  in  the 
scars  of  cicatrising  wounds  affords  an  excel- 
lent example  of  pressure  by  inflammatory 
exudation.  In  stumps,  neuromata  are 
commonly  foimd  (see  Neuroma),  and  are 
the  source  of  very  severe  neuralgic  pains. 
Sometimes,  slight  wounds  of  the  digits  or 
other  parts  are  followed  by  extremely  ten- 
der cicatrices,  pressure  on  which  at  one 
particular  spot  causes  intense  shooting  pain, 
due  to  inclusion  of  a  small  nerve -filament 
at  this  point, 
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3.  Peripheral  initation  may  reflexly 
cause  neuralgic  pains  in  very  distant  parts ; 
surgically  speaking,  this  is  one  of  the  most 
important  causes  of  neuralgia.  The  follow- 
ing may  be  adduced  as  instances  of  this 
reflex  nem'algia.  A  stone  in  the  kidney 
may  cause  severe  neuralgia  of  the  testis ;  a 
carious  tooth  may  cause  facial  neuralgia  in 
any  of  the  branches  of  the  fifth  nerve ;  a 
wound  in  the  hand  may  cause  pain  in  the 
arm  or  neck;  a  foreign  body,  such  as  a  shot, 
pressing  on  a  peripheral  nerve  may  cause 
neuralgic  pains,  which  are  referred  to  aU 
parts  of  the  affected  limb. 

4.  The  irritation  of  a  tumour  pressing 
on  the  brain  or  spinal  cord  may  cause  neu- 
ralgic pains  in  distant  parts.  Pressure  on 
the  cord  or  nerve-roots,  in  spinal  caries, 
often  results  in  severe  pains  in  the  chest  and 
abdomen.  Structural  disease  of  either  the 
brain  or  cord  may  produce  similar  symptoms. 

Syrrvptoms. — The  one  essential  symptom 
is  pain.  This  pain  is  locahsed  more  or  less 
accurately  to  the  area  supplied  by  a  certain 
nerve  or  nerves.  It  is  usually  described  as 
of  a  darting,  shooting,  or  plunging  character, 
and  radiates  from  a  central  point.  Pressure, 
upon  the  spot  where  the  affected  nerve 
emerges  from  beneath  the  deep  fascia  or 
from  a  bony  canaJ,  intensifies  the  pain. 

Epileptiform  neuralgia  is  the  name  given 
to  a  very  severe  and  fortunately  rare  form 
of  this  disease,  which  from  its  obstinacy  is 
very  liable  to  come  imder  the  notice  of  the 
sm-geon.  This  most  painful  affection  (which 
is  well  described  by  Trousseau  in  his  Clini- 
cal Medicine)  almost  invariably  attacks 
the  face,  and  may  follow  the  course  of  any 
one  or  of  aU  of  the  branches  of  the  fifth 
pair  of  nerves.  There  are  two  varieties. 
In  the  one  the  pain  is  accompanied  by 
spasm  and  tvritching  of  the  facial  muscles ; 
in  the  other  there  is  no  such  spasm.  The 
pain  is  not  constant  but  paroxysmal,  and  is 
liable  to  much  variation.  As  in  other  forms 
of  neuralgia,  many  weeks  or  months  may 
elapse  between  the  attacks,  which,  when 
xhey  supervene,  are  liable  to  be  repeated 
day  after  day  for  a  considerable  time.  The 
patients  vary  in  age,  sex,  and  constitu- 
tion. They  may  be  old  or  young,  men  or 
women,  robust  or  wealdy. 

The  paroxysms  of  pain  are  usually  of 
a  most  startling  character,  and  their  on- 
set is  very  sudden.  Their  dm*ation  varies 
from  four  or  five  seconds  to  half  a  minute, 
seldom  exceeding  the  latter  limit.  They 
may  be  repeated  so  rapidly  that  the  in- 
tervals are  scarcely  appreciable,  or  a  con- 
siderable time  may  elapse  between  the 
paroxysms.   The  paroxysm  may  be  started 


by  various  causes,  most  of  which  act  on  the 
peripheral  distribution  of  the  fifth  nerve. 
Quite  suddenly,  without  a  moment's  warn- 
ing, a  di-aught  of  cold  air,  an  attempt  to 
swallow  hquid  or  to  masticate  food,  the 
sHghtest  touch  of  the  hair  of  the  face  or 
of  the  skin,  an  attempt  at  speaking,  or  a 
sudden  noise  nsay  be  followed  by  a  severe 
pain.  This,  commencing  at  a  single  spot, 
rapidly  radiates  over  the  whole  of  the  branch 
of  the  nerve  which  supplies  the  surrovind- 
ing  area,  and  spreads  in  many  cases  to 
the  remainder  of  the  face.  At  the  onset 
of  the  paroxysm  the  patient  frequently 
appears  to  lose  all  self-control.  He  grasps 
his  head  with  both  hands  as  though  he 
would  crush  it,  he  clenches  his  teeth, 
clutches  violently  at  smTounding  objects,' 
or  writhes  in  agony  on  the.  floor.  It  is 
impossible  to  exaggerate  the  sufferings  of 
these  patients. 

The  precise  character  of  the  pain  varies 
at  different  times  and  in  different  patients. 
To  some  it  is  '  like  a  bundle  of  red-hot  wu-es 
being  driven  into  the  face  and  then  twisted 
in  all  directions  '  f^''alsham),  to  others  of  a 
stabbing  and  cutting  character.  Some  pa- 
tients describe  the  pain  as  similar  to  that 
experienced  by  severe  crushing  of  a  part, 
others  say  it  is  '  as  if  the  flesh  was  being 
torn  away.'  The  mucous  membrane  of  the 
lips,  gums,  and  nasal  cavities  is  just  as 
much  the  seat  of  pain  as  is  the  skin,  and  in 
some  mstances  the  secretions  are  variously 
altered,  the  nostril  becoming  hot  and  dry,  or 
the  eye  becoming  full  of  tears. 

On  account  of  the  fr-equency  with  which 
movements  of  the  mouth  cause  an  attack, 
the  patient  often  presents  an  appearance 
of  extreme  caution  in  his  actions.  When 
speaking,  he  does  so  with  clenched  teeth, 
and  with  hps  scarcely  paxted.  In  eating 
and  drinking  his  movements  are  very  slow. 
His  face  is  kept  wrapped  up  to  prevent  the 
contact  of  any  foreign  body  or  of  a  sudden 
blast  of  cold  au\  Sometimes,  under  the 
perpetual  mental  strain,  the  patient's  health 
gives  way,  for  he  is  often  almost  incapaci- 
tated for  sleeping  or  eating  and  drinking, 
and  his  whole  thoughts  are  concentrated  on 
himself.  In  other  instances  the  health  is 
maintained  in  a  manner  which  is  very  sur- 
prising, and  the  general  appearance  of  the 
patient,  when  free  from  pain,  is  often  most 
deceptive.  Occasionally,  the  subjects  of 
epileptiform  neuralgia  seek  relief  from  their 
sufferings  in  suicide,  a  termination  which 
sufficiently  emphasises  the  severity  of  tlie 
complaint. 

Diagnosis. — The  diagnosis  of  neiuralgia 
is  not  difficult,  but  care  is  necessary  not  to 
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confound  the  pain  caused  by  real  and  serious 
..isease  with  a  pam  that  is  purely  functional. 

Treatment.  —  Apart  from  medicinal 
treatment,  -which  will  not  be  considered  ia 
liie  present  article,  the  first  essential  is  to 
uscover  and  remove  the  cause.  Thus, 
eearch  should  be  made  for  any  tumour  or 
anflammatory  growth  forming  on  a  nerve- 
mmk,  for  any  somrce  of  peripheral  irrita- 
iion,  and  for  disease  of  the  central  nervous 
system.  Neuralgia  of  the  fifth  nerve  has 
oeen  completely  cured  by  removing  small 
i'ibrous  gi-owths  on  the  gums,  and  by  gouging 
way  the  alveolar  borders  of  the  jaw-bones, 
(vhere  these  have  been  foimd  to  be  unduly 
(.ensitive  to  pressm-e.  In  many  cases, 
I'Ounter-UTitation  by  means  of  bhstering 
iluids,  iodine,  &c.,  produces  excellent  residts ; 
Jind  in  cases  of  nem-algia  of  the  extremities 
b  thorough  coiu'se  of  '  massage  '  and  sham- 
sjooing  is  often  most  beneficial.  In  cases 
r)f  sciatica  and  other  neuralgic  pains  of  the 
i  imbs,  galvanism  sometimes  gives  great  re- 
;  ief.  It  should  be  applied  for  a  space  of  ten 
:Dr  fifteen  minutes  daily,  and  must  be  per- 
,  severed  in  for  several  weeks  before  a  cm*e 
.  3an  be  expected.  The  current  need  not  be 
J,  very  powerful  one. 

In  addition  to  the  removal,  if  pos- 
uible,  of  the  exciting  cause,  the  operations 
of  Neurotomy,  Neurectomy,  and  Nerve- 
V5TRETCHING  may  be  advantageously  em- 
loloyed.    The  chief  objection  to  the  two 
I'ormer  is  that,  except 'in  the  case  of  purely 
«iensory  nerves,  the  resulting  paralysis  from 
I  livision  of  motor  as  well  as  sensory  branches 
!.s  a  most  serious  evil,  and  every  other  me- 
ihod  should  be  thoroughly  tried  before  such 
lan  operation  is  undertaken  on  one  of  the 
merve-tnmks  of  the  extremities.    In  cases 
of  neuralgia  in  any  part  of  the  body,  but 
;3speciaIIy  in  the  case  of  such  a  disease 
laffecting  the  branches  of  the  fifth  nerve, 
laeiu'otomy  almost  always  gives  tempo- 
•rary  relief.    In  some  cases  the  relief  is 
permanent,  but  in  many  more  it  is  only 
'temporary.     The  return  of  pain  in  any 
:given  area  must  not  be  interpreted  as 
implying  a  reunion  of  the  divided  nerve, 
for    this    comparatively    rarely  occurs. 
NNeuralgia  is  often  reflex,  being  excited  by 
>any  peripheral  irritation;  and  where  the 
original  source  of  irritation  has  been  re- 
moved, the  nerve-centres  may  yet  remain 
lin  a  state  of  imdue  irritability,  and  may  be 
excited  by  irritation  of  any  other  centripetal 
branch.    In  spite  of  such  obstacles,  the 
operation  of  neurotomy  is  fully  justifiable  in 
cases  of  obstinate  neuralgia. 

If  neurotomy  fails,  the  operation  of 
ineurectomy  may   be   undert^en.  The 


rationale  of  such  a  proceeding  is  that  after 
excision  of  a  portion  of  the  nerve-trunk 
reimion  is  less  hkely  to  occur.  This  is 
certainly  true,  but  in  most  cases  the  return 
of  pain  is  not  due  to  such  repau*.  It  is  the 
opinion  of  the  writer  that  such  an  operation 
excels  neurotomy  only  in  those  cases  in 
which  the  excision  of  a  portion  of  the  nerve 
involves  the  division  of  other  sensory 
branches — e.g.  in  excision  of  the  infi:a-or- 
bital  the  branches  to  the  teeth  and  palate 
are  also  cut  away.  In  all  cases  of  neur- 
algia severe  and  obstinate  enough  to  call 
for  operative  interference,  nerve-stretching 
should  always  be  practised  before  either 
neurotomy  or  nem'ectomy,  for  it  is  often 
equally  or  even  more  eflicacious,  and  in  the 
case  of  the  motor  nerves  the  damage  done 
to  peripheral  parts  is  infinitely  less.  Fm*- 
ther,  in  those  cases  in  which  nem'otomy  or 
neurectomy  are  performed,  it  is  certainly 
advisable  to  combine  nerve -stretching  vnth 
such  a  procedure,  the  nerve  being  stretched 
before  it  is  cut.  The  operation  is  one  of 
universal  apphcation  in  aU  cases  of  neur- 
algia. 

The  treatment  of  epileptiform  neuralgia 
is  most  unsatisfactory  and  uncertain,  yet 
good  and  permanent  results  do  follow  sm-- 
gical  interference  in  a  certain  number  of 
cases.  As  in  other  forms  of  nem'algia,  nerve- 
stretching  of  either  the  inferior  dental,  the 
supra-  or  infra-orbital  should  be  tried  be- 
fore division  of  these  trunks,  but  either 
nem'otomy  or  neurectomy,  or  excision  of 
Meckel's  ganghon,  may  be  practised.  Each 
operation  is  generally  followed  by  some 
period  of  rehef ;  the  pain  may  not  return  for 
months,  and  it  must  be  borne  in  mind  that 
many  patients  are  quite  willing  to  pm'chase 
temporary  immtmity  at  almost  any  cost. 
They  wiU  submit  to  operation  after  opera- 
tion, so  long  as  the  faintest  hope  of  benefit 
remains.  Anthony  A.  Bowlby. 

NEUROMA. — A  nem-oma  is  a  tumour 
of  a  nerve,  but  the  structure  of  neuromas 
varies.  They  may  be  divided  into  (a)  true, 
0)  false,  (a)  A  true  neiuroma  is  one  which 
is  composed  of  nervous  tissue.  Tliis  tissue 
may  either  consist  of  nerve-fibres,  medul- 
lated  or  non-medullated,  or  else  of  true 
ganglionic  cells  with  a  sm-romiding  network 
of  fibres.  In  almost  all  true  nem'omas  the 
nerve-tubules  are  not  contmuous  with  those 
of  the  nerve-trunk  to  which  they  are 
attached,  and,  as  a  rule,  are  not  arranged 
in  any  definite  order,  but  form  an  irregular 
network  mixed  with  a  varying  amoimt  of 
loose  connective  tissue.  The  majority  of 
the  fibres  are  smaller  than  those  composing 
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a  normal  nerve,  and  often,  some  of  them 
have  scarcely  any  medullary  sheath. 
Although  the  matrix  in  which  these  fibres 
lie  is  generally  composed  of  connective 
tissue,  it  may  consist  of  myxomatous  or 
sarcomatous  elements.  Neuromas  com- 
posed of  nerve-fibres  or  of  gangUonic 
elements  are  very  rare ;  the  writer  has  not 
seen  such  a  case. 

((3)  A  false  neuroma  is  a  tumour  situated 
on  a  nerve,  and  not  itself  contaioing  any 
nerve-elements.  There  are  several  varieties 
of  false  nem'omas,  but  the  most  common  of 
such  tumours  are  fibromas.  These  consist 
almost  entirely  of  white  fibrous  tissue  with 
but  few  connective  tissue  cells.  Myxomas, 
gliomas,  and  sarcomas  are  also  met  with  in 
nerves,  the  latter  more  commonly  than  the 
former.  They  dififer  from  the  fibromas  ia 
the  greater  rapidity  of  their  gi-owth,  in  their 
tendency  to  infiltrate  rather  than  simply  to 
push  aside  the  nerve-tiibides  among  which 
they  grow,  in  their  greater  softness  and  suc- 
culence, and  in  their  cut  section  being  pink, 
homogeneous,  and  gelatinous,  instead  of 
white,  shining,  and  fibrous. 

Neuromas,  either  true  or  false,  are  most 
cormnon  on  the  nerve-trunks  of  the  extrem- 
ities ;  they  vary  in  size  from  a  pin's  head 
to  an  egg,  but  are  most  commonly  about 
as  big  as  a  nut.  In  shape  they  arfe  usually 
rounded  or  oval,  smooth  on  the  siurface  and 
firm  to  the  touch.  Nem-omas,  especially 
those  composed  of  fibrous  tissue,  firequently 
lie  between  the  nerve-bundles,  pressing 
them  aside  and  not  actually  involving  them 
in  their  growth.  But,  in  other  cases,  one  or 
more  of  the  nerve-bundles  may  pass  com- 
pletely through  the  tumours. 

Another  variety  of  nem'oma  is  the  trau- 
matic neuroma,  which  is  met  with  in  stiunps 
after  amputation,  or  in  any  nerve  that  has 
been  completely  or  partially  divided.  Such 
tumours  vary  in  size  according  to  that  of 
the  nerve  on  which  they  are  situated ;  they 
are,  roughly  speaking,  about  twice  the  dia- 
meter of  their  nerve-trunk,  and  their  length 
ii  about  double  their  width.  They  are 
smooth  and  oval,  tapering  at  their  extrem- 
ities, and  directly  continuous  with  their 
nerve-trunk.  They  are  generally  adherent 
to  the  surrounding  tissues,  and,  on  section, 
may  be  seen,  with  the  naked  eye,  to  be  com- 
posed of  longitudinal  bundles  lying  in  a 
fibrous  matrix.  Under  the  microscope,  they 
are  found  to  consist  of  a  mixtm-e  of  fibrous 
tissue  and  nerve-tubules.  The  latter  are 
smaller  in  diameter  than  normal  nerve- 
fibres,  and  appear  to  bo  either  old  fibres 
which  have  atrophied  from  pressure,  or  else 
young  tubules  which  are  not  fully  developed. 


In  some  cases  the  nerve-trunk  above  the 
neuroma  is  thickened  and  indurated  to  a 
variable  length. 

The  '  painful  subcutaneous  tubercles ' 
which  are  met  vsith  in  the  subcutaneous 
tissues — chiefly  of  the  extremities— are  in- 
cluded by  some  authors  amongst  the  neu- 
romata. The  writer  has  examined  many 
such  tumours,  but  has  never  been  able  to 
demonstrate  any  connection  with  a  nerve- 
filament.  They  are  composed  of  fibrous 
tissue,  and  are  most  commonly  found  in 
women. 

The  diagnosis  of  neuroma  depends 
partly  on  the  symptoms  induced  by  their 
presence,  and  partly  on  the  physical  cha- 
racters they  present  when  examined.  The 
attention  of  the  patient  is  first  called  to 
the  tumour  by  pain,  which  varies  in  its 
character.  It  is-  felt  both  at  the  seat  of 
growth  and  in  the  parts  to  which  the 
affected  nerve  is  distributed.  It  is  often 
continuous,  but  is  liable  to  sudden  exacer- 
bations. It  is  sometimes  of  a  dull,  aching, 
niunbing  character,  but  more  often  sharp, 
shooting,  and  of  a  nem^algic  nature.  As 
in  true  neuralgia,  so  in  nem-oma,  the  pain 
often  radiates  beyond  the  affected  trunk, 
so  that  other  neuromas  may  be  suspected 
where  none  are  really  present.  In  addition 
to  pain,  the  pressxnre  on  the  nerve-trunk 
gives  rise  to  various  parsesthesise,  and  the 
patient  complains  of  nmnbness, '  pins  and 
needles,'  tingling,  and  formication  in  the 
parts  to  which  the  nerve  is  distributed. 
Where  the  sensory  nerve-fibres  are  com- 
pletely compressed  or  crushed  by  the 
growth,  absolute  ansesthesia  wiU  ensue.  This 
is  rare.  Muscular  movements  of  a  twitch- 
ing character,  and,  occasionally,  choreic  or 
epileptiform  convulsions  result  fe-om  irrita- 
tion of  motor  fibres,  whilst  the  complete 
compression  of  the  same  is  indicated  by 
paralysis  of  the  muscles  suppHed  by  them. 

The  interference  with  the  trophic  nerve- 
fibres  by  the  gi-owth  in  rare  instances  results 
in  the  production  of  various  so-called 
trophic  changes.  The  chief  of  these  are  a 
smooth,  glossy  appearance  of  the  skin,- 
striation  and  brittleness  of  the  nails,  ulcera- 
tion of  peripheral  parts,  painless  whitlows, 
loss  of  hair,  increase  or  diminution  of  sweat, 
and  wasting  and  loss  of  faradic  contrac- 
tOity  of  the  muscles. 

On  clinical  examination  by  the  surgeon, 
a  neuroma  wiU  be  found  as  a  smooth,  oval 
or  roimded  sweUing,  varying  in  size  as 
before  mentioned,  and  situated  in  the  coiu'se 
of  a  norvo-tiiink.  It  can  readily  be  moved 
in  a  lateral  direction,  but  is  fotmd  to  be 
scarcely,  if  at  all,  movable  in  the  long  axis 
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the  nerve  on  which  it  is  placed.  Pressure 
-  on  the  tumour  causes  pain,  both  at  the 
it  of  the  swelling  and  also  in  the  parts 
nnpUed  by  the  diseased  nerve  ;  the  latter 
lint  is  important.    The  pain  caused  by 
^  presence  of  the  neui'oma  may  be  allayed 
'\  pressure  exercised  upon  the  nerve-trunk, 
letween  it  and  the  spinal  cord.    The  dia- 
;nosis  of  neui'oma  having  been  made,  an 
ipioion  as  to  its  intimate  structure  must 
lepend  chiefly  upon  the  rapidity  of  its 
growth ;  in  proportion  as  this  is  rapid,  the 
irobability  of  the  sarcomatous  natm'e  of  the 
iimom-  is  increased. 

Finally,  it  may  be  mentioned  that  neu- 
mas,  both  innocent  and  malignant,  may 
multiple,  being  found  in  some  instances 
on  almost  all  the  nerve-trunks  of  the  ex- 
tremities. 

Treatment. — There  is  but  one  effectual 
treatment  for  neuromas,  and  that  is  removal 
by  the  knife.  The  incision  should  be  made 
ill  the  long  axis  of  the  affected  nerve,  and 
the  tumour  carefully  enucleated  with  as 
little  injury  to  the  adjacent  nerve-bundle 
as  possible,  forit  should  be  remembered  that, 
in  many  cases,  the  neuromamaybe  removed 
without  dividing  the  nerve -trunk.  In  all 
cases  in  which  excision  of  a  portion  of  the 
diseased  nerve  becomes  necessary,  this 
should  first  be  forcibly  stretched  to  a  suffi- 
cient extent  to  allow  of  immediate  suture 
of  the  cut  ends.  For,  if  the  nerve  has  been 
resected  without  this  precaution  being 
taken,  it  may  be  difficult  or  impossible  to 
bring  the  cut  surfaces  into  apposition.  In 
cases  where  so  large  a  portion  of  nerve  has 
been  excised  as  to  render  sutmre  impossible, 
the  chances  of  imion  are  rendered  much 
more  uncertain,  though  no  case  must  be  re- 
garded as  hopeless  in  this  respect. 

Akthony  a.  Bowlby. 

NEUROTIC  FEVER.— This  tei-m, 
which  can  only  be  considered  as  quite  pro- 
visional, is  here  employed  to  denote  that 
kind  of  pyrexia  which  is  sometimes  seen 
in  patients  the  subject  of  severe  traumatic 
lesions  of  the  central  nervous  system. 

Etiology. — Pyrexia  has  been  clinically 
observed  to  occur  in  a  mxmber  of  different 
injuries  and  diseases  of  the  central  nervous 
system  ;  and,  so  varied  is  the  list,  that  the 
nature  of  the  lesion  can  have  very  little 
influence  of  itself,  excepting  by  'some 
peculiarity  of  the  way  in  which  it  injures 
the  brain  or  spinal  cord,  and,  above  all,  in 
the  frequency  with  which  it  attacks  cer- 
tain portions  of  the  central  nervous  sys- 
tem. The  etiology  of  neurotic  pyrexia  will 
therefore  be  the  etiology  of  a  niunber  of 


affections  grafted  on  to  certain  predisposing 
conditions,  which  may  now  be  very  briefly 
aUuded  to. 

Such  predisposing  conditions  are  race, 
age,  and  constitutional  disposition.  Race 
has  been  aUuded  to  elsewhere  {see  Surgical 
Fever),  and  the  influence  of  age  is  very 
weU  known,  the  tendency  of  young  chil- 
dren to  exhibit  the  symptoms  of  fever,  on 
comparatively  shght  provocation,  being  an 
every-day  clinical  observation.  No  apology 
is  here  made  for  using  the  expression  '  dis- 
position,' for,  none  other  being  to  hand, 
that  will  serve  as  well  as  any  to  indicate 
that  in  some  persons  the  heat-producing 
metabolic  processes  are  much  less  imder 
control  than  in  others,  and  that  conse- 
quently, such  individuals  are,  like  children, 
subject  to  easily  produced  changes  of  body 
temperature.  This  same  condition  may 
be  artificially  brought  about,  in  otherwise 
normal  individuals,  by  the  prolonged  action 
of  severe  illness  and  physical  exhaustion. 

Pathology. — Although  of  later  years 
considerable  attention  has  been  drawn  to 
this  subject,  the  experimental  evidence 
upon  it  is  extremely  incomplete.  It  will 
make  the  situation  clearer,  perhaps,  if  we 
state  at  once  the  theory  which  at  present 
obtains  acceptance,  and  which  is  based  on 
the  work  done  up  to  the  present  time.  It 
being  well  estabHshed  that  the  heat-pro- 
duction of  the  body  is  brought  aboxit  by  the 
metabolic  activity  of  the  parenchymatous 
tissues  (especially  the  muscles,  &c.),  it 
follows  as  a  necessary  corollary  that  the 
rise  of  temperatm-e  will  vary  in  amount — 
(1)  according  to  the  activity  of  the  tissue - 
metaboUsm,  and  (2)  according  to  the  state 
of  the  vessels  on  the  cooling  surfaces  of 
the  body.  The  complication  introduced 
into  the  question  of  pyrexia,  by  necessary 
consideration  of  the  influence  of  the  vaso- 
motor system  in  causing  loss  of  heat,  may 
here  be  passed  by,  for,  as  a  practical  fact, 
its  immediate  action  is  only  to  diminish 
the  general  effect,  since  the  heat-production 
is  much  greater  than  the  loss  by  cooling. 
We  are,  therefore,  brought  to  consider  *"the 
circumstances  which  influence  the  activity 
of  tissue-changes,  or,  in  other  words,  regu- 
late the  amount  of  heat  produced.  The 
only  one  recognised  mitil  lately  as  being 
possible  was  movement — i.e.  contraction 
of  muscles,  produced,  of  course,  by  changes 
induced  in  the  contractile  tissues  by  the 
action  of  the  central  nervous  system.  But 
in  the  large  majority  of  cases  of  neurotic 
pyrexia  there  is  no  such  active  movement 
at  all;  in  fact,  there  is  usually  profoimd 
and  extensive  paralysis.   We  are  thus  led 
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to  believe  that,  in  these  cases,  the  tissues 
produce  a  relatively  enormous  amount  of 
heat,  because  their  metabolic  processes  are 
no  longer  controlled  by  the  damaged 
nervous  system.  General  and  experimental 
considerations  have  fui-ther  extended  this 
idea,  until  it  is  now  believed,  by  some,  that 
there  are  supreme  heat-controlling  centres 
in  the  cortex  of  the  mid-parietal  region  of 
the  brain,  from  -vyhich  impulses  pass  down 
to  an  important  subordinate  centre  ia  the 
medtdla  oblongata,  and  thenco  to  smaller 
centres  in  the  spLual  cord.  Each  of  these 
is  supposed  to  inhibit  vnth.  greater  or  lesser 
effect  the  peripheral  tissue-changes,  which 
consequently  become  greatly  exaggerated 
when  the  controUing  or  inhibitory  influence 
is  withdrawn  by  disease  or  injury. 

Symptomatology. — It  will  be  sufficient 
if  the  above  pathological  theory  is  illus- 
trated by  the  commonest  clinical  conditions, 
imder  which  neiurotic  fever  is  met  with  in 
practical  surgery.  The  part  played  by  the 
central  nervous  system  in  the  instances  of 
traumatic  fever,  urethral  fever,  &c.,  is 
alluded  to  under  those  headings,  and  under 
that  of  surgical  fever.  In  aU  these  in- 
stances the  pyrexia  has  been  foimd  to  run 
a  fah-ly  definite  com-se.  We  are  now,  how- 
ever, introduced  to  a  series  of  cases  which 
present  no  such  constancy  of  temperatm-e 
curve  except  at  the  end — namely,  just  be- 
fore death,  when  the  case  terminates  fatally, 
as  will  be  subsequently  explained.  Such 
cases  are  concussion  of  the  brain,  compres- 
sion and  laceration  of  the  brain,  hsemor- 
rhage  into  the  brain,  especially  into  the 
ventricles  and  into  the  pons,  laceration  of 
the  spinal  cord  and,  occasionally,  compres- 
sion of  the  same ;  injmry  of  the  cord  usually 
producing  pyrexia  when  the  lesion  is  in  the 
cervical  enlargement.  Other  rarer  con- 
ditions are — tumoiu's  of  the  central  nervous 
system  and  so-called  hysterical  cases.  It 
is  obvious,  at  once,  that  the  weak  point  in 
the  pathological  theory  above  referred  to, 
and  which  seeks  to  explain  those  cases,  is 
that  it  is  put  forward  in  the  absence  of 
knowledge  concerning  the  pyrogenous  in- 
fluence of  foreign  substances,  such  as  ex- 
travasated  blood,  &c.,  on  the  brain  or  on 
the  diura  mater,  the  sensitiveness  of  the 
latter  to  mechanical  stimulation  being  ex- 
cessive. We  can  only  repeat  that,  when  the 
injury  occxu-s  in  the  neighbom'hood  men- 
tioned above  as  the  theoretical  seat  of  the 
heat- centres  and  their  connecting  fibres, 
pyrexia  is  more  liltely  to  be  produced. 

Course  of  the  Pyrexia. — In  a  large 
number  of  cases,  the  first  effect  of  the  in- 
jury is  to  produce  a  subnormal  depres- 


sion of  temperatiure  from  Shock.  This  is 
quickly  followed  by  reaction,  which  is 
accompanied  by  pyrexia,  termed  the  '  fever 
of  reaction.'  If  the  case  terminates  &tally 
in  a  few  hom's,  the  temperature  commonly 
rises  steadily  but  rapidly  to  107°-109°  F.,  or 
even  higher  (111°,  Brodie),  and  often  con- 
tinues to  rise  for  an  hour  or  two  after  death. 
If,  on  the  contrary,  the  case  recovers  with- 
out another  bad  symptom,  the  temperature 
simply  rises  to  101"  to  102°  F.,  or  even  less, 
and  falls  gradually .  to  normal  within 
twenty-foiu:  hom-s  of  its  commencing  to 
rise.  Not  infrequently  the  case,  though 
ultimately  proving  fatal,  lasts  for  several 
days.  Under  these  cncumstances  the  tem- 
peratm-e  usually  rises  to  a  comparatively 
low  degree— viz.  to  100°  to  102°  F.— and  re- 
mains at  about  that  point  until  a  few  hours 
before  death,  when  it  rapidly  shoots  up  to 
107°  to  109°  F.,  &c.,  which  hypei-pyrexia  is 
occasionally  continued  after  death.  As 
hinted  above,  the  hyperpyrexia  at  the  end  of 
these  cases  is  the  most  striking  feature  of 
the  temperatm'e  cm've,  and  is  possibly  con- 
nected with  the  customary  faUm-e  of  the 
central  nervous  centres  before  the  general 
systemic  processes.  In  cases  of  hysterical 
hyperpyrexia  it  seems  likely  that  we  have 
to  do  with  functional  derangement  of  the 
calorific  centres,  especially  such  as  exist  in 
the  cerebral  hemispheres. 

Prognosis. — Always  of  the  worst,  if  the 
temperature  rapidly  rises  towards  hyper- 
pyi-exia.  Bad,  if  there  is  profound  and 
prolonged  preliminary  shock.  Good,  if  with 
moderate  shock  the  temperatm-e  soon 
reaches  a  moderate  height  and  as  soon 
returns  to  nonnal. 

Treatment. — Hopeless,  if  hypei-pyrexia 
has  set  in,  and  the  cause  is  not  removed. 
The  ice-pack  wiU  be  found  to  reduce  the 
temperature  one  or  two  degrees,  but  it  only 
delays  the  end  a  very  Uttle  time,  and  the 
rebormd  after  its  use  is  greater.  In  cases 
of  simple  and  moderate  '  fever  of  reaction,' 
the  ice-cap  to  the  head,  or,  if  necessary, 
iced  towels  on  the  trunk,  should  be  apphed. 
The  obvious  line  of  treatment,  where 
feasible,  is  to  attempt  the  removal  of  the 
cause  of  the  pyrexia.    Victor  Hoesley. 

NEUROTOMY  and  NEURECTOMY. 

By  the  term  '  neurotomy '  is  imphed 
division  of  a  nerve,  by  '  nem-ectomy '  ex- 
cision of  a  portion  of  its  length.  In  either 
case,  the  nerve  is  exposed  by  an  incision 
in  a  line  parallel  to  its  com-se,  dividing 
the  various  structm-es  that  he  between  the 
nervo-trunk  and  the  surface.  As  in  the 
case  of  hgature  of  vessels,  there  are  certain 


Neurotomy  and  Neurectomy 


seats  of  election '  for  the  exposm-e  of  the 
:bhief  nerves,  and  it  is  at  such  i^laces  that 
ihe  nerve-trunks  can  be  exposed  with  the 
r.east  amount  of  damage  to  the  sm-roimding 
?arts.  These  operations  are  much  facih- 
aated,  in  the  case  of  the  extremities,  by  a 
jorevious  exsanguination  of  the  hmb  by  the 
use  of  an  Esmarch's  bandage ;  the  opera- 
ildon  being  rendered  bloodless,  the  nerve  is 
more  easSy  exposed  and  its  condition  more 
readily  ascertained.  After  the  nerve  has 
)been  found,  it  will  generally  be  advisable 
to  remove  the  bandage  before  stretching 
i(if  this  is  necessary),  for,  if  left  on,  it  con- 
stricts aU  the  tissues  to  such  an  extent,  that 
;ao  impression  will  be  made  by  the  opera- 
::tion  upon  that  portion  of  the  trunk  which 
ilies  above  the  bandage. 

Tlie  Supra-orhital  Nerve. — The  supra- 
orbital notch  can  always  be  readily  felt. 
iThe  nerve,  after  emerging  from  the  orbit, 
passes  directly  upwards  towards  the  scalp. 
It  may  be  exposed  by  an  incision  carried 
;  through  the  skin,  fascia,  and  occipito-fron- 
tahs  muscle.    In  this  case,  as  in  that  of  the 
supra-trochlear,  the  usual  rule  of  making 
;  the  incision  parallel  to  the  course  of  the 
:  nerve  may  be  departed  from,  and  the  sldn 
:  may  be  incised  in  a  line  parallel  with  the 
eyebrow,  the  reason  being  that  transverse 
:  scars  on  the  forehead  are  less  perceptible 
t  than  are  longitudinal  ones. 

The  Supra-trochlear  Nerve.  —  The 
pulley  for  the  superior  obhque  muscle  may 
usually  be  readily  felt  at  the  inner  angle 
of  the  orbit ;  the  supra-trochlear  nerve 
emerges  immediately  above  it,  and  may  be 
reached  by  an  incision  similar  to  that  re- 
quired for  exposure  of  the  siipra-orbital 
nerve. 

The  Infra-orhital  Nerve.  —  The  in- 
I  fra-orbital  canal,  from  which  the  nerve 
emerges,  is  in  a  line  drawn  from  the  supra- 
orbitaJ  notch  to  the  canine  tooth  of  the 
same  side.    The  nerve  may  be  exposed  by 
an  incision  in  this  direction ;  it  will  be 
I  found  at  a  considerable  depth  from  the 
K  surface.     In  exposing  any  of  the  above 
nerves  there  is  often  troublesome  bleeding 
:  from  their  accompanying  vessels,  and  the 
operation  generally  takes  a  longer  time  than 
might  be  anticipated. 

MeclccVs  Gaoifflion. — Tlois  ganghon  has 
been  excised  for  the  cure  of  epileptiform 
neuralgia.  It  is  reached  as  foUows': — A 
crucial  incision  is  made  in  the  cheek,  with 
its  centre  opposite  to  the  infra-orbital  canal ; 
bleeding  having  been  checked,  a  portion  of 
the  anterior  wall  of  the  antrum  is  removed 
■with  a  half-inch  trephine.  A  stout  bristle, 
a  piece  of  quUl,  or  a  slender  probe,  is  then 


passed  as  a  guide  along  the  infi-a-orbital 
canal,  and  the  floor  of  the  latter  is  carefully 
cut  away  fr-om  below  vsdth  bone-scissors, 
untn  the  posterior  wall  of  the  antrum  is 
reached.  During  this  part  of  the  operation, 
great  care  must  be  exercised  in  order  to 
avoid  injury  to  the  infi-a-orbital  nerve. 
The  trephine  is  now  appHed  to  the  pos- 
terior wall  of  the  antrum,  and  the  bone 
having  been  removed,  the  ganghon  vriU  be 
most  easily  found  by  carefully  tracing  the 
nerve  until  its  connection  with  the  ganghon 
is  reached.  The  latter  may  then  be  cut 
away  with  a  pafr  of  curved  blunt-pointed 
scissors.  Should  there  be  troublesome 
hasmorrhage  after  the  posterior  wall  of  the 
antrum  has  been  removed,  pressure  with 
the  finger  or  vrith  a  pad  of  hnt  should  be 
apphed;  the  haemorrhage  is  best  avoided 
by  taking  great  care  not  to  lacerate  vsdth 
the  trephine  the  soft  structm-es  posterior  to 
the  antrum. 

The  Inferior  Dental  Nerve. — Numerous 
operations  hpve  been  practised  for  the  ex- 
posure of  this  nerve.  The  following  is  the 
best : — The  mouth  being  opened  as  widely 
as  possible  with  a  gag,  an  incision  is  carried 
along  the  anterior  border  of  the  ramus  of 
the  lower  jaw,  extending  from  the  last  upper 
molar  to  the  corresponding  tooth  in  the 
inferior  maxilla.  The  mucous  membrane 
being  divided,  the  finger  can  be  inserted 
between  the  internal  pterygoid  muscle  and 
the  ramus  of  the  jaw.  The  muscle  being 
pushed  aside,  the  sharp  spUce  of  bone  at  the 
orifice  of  the  inferior  dental  canal  will  then 
be  the  best  guide  to  the  nerve,  which  may 
be  caught  up  as  it  enters  the  foramen  by 
the  backward  sweep  of  a  sharply  curved 
aneurism-needle.  Care  is  requisite  to  avoid 
mistaking  the  internal  lateral  hgainent  of 
the  jaw  for  the  nerve. 

The  Facial  Nerve  wUl  be  best  reached 
by  an  incision  extending  from  the  lower 
part  of  the  lobule  of  the  ear  forwards  on  to 
the  ramus  of  the  jaw.  It  quickly  breaks 
up  into  its  constituent  branches. 

The  Spinal-accessory  Nerve  emerges 
fr'oni  the  posterior  border  of  the  sterno-mas- 
toid,  at  a  point  a  little  above  the  middle  of  a 
line  drawn  fi'om  the  clavicle  to  the  mastoid 
process.  It  may  be  readily  exposed  at  this 
point  by  an  incision  dividing  the  skin, 
platysma,  and  the  deep  fascia.  Care  must 
be  taken  not  to  mistake  the  superficial 
cervical  nerve  for  the  spinal  accessory — the 
former  curves  forward  round  the  steruo- 
mastoid,  the  latter  rims  in  an  oblique  direc- 
tion towards  the  back  of  the  neck. 

The  Brachial  Plexus  is  most  easily 
exposed  by  an  incision  similar  to  that  em« 
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ployed  for  the  ligatm-e  of  the  subclavian 
artery — ^i.e.  along  the  outer  half  of  the  cla- 
vicle. Lower  down,  the  same  nerve-trunks 
may  be  exposed  by  an  incision  carried  dovm 
the  middle  of  the  axilla.  Here  also  the  ci/r- 
cumflex  nerve  is  most  readily  reached. 

The  MeMcm  Nerve  may  be  exposed  in 
the  arm  by  an  incision  on  the  inner  side  of 
the  biceps  muscle ;  the  nerve  crosses  the  bra- 
chial artery  in  an  obhque  direction  from 
without  inwards.  In  the  upper  and  middle 
part  of  the  forearm  this  nerve  is  deeply 
situated,  but  at  the  wiist  may  readily  be 
laid  bare  by  an  incision  on  the  inner  side  of 
th^  palmaris  longus  tendon. 

The  TJlna/r  Nerve  may  easily  be  felt 
behind  the  internal  condyle  of  the  himierus. 
It  may  be  reached  in  this  situation  by  a 
longitudinal  incision  dividing  the  skin  and 
fascia.  In  the  forearm  the  nerve  is  deeply 
placed,  but  at  the  wrist  may  be  reached  by 
an  incision  on  the  outer  side  of  the  tendon 
of  the  flexor  carpi  ulnaris. 

The  Musculo-spiral  Nerve  is  readily 
exposed  by  a  longitudinal  incision  on  the 
outer  side  of  the  hmb,  at  a  point  midway 
between  the  external  condyle  of  the  hu- 
merus and  the  insertion  of  the  deltoid. 
After  the  skin  has  been  divided,  the  nerve 
may  be  easily  felt  to  roll  under  the  finger 
on  the  outer  siu-face  of  the  humerus;  it 
should  be  cleared  by  separating  the  triceps 
from  the  biceps  and  brachialis  anticus. 

The  Badial  Nerve  is  easily  accessible  at 
the  place  where  it  passes  from  under  the  ten- 
don of  the  supinator  radii  longus  to  the  back 
of  the  wrist ;  here,  by  an  incision  on  the 
posterior  border  of  this  tendon  three  inches 
above  the  wrist-joint,  the  nerve  may  be 
found,  after  dividing  the  skin  and  fascia 
covering  it. 

The  Great  Sciatic  Nerve. — To  define 
the  course  of  the  great  sciatic  nerve,  draw  a 
line  from  a  point  between  the  great  tro- 
chanter and  the  tuberosity  of  the  ischium, 
and  half  an  inch  nearer  the  latter  than 
the  former,  to  the  middle  of  the  popliteal 
space.  The  nerve  may  be  exposed  in  the 
upper  part  of  its  course  by  an  incision  im- 
mediately below  the  gluteal  fold,  the  biceps 
muscle  being  drawn  inwards.  If  the  incision 
be  made  below  the  middle  of  the  thigh,  the 
nerve  will  be  found  on  the  inner  side  of  the 
same  muscle. 

The  Internal  Popliteal  Nerve  will  be 
found,  immediately  beneath  the  deep  fascia, 
in  the  middle  Une  of  the  popUteal  space. 

The  External  Popliteal  Nerve  may  be 
readily  felt  close  to  the  inner  side  of  the 
biceps  tendon,  covered  by  the  skin  and 
fascia. 


The  Posterior  Tibial  Nerve  accompanies 
the  artery  of  the  same  name  down  the 
back  of  the  leg,  its  course  being  marked 
by  a  Hne  drawn  from  the  middle  of  the 
popliteal  space  to  the  hollow  behind  the 
inner  ankle.  In  the  upper  part  of  the  leg 
it  is  best  exposed  by  an  incision  similar  to 
that  usually  employed  for  ligature  of  its 
accompanying  artery.  At  the  inner  ankle 
it  will  be  foimd  about  a  quarter  of  an  inch 
behind  this  vessel. 

The  Anterior  Tibial  Nerve  Hes  behind 
a  line  drawn  from  the  front  of  the  head  of 
the  fibula  to  a  point  midway  between  the 
two  maUeoU.  The  operation  for  its  ex- 
posure does  not  differ  fr-om  that  for  ligature 
of  the  anterior  tibial  artery. 

The  Musoulo-cutaneous  Nerve  is  easily 
reached  by  an  incision  just  below  the 
middle  of  the  leg,  in  a  line  dra\ra  from  the 
front  of  the  head  of  the  fibula  to  the  pos- 
terior border  of  the  external  malleolus. 
It  will  here  be  found  emerging  fr-om  the 
muscles  on  the  outer  side  of  the  leg. 

Anthony  A.  Bowlby. 

NEVILLE'S  SPLINT.  —  Another 
name  for  Arnold's  Splint. 

NIGHT-BLINDNESS.  See  Nyctal- 
opia ;  Amblyopia. 

NIGRITIES.    See  Chloasma. 

NIPPLE  and  AREOLA,  Diseases 
of  the. — Malformations.— These  may  be 
congenital  or  acquired. — Congenital  Ab- 
sence of  the  Nipple  (Athelia)  is  only  met 
with  in  absence  of  the  mamma.  Multiple 
Nipples  (Polythelia)  are  very  rare,  except 
in  conjunction  with  multiple  breasts.  Ac- 
qidred  Malformations.— Complete  destntc- 
tion  of  the  nipple  has  been  met  with  as  the 
result  of  bum.  Flattened  Nipples  are  not 
uncommon  either  from  an  error  in  develop- 
ment or  from  the  pressm-e  of  the  dress. 
This  condition  is  of  no  importance  unless 
the  patient  becomes  pregnant.  It  may 
then  be  necessary,  shortly  before  laboiur  is 
expected,  to  raise  the  nipple  by  the  occa- 
sional apphcation  of  a  small  cupping-glass 
or  a  breast-pump,  or  by  the  suction  of  a 
strong  infant  or  an  adtilt.  The  parts  must 
be  bathed  with  wai-m  water  and  gently  mani- 
pulated. Violent  dragging  on  the  nipple,  to 
'  draw  the  nipple-strings,'  must  of  course  be 
forbidden. 

Fisstt/res  of  the  Nipple.  Sore,  Cracled, 
or  Excoriated  Nipple.— 1\\ese  occur  during 
lactation.  The  causes  are  the  constant 
moisture  of  the  part,  want  of  cleanliness, 
or  the  biting  of  the  child.    Thrush  or 
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iphthsB  in  the  child's  mouth  are  variously 
isserted  to  be  the  cause  and  the  effect  of 
.ho  sore  nipple. 

Symptoms. — The  nipple  swells  and  often 
iiimes  the  form  of  a  mushroom.  It  is  at 
st  red  and  excoriated,  but  not  actually 
ulcerated.  There  is  a  slight  serous  or  semi- 
purulent  discharge.  In  the  more  advanced 
stagesfissures  form,  radiating  from  the  nipple 
into  the  areola.  Their  edges  are  raised  and 
indurated,  the  floor  is  dark  red  and  bleeds 
readily.  Prominent  granulations  may  pro- 
ject above  the  edges.  The  ulceration  may 
extend,  and  even  cause  destruction  of  the 
nipple.  The  pain  is  excessive,  the  act  of 
Buckling  becoming  almost  imbearable. 

Treatment. — Sore  nipples  may  be  pre- 
vented by  scrupiilous  cleanliness.  The 
nipple  should  be  frequently  sponged  with 
a  concentrated  solution  of  boracic  acid, 
which,  being  tasteless,  will  not  cause  the 
cluld  to  refiise  the  breast.  Brandy  and 
w  ater  is  often  used  for  the  same  purpose. 
If  a  sore  nipple  thi'eatens,  an  india-rubber 
.shield  should  be  used  when  the  child  is 
sucking.  If  a  fissure  forms  the  child  must 
not  be  apx^Ued  to  the  breast,  but  the  milk 
must  be  drawn  with  a  breast-pump.  The 
following  appHeations  will  be  found  useful. 
In  the  early  stages,  oxide  of  zinc  and  starch- 
powder;  in  the  later,  carbohc  acid  lotion 
(1  in  20),  painted  on  twice  a  day ;  solid 
nitrate  of  silver  occasionally  to  the  fissure ; 
Liq.  pliunbi  t5ss.,  Sp.  rect.  f^.,  Aq.  ad  Oj., 
appHed  on  lint ;  boracic  acid  ointment.  In 
some  cases  painting  with  flexile  collodion 
gives  relief.  If  the  condition  be  neglected, 
abscess  in  the  areola  or  mammary  abscess 
may  follow. 

Eczema  of  the  Nipple. — The  nipple  and 
areola  are  occasionally  the  seat  of  true 
eczema.  The  parts  become  red  and  tender, 
small  vesicles  form  and  bm'st,  leaving  a  raw 
surface,  from  which  an  abtmdant  serous 
discharge  flows,  often  drying  into  crusts. 
There  is  much  itching  and  uneasiness. 
Both  nipples  may  be  affected.  It  is  most 
common  during  suckling,  but  is  also  met 
with  as  a  part  of  general  eczema,  and  more 
rarely  as  a  consequence  of  scabies.  It  is 
very  difficult  to  cure.  The  following  are 
amongst  the  most  useful  appUcations : — 
Nitrate  of  silver  lotion  (gr.  ij.  to  f^j.),  with 
the  occasional  use  of  a  stronger  solution 
(gr.xx.to  fy.);  lead  lotion;  calamine  lotion; 
glycerine  of  borax ;  carbonate  of  lead  oint- 
ment; zinc  ointment.  The  extra-pharma- 
copceial  remedies  of  most  service  are  boracic 
acid  lotion  (concentrated  solution),  boracic 
acid  ointment,  boro-glyceride,  glycerole  of 
the  sub-acetate  of  lead,  and  glycerole  of  lead 


and  vaseline  ointment.  Extract  of  bella- 
donna, in  the  proportion  of  5j.  to  ^j.,  may 
be  added  to  these  ointments. 

So-called  '  Eczema  of  the  Nipple  '  as  a 
precursor  of  Cancer. —  Sir  James  Paget  has 
called  attention  to  a  condition  of  the  nipple 
closely  resembling  eczema,  which  he  has 
observed  to  be  followed  by  cancer  in  the 
gland  after  lasting  from  one  to  three  years. 
The  areola  is  in  some  cases  intensely  red, 
raw,  and  finely  gi-anular,  '  like  the  surface 
in  very  acute  diffuse  eczema ' ;  there  is  a 
copious  yellowish  discharge,  which  dries 
into  scabs.  It  is  accompanied  by  itching 
and  binning  sensations.  In  other  cases  the 
disease  is  more  like  psoriasis,  the  surface 
being  covered  with  dry  scales.  As  a  rule, 
the  morbid  condition  does  not  extend  be- 
yond the  limits  of  the  areola ;  occasionally, 
superficial  ulceration  takes  place,  ending  in 
complete  destruction  of  the  nipple.  The 
base  of  the  ulcer  is  indurated.  "VVhen  cancer 
foUows  it  is  usually  directly  under  the  nipple, 
but  there  may  be  an  interval  of  apparently 
healthy  tissue  between.  The  pathology  of 
the  disease  has  been  accurately  investigated 
by  Mr.  H.  T.  Butlin.  He  finds  the  foUow- 
ing  conditions : — Proliferation  of  the  mucous 
layer  of  the  epithelium  and  small-cell  in- 
filtration of  the  corium  of  the  areola  ;  dila- 
tation of  the  galactopherous  ducts,  with 
proliferation  of  the  epithehum,  sometimes 
choking  the  lumen ;  small-cell  infiltration 
around  the  diseased  ducts ;  proliferation  of 
the  epithelium  in  the  acini,  and  finally  the 
extension  of  the  epithelium  into  the  sur- 
rounding structures.  No  treatment  is  of 
any  use.  Sir  J.  Paget  considers  it  advisable 
to  anticipate  the  development  of  cancer  by 
removal  of  the  breast,  when  this  so-called 
eczema  is  met  with  in  women  about  the 
age  at  which  cancer  is  likely  to  develop, 
and  more  especially  if  there  is  a  strong 
hereditary  tendency  to  the  disease. 

Chancre  of  the  Nipple. — Primary  sores 
are  occasionally  met  with  in  wet-nurses 
from  the  infection  of  syphiHtic  childi-en. 
The  mother  is  never  affected  in  this  way. 
Mucous  Tubercles  are  sometimes  seen  on 
the  nipple  in  secondary  syphilis. 

Abscess  of  the  Areola  is  not  uncommon 
in  nursing  women,  especially  in  cases  of 
sore  or  fissm-ed  nipple.  There  are  the  usual 
symptoms  of  redness,  swelling,  heat,  and 
pain,  followed  by  the  formation  of  a  small 
fluctuating  swelling.  The  pus  may  burrow 
Bubcutaneously,  but  shows  no  tendency  to 
extend  deeply  into  the  mamma. 

Treatment.— ks  soon  as  the  redness 
and  swelling  appear,  the  cliild  must  be  re- 
moved from  the  breast  and  the  millt  drawn 
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with  a  breast-pump.  Extract  of  belladonna 
and  glycerine  (equal  parts)  may  then  be 
painted  on  and  hot  fomentations  appUed. 
If  this  fails  to  arrest  the  formation  of  pus, 
the  abscess  must  be  opened,  as  soon  as 
fluctuation  is  recognised,  by  a  small  incision 
radiating  from  the  nipple. 

Maecus  Beck. 

NITROUS  OXIDE  GAS.  See  Anes- 
thetics. 

NOCTURNAL  INCONTINENCE. 
See  Incontinence  of  Ukine. 

NODES.    See  Periostitis  ;  Syphilis. 

NOMA. — A  term  applied  by  old  writers 
to  Phagedsena  of  the  Female  Genital 
Organs,  and  also  to  Cancrum  Oris.  See 
Cancrum  Oris. 

NOSE,  Diseases  of  the. — Congenital 
Deformities.— The  external  parts  of  the 
nose  may  be  entkely  absent,  an  apertm'e 
alone  being  left,  owing  to  suppression  of  the 
nasal  process  of  the  embryonic  face,  together 
with  fiisiou  of  the  eyes  into  one  in  Cyclopean 
foetuses.  Or  the  nostrils  may  exist  as  a  couple 
of  cartilaginous  snouts  without  the  support 
of  nasal  bones,  orbital  cleft  and  some  defect 
of  the  eye  usually  coexisting. 

The  nose  may  be  perfect  on  one  side  and 
malformed  on  the  other,  of  which  the  writer 
has  seen  an  instance.  In  a  case  seen  by 
the  writer,  under  the  care  of  Mr.  Chauncy 
Puzey,  a  male  infant  had  a  peculiarly  broad, 
flattened,  and  grooved  nose,  owing  to  im- 
perfect apposition  of  the  nasal  bones  and 
septum,  the  effect  of  which  was  a  deep 
median  furrow,  on  the  sides  and  floor  of 
which  the  skin  was  stretched  continuously, 
making  manifest  the  character  of  the  defect. 
Operative  treatment  has  very  much  reduced 
the  deformity. 

Occlusion  of  one  or  both  nostrils  may 
exist  in  firont,  while  bony  closure  of  the 
posterior  nares  may  be  found  behind.  As 
fiurther  instances  of  congenital  deformity, 
a  minor  degree  of  one  of  the  above  de- 
formities has  been  seen  in  the  form  of  a 
fissm-e  of  the  nostril  and  a  narrowed  fissme 
of  the  eyelids.  The  malformation  in  hare- 
lip, also,  so  far  affects  the  nostril  as  to  be 
worthy  of  incidental  mention. 

Treatment.  —  These  defects  are  rare 
curiosities,  but  are  sometitnos  susceptible 
of  improvement  by  plastic  operation,  the 
plan  of  which  in  each  instance  will  be 
devised  by  the  ingenuity  and  common  sense 
of  the  surgeon  consulted. 


Acquired  Deformity.  —  Deformity  of 
the  nose  may  occur  in  after-life  in  con- 
sequence of  injm-y  or  disease. 

Total  loss. — The  nose  may  be  cut  off  at 
a  single  blow,  or  may  disappear,  bones  and 
soft  parts,  as  the  result  of  syphilitic  necrosis 
and  erosion.  Partial  loss  may  result  from 
a  less  severe  process  of  necrosis  and  ulcera- 
tion in  syphihs,  or  from  the  erosion  of  lupus. 

Flattening  of  tlie  nose  may  likewise 
result  fr'om  the  loss  of  the  nasal  bones  by 
syphflitic  necrosis,  without  affection  of  the 
external  soft  parts.  A  similar  depression 
and  flattening  may  follow  bad  fracture, 
without  loss  of  the  bony  framework  of  the 
nose,  which  is  here  simply  displaced. 

Considerable  lateral  inclination  of  tlie 
nose,  to  even  a  grotesque  extent,  may  result 
fr-om  fracture,  or  may  exist  without  previous 
injury.  A  slight  degree  of  deviation  from 
the  middle  line  is  present  in  most  people, 
and  this  is  sometimes  exaggerated  in  the 
case  of  long  noses  to  the  degree  of  caricature. 

Treatment. — For  total  loss  of  the  nose 
a  reconstructive  plastic  operation  may  be 
imdertaken,  by  dissecting  an  integumentary 
flaji  of  suitable  shape  fr-om  the  forehead  (the 
Indian  method)  or  from  the  upper  limb  of 
the  patient.  In  the  latter,  the  method  of 
Tagliacotius,  the  arm  is  inunovably  attached 
to  the  head,  where  it  has  to  be  maintained 
during  union  of  the  flap.  For  partial  re- 
construction of  an  ala  or  other  portion  of 
the  nose,  a  plastic  operation  on  a  smaller 
scale  is  effected  by  taking  a  flap  from  the 
cheek.  Such  procediures  are  only  admissible 
after  entfre  soimdness  of  the  tissues  has 
followed  the  disappearance  of  aU  trace  of 
ulceration  and  inflammation,  and  their  re- 
sults are  not  satisfactory.  For  their  de- 
tailed execution,  see  the  article  on  Rhino- 
plasty. An  artificial  nose  of  enamelled 
silver,  supported  by  a  spectacle-frame,  is 
probably  more  successful  in  restoring  the 
natural  appearance  of  the  face.  To  prevent 
or  correct  the  deformity  that  may  result 
from  fr'acture,  see  the  next  paragraph. 

Injuries  of  the  Nose. — Fracture  of 
the  nose,  the  result  of  blows  or  violent  falls, 
is  sometimes  attended  with  much  disfigiu-e- 
ment,  owing  to  ecchymosis  and  swelling 
of  the  integuments.  Thi-ough  this,  however, 
the  fracture  of  the  nasal  bones  or  septmn 
may  be  recognised  by  mobility,  crepitus,  or 
alteration  of  shape. 

The  depressed  or  displaced  state  of  the 
fractiured  bones  is  apt  to  bo  periDotuated  as 
a  deformity,  owing  to  the  rapidity  with 
which  union  takes  place.  Depressed  nasal 
bones  should,  therefore,  be  at  once  elevated 
under  chloroform  by  strong  forceps  covered 
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itli  wash-leather,  by  means  of  which  also 
.e  septum  can  be  straightened.    A  splint 
'■  collodion  and  lint  may  be  made  to  sup- 
"t  the  bridge  of  the  nose,  and  it  may  some- 
les  be  necessary  to  plug  one  of  the  nostrils. 
A  plan  of  treatment,  recommended  by 
iio  writer,  consists  in  waiting  a  day  or 
wo  mitil  the  chief  tenderness  has  gone, 
."mentations  or  cold  appUcations  being  em- 
iloyed  in  the  meanwhile  if  apparently  re- 
I  [iiired,  after  which  the  systematic  manipu- 
I  ation  of  the  nose  is  frequently  practised 
i  ;very  day,  beginning  before  the  end  of  the 
(  irst  week.    It  does  not  matter  how  great 
1  :h.o  immediate  defonnity  at  the  time  of 
injury,  so  that  the  nose  be  not  permitted 
!  2ventiially  to  acquire  a  bad  shape.  This 
!  daily  maniptdation  will  effect  the  ultimate 
!  acquisition  of  any  shape  that  may  be  de- 
sired, even  to  the  improvement  of  a  nose 
which,  before  the  injiury,  may  have  been 
ill-shaped.    The  greater  part  of  this  daily 
lingeriag  can  be  done  by  the  patient  mder 
the  superintendence  of  the  surgeon,  who 
inspects  from  time  to  time,  and  makes  sug- 
;  gestions  as  requu'ed. 

Wounds  of  the  nose,  operative  or  acci- 
I"  dental,  should  be  closed  by  the  neat  ap- 
;  pUcation  of  sutures,  when  not  attended  by 
:  great  loss  of  skin  or  excessive  bruising  of 
;  the  cut  edges.  In  the  latter  event  the  ia- 
•  jiu-y  should  be  left  to  granulate,  and  be  suit- 
I  ably  di'essed  with  an  antiseptic  ointment, 
;  supplemented  by  washiog  with  warm  anti- 
septic lotions. 

Foreign  bodies  are  introduced  by  chil- 
dren through  the  nostril  for  the  amusement 
of  passing  them  back  and  ejecting  them  by 
the  mouth.  Such  objects  as  peas,  beans, 
buttons,  pencils,  bits  of  rolled  paper,  cab- 
bage-leaf, &c.,  serve  for  the  experiment, 
which,  whether  self-inflicted  or  vicariously 
performed,  now  and  then  fails,  and  the 
object  sticks. 

The  removal  may  be  easy  or  difficult 
according  to  circumstances.  In  the  event 
of  much  pain  and  tenderness,  and  restive- 
ness  on  the  part  of  the  child,  the  difficul- 
ties may  be  great  without  an  anaesthetic. 
For  extraction  forwards  by  the  nostril,  a 
pair  of  slender-beaked  forceps,  toothed  at 
the  end,  ■will  answer  the  purpose.  In  easy 
cases,  ordinary  dissecting-forceps  may 
answer.  Or  the  object  may  be  pushed 
back  and  ejected  by  the  mouth,  care  teing, 
if  possible,  taken  that  it  be  not  swallowed, 
or,  what  is  worse,  admitted  into  the  glottis 
or  trachea. 

Blood-tumowr  of  the  septum  may  occur 
in  association  with  fracture,  and  its  spon- 
taneous disappearance   may  usually  be 


looked  for.  Acute  abscess  of  the  septum 
may  follow  fracture  or  blood-tumom-.  The 
treatment  is  incision  in  one  nostril,  with 
excision  of  a  fragment  of  cartilage,  at  the 
margin  of  the  opening  thus  made,  to  further 
drainage.  See  Septum  Naritjm,  Affections 
of  the. 

Diseases  of  the  Skin  of  the  Nose. — 
Persons  of  bibulous  habits,  more  especially 
men,  sometimes  become  the  subjects  of 
what  is  called  '  bottle  nose,'  in  which  the 
nose,  with  or  without  the  adjacent  portions 
of  the  face,  is  reddened,  congested,  and 
irregularly  swollen.  This  appearance  and 
convivial  habits  are  often  combined;  but 
the  same  appearance  may  now  and  then 
be  found  in  abstemious  persons  (see  Acne 
Eosacea). 

Lipoma  nasi  is  a  peculiar  enlarge- 
ment of  the  nose,  greatly  resembling  in 
shape  that  of  some  true  'bottle  noses.' 
This  affection  is  nothing  more  than  a 
chronic  inflammatory  hypertrophy  of  the 
nasal  integument,  and  is  remediable  by 
operation.  The  thickened  masses  of  skin 
are  carefully  dissected  off  the  nasal  cartUage, 
the  latter  being  protected  by  a  finger  kept 
VTithin  the  nose.  The  gi-eater  part  of  the 
excrescence  should  be  removed,  but  it  is 
not  necessary  to  excise  every  fragment  of 
thickened  skin.  The  resulting  sore  granu- 
lates up  .under  appropriate  dressing,  and 
the  thickened  fragments  atrophy  in  the 
process  of  healing.  No  '  cosmetic '  opera- 
tion is  better  worth  the  imdertaking. 

Little  warts,  pimples,  or  congenital 
dermoid  tumom-s  (moles)  may  be  situated 
on  the  nose,  but  are  commonly  not  inter- 
fered with,  though  their  removal  would 
often  improve  the  appearance  of  their 
possessor.  The  skin  of  the  nose  may  also 
be  the  seat  of  adenoma — a  rare  affection, 
however,  in  this  situation. 

_  Epitlielioma  may  occur  at  the  tip  and 
orifice  of  the  nose  in  old  persons.  The 
writer  has  seen  two  cases,  of  which  one 
was  excised  successfully  with  the  cartilage 
of  the  organ.  A  deformity  was  left,  but  in 
some  cases  plastic  reconstruction  might  be 
done.  In  the  other  case  the  feeble  health 
of  the  patient  did  not  permit  operation,  and 
the  disease  ran  its  course. 

Bodent  ulcer  is  more  common  than 
epithelioma,  and  although  usually  met  with 
in  old  age  and  middle  life,  it  sometimes 
occurs  at  an  earlier  period.  It  usually 
attacks  the  ala  at  first,  when,  fi-om  being 
a  scabby  excoriation,  it  becomes  a  small 
chronic  ulcer,  having  a  circular  or  ii-regular 
shape,  with  a  slight  indm-ation  roimd  the 
margin.   Excision  well  beyond  the  margin 
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and  floor  of  the  ulcer  should  be  practised. 
See  Caecinoma  ;  Ulcers. 

Lupus  is  a  chronic  inflammatory  affec- 
tion of  the  skin,  occurring,  as  far  as  the 
nose  is  concerned,  in  youth  and  early  adult 
life,  mostly  in  the  female  sex.  The  disease 
presents  various  distinctive  appearances 
and  effects. 

The  nasal  integument  covering  the 
cartilage,  chiefly  at  one  of  the  alae,  becomes 
scabby  superficially,  and  covered  with  gran- 
ulations beneath.  This  may  exist  without 
loss  of  shape,  the  organ  simply  presenting 
the  condition  of  a  chi-onic  sore.  A  severer 
degree  consists  in  a  gradual  erosion  of  the 
tissues,  including  the  cartilage,  beneath 
the  superficial  coating  of  granulations,  fi-om 
which  serum  and  pus  exude,  di-ying  into 
scabs.  The  term  'lupus  exedens '  is  appUed 
to  the  severest  cases  of  deforming  lupus. 

The  diagnosis  is  chiefly  a  question  of 
age.  All  flabby  ulcerations  of  the  nasal 
skin,  which  do  not  heal  spontaneously  or 
speedily  in  young  persons,  are  varieties 
of  lupus,  the  recognition  of  which  is  ren- 
dered more  certain  if  occurring  in  persons 
of  an  obviously  strumous  habit,  though  it 
often  occurs  without  assignable  cause  or 
constitutional  taint.  Chronic  ulcerations 
of  inveterate  character  in  the  same  situa- 
tion in  middle  Hfe,  and  not  amenable  to 
anti-syphiUtic  treatment,  are  almost  sure 
to  be  rodent  ulcer. 

Treatment. — The  early  appearances  of 
lupus,  before  erosion  has  become  apparent, 
may  be  so  mild  and  restricted  as  to  mislead 
the  observer  into  a  reUance  upon  weak 
lotions  and  ointments,  under  the  impression 
that  healing  is  likely  to  be  promoted.  Even 
an  occasional  application  of  caustic  sub- 
stances, with  temporary  improvement,  is 
apt,  without  perseverance,  to  dishearten  or 
disgust  both  the  patient  and  the  practi- 
tioner. The  tissues  which  are  morbidly 
affected  require  to  be  removed,  and  this  is 
best  effected  by  scraping  them  away.  A 
blunt  knife,  or  a  Volkmann's  sharp  spoon, 
win  do  this  best.  The  same  effect  may  be 
produced  by  rubbing  the  granulations  into 
a  pulp  with  chloride  of  zinc,  or  nitrate 
of  silver,  sulphate  of  copper,  potassa  fusa, 
&c. ;  by  fireely  treating  them  with  nitric 
acid,  acid  nitrate  of  merciiry,  and  other 
strong  liquids;  or  by  bm-ning  them  with 
the  red-hot  iron,  PaqueHn's  thermo-cautery, 
and  the  like.  All  these  methods,  if  tho- 
roughly and  repeatedly  used,  accomplish 
the  same  object,  that  of  removing  from  the 
surface  of  tissues  still  healthy,  the  baneful 
influence  of  tissues  hopelessly  diseased  and 
exerting  a  chronic  contagious  effect  if  left 


behind.  Any  general  constitutional  man- 
agement, such  as  the  selection  of  a  diet 
suited  to  the  existing  strength  and  digestion 
of  the  patient,  and  attention  to  essential 
comfort,  may  be  required  in  lupus,  as  an 
incidental  part  of  the  treatment.  See  Lupus. 

Discharges  from  the  Nose. — Nothing 
is  more  common,  at  aU  ages,  than  the  oc- 
currence of  a  watery  discharge  on  exposure 
to  wet  or  dry  cold.  The  effect  may  be 
quite  transitory  if  the  cause  be  not  much 
prolonged.  Some  persons  are  extremely 
sensitive,  and  are  affected  with  nmning  at 
the  nose  on  sUght  provocation  of  the 
above  nature,  and  Hable  to  severe  and  pro- 
tracted catarrh  if  the  cause  of  the  pre- 
liminary running  be  maintained.  The  dis- 
charge then  becomes  thicker  from  secretion 
of  mucus,  which  eventually  may  become 
pm'ulent.  Much  inconvenience,  a  certain 
degree  of  illness,  and  generally  frontal 
headache,  attend  severe  nasal  catarrh, 
which  invades  the  frontal  sinuses  as  well 
as  other  extensions  of  the  nasal  mucous 
membrane.  The  disease  is  beUeved  to  be 
firequently  a  constitutional  infection  as  well 
as  a  local  catarrh,  and  its  simultaneous  or 
consecutive  appearance  in  persons  Hving  or 
associating  together  leads  to  severe  '  coryza  ' 
and  'influenza'  being  regarded  as  some- 
what 'infectious.'  Warmth  and  nursing 
are  the  utmost  required  for  treatment, 
which  is  more  generally  omitted  altogether, 
as  most  people  in  this  climate  are  accus- 
tomed to  perform  their  duties  whether  thus 
affected  or  not.  Some  believe  they  can  cut 
short  a  cold  at  the  very  commencement 
by  the  prompt  and  frequent  use  of  a 
snuff  containing  nitrate  of  bismuth  and 
morphia  in  powder.  In  severe  chronic 
catarrh,  the  use  of  the  Nasal  Douche  is 
most  agreeable  and  also  useful.  It  is  pre- 
ferable in  the  form  of  cold  water,  to  which 
may  be  added  a  trace  of  common  salt, 
chloride  of  zinc,  borax,  boracic  acid,  or 
chlorate  of  potash. 

Chronic  Coryza  is  a  common  symptom 
of  inherited  syphnis  in  childhood  and  in- 
fancy. An  acrid  sero-purulent  discharge 
fiUs  the  nostrils  and  reddens  the  sldn  at  the 
orifice  by  irritative  contact.  The  nasal 
douche  is  here  invaluable.  If  this  local 
washing  be  not  speedily  effectual,  the  in- 
ternal administration  of  mercury  (if  it  has 
not  pre\'iously  been  otherwise  necessarj') 
must  be  resorted  to.  The  most  convenient 
mode  is  in  the  form  of  grey  powder,  one- 
thu-d  or  half  a  grain  at  a  time,  once,  twice, 
or  thrice  a  day.  See  Eetko-nasal  Catarrh. 

OziENA  is  the  name  given  to  a  more 
intractable  nasal  discharge,  muco-purulent 
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II  character,  attended  with  pauch  fetor, 
Bsociated  with  syphilis,  especially  the  in- 
lerited  form,  and  almost  always  a  sign  of 
dceration  of  mucous  membrane  and  necrosis 
I  bone  in  the  nasal  cavity.  Depression  of 
ae  nose  and  notched  edges  to  the  upper 
ncisor  teeth,  when  present,  reveal  at  a 
dance  the  constitutional  features  of  the 
local  malady. 

The  nasal  douche,  with  solution  of 
hhloride  of  zinc,  one-eighth  of  a  grain  to 
ihe  oimce,  frequently  and  persistently  used, 
13  aU-essential  for  treatment,  and  may  be 
aecessary,  in  the  first  instance,  to  remove 
ihe  abominable  smell,  and  otherwise  facili- 
tate the  examination  of  the  patient. 

In  adiilts  suffering  from  tertiary  syphi- 
ids,  a  similar  condition  will  be  found  at- 
aending  necrosis  of  the  bones  inside  the 
(lose,  and  multiple  ulceration  of  that  cavity 
imd  of  the  palate  and  mouth.  Here  also 
bhe  nasal  douche,  medicated  as  above,  is  a 
ksource  of  daily  comfort  and  satisfaction  to 
ilihe  patient.  But  the  internal  administra- 
:tion  of  mercury,  as  gi'ey  powder,  one  grain 
•,at  a  time,  given  thrice,  twice,  or  once  a  day, 
rwill  suffice  to  promote  sound  healing,  when 
jsupplemented  by  removal  of  loose  pieces  of 
mecrosed  bone. 

Necrosis  of  the  Bones  Hning  the  nose 
imost  commonly  occm-s  in  syphihtic  per- 
Ksons.  In  adult  life  it  is  usually  the  tertiary 
Idegree  of  acqmi-ed  syphihs,  while  in  chil- 
idren  or  adolescents  it  is  the  inherited  form 
Dof  the  disease.  At  first,  gummatous  tu- 
rmours  form  in  the  submucous  tissue  and 
[  periosteum,  chiefly  of  the  palate,  and  if  the 
I  disease  continue  imtreated,  the  gummy 
itimiour  or  tumours  burst,  decomposition 
i  ensues,  and  progressive  ulceration  of  the 
f  soft  parts,  with  baring  of  the  bone  and  its 
:  necrosis  takes  place.  The  disease  is  seldom 
I  confined  to  the  nose  or  mouth,  but  is  com- 
I  monly  shared  by  both  cavities. 

Fetor,  purulent  discharge,  with  a  sense 
I  of  exposed  bone  on  using  a  probe  or  director 
1  passed  into  any  aperture  in  the  mucous 
1  membrane  of  the  palate  or  nostrils,  will 
;  reveal  the  condition  of  things,  and  enable 
1  the  surgeon  to  feel  whether  the  bone  be 
i  loose  enough  for  detachment. 

Treatment. — Introduce  a  pair  of  dress- 
!  ing-  or  sequestrum-forceps  and  extract  any 
;  pieces  of  loose  bone  that  readily  move,  if 
'  the  mucous  apertures  be  wide  enough  for 
I  the  purpose.    This  may  frequently  be  done 
simply,  speedily,  and  with  no  more  pain 
than  many  patients  are  willing  to  bear. 
In  the  event  of  gi-eat  tenderness,  or  any 
difficulty  in  at  once  extracting  the  bone, 
place  the  patient  under  an  anaesthetic,  and 


enlarge  such  apertures  as  require  it  and 
seem  most  convenient  for  extraction.  Be 
prepared,  in  the  event  of  much  bleeding 
(for  it  is  sometimes  very  profase),  to  employ 
vigorously  the  hot  douche  with  a_  Hig- 
ginson's  syringe,  by  which  means  it  can 
be  quickly  appUed  and  the  bleeding  speedily 
staunched.    See  Eouge's  Operation. 

For  after-washing,  chloride  of  zinc  in 
tepid  water,  an  eighth  of  a  grain  to  the 
ounce,  or  a  grain  to  the  pint,  may  be  used.  If 
there  be  other  gummata  arisiag,  or  persistent 
ulceration  of  the  soft  parts,  the  use  of  washes 
and  lotions  will  not  be  sufficient,  however 
assiduously  employed.  But  a  grain  of  grey 
powder  in  the  adult,  and  a  third  or  half  a 
grain  in  the  young,  given  thrice,  twice,  or 
once  a  day,  wiU  procure  eventual  healing. 

EusHTON  Parker. 

NURSING.  See  Sick-room,  Manage- 
ment of  the. 

NYCTALOPIA.  —  Night-blindness. 
Often,  but  incorrectly,  used  to  denote  day- 
blindness  (Hemeralopia).    See  Amblyopia. 

NYSTAGMUS.— This  name  signifies 
an  involuntary  and  more  or  less  constant 
oscillation  of  the  eyes.  The  movements 
are,  in  nearly  aU  cases,  bilateral,  similar, 
and  sjTichronous  in  the  two  eyes.  They 
accompany,  and  do  not  impede  or  other- 
wise affect  the  normal  voluntary  move- 
ments. In  different  cases  they  vary  much 
in  direction,  velocity,  and  amount,  and,  in 
the  same  case,  they  usually  vary  to  some  ex- 
tent with  the  position  of  the  eyes  ftnd  head, 
and  with  the  patient's  state  of  mind,  being 
increased  by  nervousness  or  excitement. 

Causes  and  Pathology.  —  The  oscilla- 
tions of  the  eyes  are,  probably,  the  expression 
of  abnormal  action  in  the  centres  which 
preside  over  the  ocular  movements.  In  a 
large  ma.jority  of  cases,  the  affection  occm-s 
in  association  with  some  imperfection  of 
vision  dating  either  from  bh'th  or  fi'om 
very  early  infancy,  such  as  congenital  am- 
blyopia without  ophthahnoscopio  changes, 
congenital  defects  in  the  discs,  microph- 
thalmos, high  degrees  of  refi'active  error, 
albinism,  congenital  cataract,  corneal 
opacities  left  by  purulent  ophthalmia  in 
the  first  weeks  of  life,  and  so  forth.  In 
these  cases,  the  disordered  movements  may 
reasonably  be  attributed  to  the  absence  of 
normal  visual  impressions,  and  the  con- 
sequent want  of  stimulus  to  fixation,  at 
the  time  of  life  when  the  centres  for 
ocular  movements  are  normally  developed 
and  trained.  In  the  uncommon  cases  in 
which  a  congenital  nystagmus  goes  Avith 
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normal  or  nearly  normal  vision,  an  in- 
dependent defect  in  the  development  of 
tliese  centres  must  be  assumed.  The  affec- 
tion sometimes  shows  a  remarkable  ten- 
dency to  hereditary  transmission ;  thus  it 
was  ascertained  in  one  instance  (Lloyd 
Owen,  Ophthalmic  Beview,  vol.  i.  p.  239) 
to  have  been  present  in  nine  individuals 
belonging  to  four  generations,  and  to  have 
been  transmitted  in  such  a  manner  that 
the  male  children  of  the  female  members 
of  the  family  were  the  only  ones  affected, 
the  females  themselves  being  entirely 
exempt.  Beyond  a  general  prevalence  of 
hypermetropia,  no  family  aiknent,  nervous 
or  otherwise,  was  discoverable ;  the  nystag- 
mus was  present  from  birth,  and  persisted 
imaltered  throughout  life. 

Nystagmus  is  met  with  as  an  acquired 
disease  amongst  coal  miners,  especially 
affecting  those  who  have  to  work  in  a 
stooping,  cramped  position,  or  lying  on  the 
side.  The  cause  of  the  affection,  in  these 
cases,  is  no  doubt,  to  some  extent,  analogous 
to  that  already  indicated.  The  miner 
works  between  black  walls  with  a  very 
feeble  light ;  the  stimulus  to  fixation  is 
reduced  to  a  minimum,  while  at  the  same 
time  the  necessity  for  constantly  turning 
the  eyes  strongly  upwards  or  to  one  side, 
in  consequence  of  the  position  above  re- 
ferred to,  makes  an  excessive  demand 
upon  the  energy  of  the  nerve-centres. 
Perverted  action  is  the  consequence.  The 
effect  of  a  stooping  position,  in  increasing 
or  inducing  the  osciUations  of  the  eyes,  is 
sometimes  very  evident  on  clinical  exami- 
nation in  cases  of  miners'  nystagmus. 
Lastly,  nystagmus  occurs,  occasionally,  as 
the  result  of  injmy  to  the  head  and  in 
cases  of  disseminated  sclerosis,  in  which 
conditions  the  disturbance  in  the  brain- 


centres  must  be  assumed  to  be  altogether 
independent  of  ocular  conditions.  The 
commonest  form  of  nystagmus  is  that  in 
which  the  excursions  of  the  eyes  are 
horizontal,  the  least  common  that  in  which 
they  are  purely  vertical.  Oblique  move- 
ments and  rotatory  movements  around  the 
antero-posterior  axis  are  not  uncommon. 
In  the  congenital  variety,  the  patient  is  not, 
as  a  rule,  troubled  by  any  appearance  of 
oscillation  in  the  objects  at  which  he  looks, 
while  in  the  acquired  forms  it  is  often 
otherwise,  and  the  dancing  of  objects  before 
the  eyes  may  render  work  impossible. 
Although  the  wiU  has  usually  no  direct 
influence  in  causing  or  arresting  the  move- 
ments, the  patient  often  acquires  the  habit 
of  keeping  his  head  and  eyes  in  the  parti- 
cular position  in  which  the  movements  are 
smallest ;  in  some  cases  they  cease  en- 
tirely dm'ing  strong  convergence.  In  a 
few  cases  the  head  also  makes  continuous 
oscillatory  movements ;  whether  these 
latter  are  ever  of  a  compensatory  nature  is 
doubtful. 

Treatment. — In  all  cases  of  congenital 
nystagmus,  an  exammation  should  be  made 
as  to  the  cause  of  the  amblyopia  which 
underUes  it.  In  some,  an  operation  for 
cataract  will  be  indicated ;  in  others,  the 
correction  of  high  refi'active  errors  ;  while, 
in  the  absence  of  both  these  faults,  blue 
glasses  will  sometimes  be  found  to  increase 
the  acuity  of  vision  and  lessen  the  nystag- 
mus. In  miners'  nystagmus,  a  total  dis- 
continuance of  underground  work,  together 
with  iron  and  strychnia,  has  in  many  cases 
effected  a  cme,  partial  or  complete ;  the 
removal  fi'om  the  mine  is  the  essential 
step,  and  a  return  to  it,  at  any  future  time, 
is  likely  to  bring  about  a  retium  of  the  nys- 
tagmus. Priestley  Smith. 
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OBTURATOR  ARTERY.— This  ves- 
sel normally  arises  from  the  anterior  divi- 
sion of  the  internal  Uiac  artery,  runs  along 
the  side  of  the  pelvis,  passes  through  the 
groove  at  the  upper  part  of  the  obtm-ator 
foramen,  and  dividing  into  two,  embraces 
the  fleshy  origin  of  the  obturator  externus 
muscle.  In  the  proportion  of  1  in  5 
cases,  however,  the  vessel  arises  ft'om  the 
deep  epigastric,  and  di'ops  down  into  the 
pelvis  to  reach  the  obturator  foramen ;  in 
this  course  it  is  in  relation  with  the  iipper 


end  of  the  crui'al  canal — the  crm'al  ring.  In 
about  oue-tliird  of  the  niunber  of  cases  met 
with,  the  artery  passes  in  contact  ■v\dth  the 
femoral  vein,  and  hence  to  the  outer  side  of 
the  ring ;  in  the  remaining  instances  the 
artery  encircles  the  ring.  It  is  this  latter 
position  which  renders  the  artery  siu-gically 
important,  as  in  it  the  vessel  may  be  cut 
when  an  incision  is  made  to  relieve  the 
constriction  in  femoral  hernia.  The  former 
variety  is  called  the  safe,  the  latter  the 
unsafe,  abnormality  of  the  vessel. 
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To  prevent  wonnding  the  vessel,  a 
umt-pointed  knife  should  be  used  to  incise 
;3  constriction.  If  it  should  happen  that 
^  artery  is  wounded,  one  or  other  of  the 
'lowing  methods  may  be  adopted  to  stop 
>3  hasmoiThage: — 

(1)  Compress  the  bleeding  point  for  five 
mutes  between  the  finger  and  thumb. 

(2)  If  this  is  insufficient,  enlarge  the 
imd  slightly  and  tie  or  twist  the  bleed- 

;j  point  or  points. 

(3)  If  neither  avail,  pass  a  threaded 
edle  around  the  bleeding  point  and  tie  it. 

(4)  If  no  other  means  avail,  make  an 
3ision  as  for  Hgature  of  the  external  iUac, 
"id  reach  the  bleeding  point  by  pushing 
Ide  the  peritoneum.      James  Gantlie. 

OBTURATOR  HERNIA.— The  rup- 

:fe  escapes  through  the  obturator  canal, 
lis  canal  is  placed  at  the  upper  and  otifcer 
rt  of  the  thyroid  foramen,  and  is  directed 
)m  behind  forwards  and  inwards.  The 

mia  pushes  in  front  of  it  the  fascia 
vering  the  obtmrator  extemus  miiscle, 

iid  perhaps,  also,  a  few  fibres  of  that 
asole.  It  appears  on  the  sm-face  beneath 
e  pectineus,  with  which  muscle  its  fundus 
covered.  The  tumour  is  above  the  ad- 
ctor  brevis,  is  behind  and  to  the  inner 

1  le  of  the  femoral  vessels,  is  to  the  outer 
le  of  the  tendon  of  the  adductor  longus, 

]  d  to  the  inner  side  of  the  capsule  of  the 
0.  The  neck  of  the  sac  is  in  the  obturator 

mal.  It  would  appear  that  the  obturator 
;ery  is  foimd  with  equal  frequency  to  the 

vier  and  to  the  outer  side  of  the  neck  of 
3  sac.  In  about  one-fifth  of  the  reported 
ses  it  has  been  found  behind  it.  The 

'atents  are  usually  small  intestine,  with 

^  without  some  omentum.  In  one  recorded 
stance  a  part  of  the  bladder  occupied  the 
pture.  This  form  of  hernia  is,  as  a  rule, 
it  with  in  females  of  firom  forty  to  fifty 
ars  of  age. 

It  is  doubtfial  if  the  rupture,  when  of  its 
Uinary  size,  can  be  diagnosed  imless  it  be 
i3  seat  of  some  acute  change.    The  tu- 
Dur  is  nearly  always  very  small — so  small 
at  it  causes  but  a  very  indistinct  swelling 
neath  the  pectineus  muscle.  Strangula- 
in  has  frequently  occurred  in  this  hernia, 
d  the  rupture,  when  so  circumstanced, 
PS  been  reduced  both  by  taxis  and  by 
irniotomy. 

"When  the  rupture  is  strangulated,  there 
11  be  the  usual  symptoms  of  that  con- 
■.ion,  together  with  an  absence  of  signs 

strangulated  hernia  in  any  of  the  usual 
sitions.  Beneath  the  pectineus  muscle 
ere  is  a  small,  hard,  tense  tumour,  which 
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is  the  seat  of  some  pain,  is  tender  and 
duU  on  percussion.  There  is  pain  on  mov- 
ing the  hip,  especially  when  it  is  moved 
actively.  Pain  may  be  complained  of  along 
the  course  of  the  obturator  nerve.  It  is 
said  that  the  neck  of  the  sac  has  been  felt 
and  recognised  through  the  vagina. 

In  applying  the  taxis,  the  thigh  should 
be  flexed,  adducted,  and  rotated  a  Uttle  out- 
wards. The  pressure  should  be  appHed  in 
a  direction  from  before  backwards,  with  a 
sHght  inclination  outwards,  so  as  to  corre- 
spond with  the  line  of  the  obturator  canal. 

In  performing  herniotomy,  an  incision 
from  two  to  three  inches  in  length  is  made 
over  the  tumour,  parallel  to  the  femoral 
vessels,  and  about  one  inch  to  their  inner 
side.  The  fascia  lata  is  exposed  and  divided, 
and  the  pectineus  muscle  is  laid  bare  in  the 
incision.  The  muscle  is  incised  vertically 
in  the  line  of  the  original  incision,  and  the 
fundus  of  the  sac  wiU  be  exposed. 

The  stricture  will  be  found  at  the  neck 
of  the  sac  in  the  obturator  canal.  The 
director  must  be  introduced  on  the  inferior 
aspect  of  the  neck,  and  the  strictm-e  divided 
by  cutting,  either  directly  downwards,  or 
downwards  and  a  httle  outwards. 

Frederick  Treves. 

OBTURATORS.  See  Cleft  Palate, 
The  Mechanical  Treatment  of. 

OCULAR  MUSCLES,  Affections  of 
the. — The  mechanism  presiding  over  the 
movements  of  the  eyes  consists  of  three 
distinct  parts :  the  muscles  attached  to 
the  outer  surface  of  the  globe  ;  the  nerves, 
which  convey  impulses  to  the  muscles  ;  the 
brain-centres,  in  which  the  impulses  origi- 
nate. A  clear  conception  of  the  way  in 
which  this  complex  mechanism  acts  must 
be  gained,  before  the  various  symptoms 
which  indicate  disturbance  of  it  can  be 
understood.  "Within  certain  limits  imposed 
by  its  attachments,  each  eye  can  be  moved 
in  all  directions  around  an  imaginary  point 
situated  about  2  mm.  behind  the  centre  of 
the  globe.  AVhen  the  head  is  upright,  and 
the  eyes  look  straight  forward  at  a  distant 
object — i.e.  when  the  visual  axes  are  perpen- 
dicular to  the  plane  of  the  face — the  eyes  are 
said  to  be  in  their  primary  position. 

Muscles. — Reckoning  from  the  primary 
position,  the  action  of  the  individual  miiscles 
is  as  follows : — The  internal  rectus  tm'ns  the 
eye  directly  inwards.  The  external  rectus 
directly  oiitwards.  The  superior  rectus 
chiefly  upwards,  but  at  the  same  time  a  httle 
inwards,  causing  a  shght  inchnation  of  the 
vortical  meridian  of  the  cornea  inwards 
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(towards  the  median  line  above).  This  twist- 
ing action  depends  on  the  fact  that  the  optic 
foramen,  from  the  margin  of  which  the 
muscle  takes  origin,  lies  not  directly  behind 
the  eyeball  but  a  Httle  nearer  to  the  median 
line  of  the  skull.  The  inferior  rectus  chiefly 
downwards,  but  also  shghtly  inwards,  with 
an  inclination  of  the  corneal  meridian  out- 
wards, for  the  same  reason  as  in  the  fore- 
going case.  The  two  obhque  muscles  send 
their  tendons,  not  from  behind  forwards 
like  the  recti,  but  rather  from  side  to  side  ; 
their  chief  action,  therefore,  is  to  twist  the 
globe  upon  its  antero-posterior  axis  ;  but  as 
they  do  not  He  parallel  with  the  equator, 
but  pass  to  their  insertions  somewhat  from 
before  backwards,  they  also  move  the  eye 
in  obhque  directions  intermediate  between 
the  horizontal  and  the  vertical.  Thus,  the 
superior  obhque  turns  the  eye  downwards 
and  outwards,  and  incHnes  the  vertical 
meridian  of  the  cornea  inwards ;  it  acts  to- 
gether with  the  inferior  rectus,  and  counter- 
acts the  twisting  action  of  the  latter.  The 
inferior  obhque  turns  the  eye  upwards  and 
outwards,  and  incliues  the  vertical  meridian 
of  the  cornea  outwards ;  it  acts  together 
with  the  superior  rectus,  and  counteracts  the 
twisting  action  of  the  latter.  When  the  eye 
stands  in  any  j)osition  other  than  the  pri- 
mary, the  actions  of  the  individual  muscles 
are  somewhat  modified,  for  the  directions 
in  which  they  puU  are  altered  in  relation  to 
the  claief  axes  of  the  eye.  In  simple  upward, 
downward,  and  horizontal  movements  from 
the  primary  position,  the  vertical  meridian 
of  the  cornea  remains  vertical,  but  in  oblique 
movements  it  becomes  slightly  incUned  in 
the  direction  of  the  movement ;  thus,  when 
the  eye  is  tm'ned  upwards  and  to  the  right, 
the  meridian  of  the  cornea  is  inclined 
slightly,  its  upper  end  being  towards  the 
right,  and  so  on  for  other  movements  of  like 
kind. 

Nerves. — The  ocular  muscles  are  ac- 
tuated by  three  pairs  of  nerves.  The  third 
nerve  (motor  ocuh)  suppHes  aU  except  the 
external  rectus  and  the  superior  oblique; 
it  also  suppUes  the  levator  of  the  lid,  the 
sphincter  of  the  iris,  and  the  ciUary  muscle. 
The  sixth  nerve  (abducens)  supplies  the  ex- 
ternal rectus.  The  fourth  nerve  (trochlear) 
supplies  the  superior  oblique. 

Brain-centres. — In  the  substance  of  the 
brain,  the  fibres  which  are  contained  in  the 
nerves  above  named  undergo  rearrange- 
ment and  partial  decussation.  They  are 
connected  largely  with  the  grey  matter  of 
the  corpora  qiiadrigemina  and  its  vicinity, 
and  with  higher  volitional  centres  in  the 
cortex;  the  co-ordination  in  these  centres 


appears  to  be  such  that  all  impulses  issued 
to  the  ocular  muscles  take  effect  bilaterally, 
producing  harmonious  movements  of  the 
two  eyes  together.  The  necessity  for  such 
co-ordination  Hes  in  the  fact  that,  in  every 
normal  act  of  vision,  the  object  looked  at  is 
pictured  on  corresponding  points  of  the  two 
retinae.  The  centres  are  complex  as  regards 
then-  anatomical  relations  and  functions,  and 
are  not  yet  completely  made  out.  The  fol- 
lowing are  those  of  which  we  have  the  most 
definite  physiological  evidence :  —  (a)  A 
centre  in  the  right  side  of  the  brain,  which 
combines  fibres  from  the  internal  rectus  of 
its  own  side  with  fibres  from  the  external 
rectus  of  the  opposite  side,  and  thus  produces 
movement  of  both  eyes  to  the  left.  (6)  A 
centre  on  the  left  side,  which  in  like  manner 
turns  both  eyes  to  the  right,  (c)  A  centre 
which  actuates  both  internal  recti,  producing 
movements  of  convergence ;  it  is  closely 
associated  with  another  centre,  which  actu- 
ates the  two  lower  recti  and  turns  both  eyes 
downwards,  and  also  with  others  which 
govern  the  sphincters  of  the  fris  and  the 
cUiary  muscles  in  both  eyes,  producing  con- 
traction of  the  pupils  and  accommodation. 
(d)  A  centre  which  receives  fibres  from  the 
two  external  recti  and  produces  movements 
of  divergence,  or  rather  of  diminished  con- 
vergence. As  wiU  be  seen  later,  there  are 
many  forms  of  disturbance  of  ocular  move- 
ments which  can  only  be  explained  by  re- 
ference to  these  compound  or  associated 
centres. 

The  conditions  which  disturb  the  move- 
ments of  the  eyes  are  ntunerous,  and  of  very 
different  kinds,  namely  : — (1)  Adhesions  be- 
tween the  globe  and  the  eyehds,  efifusions 
and  new  formations  in  the  orbit,  and  even 
faults  in  the  shape  of  the  eyeball  itself, 
which  in  a  mechanical  manner  oppose  or 
hmit  the  excursions  of  the  eye  in  certain 
directions ;  (2)  faults  in  the  muscles,  due 
to  malformation,  injiu'y,  or  to  the  tissn- ■ 
changes  wliich  occur  as  the  result  of  exc 
sive  or  deficient  nerve-stimulus ;  (3)  lesioni 
of  the  nerves  at  various  points  between 
their  origin  in  the  brain  and  their  distri- 
bution in  the  muscles ;  and  (4)  conditions 
which  disturb  the  action  of  the  brain-centre" 
It  is  evident  that  any  single  lesion  or  fa 
belonging  to  either  of  the  first  three  class 
wiU  affect  the  movement  of  one  eye  onl. 
and  wiU  throw  it  out  of  harmony  ■with  i 
fellow  whenever  the  impaired  movement ' 
attempted ;  the  commonest  affections 
this  kind  are  the  paralyses  of  the  oc ' 
nerve-trunks.  On  the  other  hand,  any  co 
dition  belonging  to  the  fourth  class,  wheth_ 
it  be  merely  a  functional  overaction,  as  ifl 
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hhe  sqiiint  of  the  hypennetrope,  or  a  sus- 
leension  of  action  through  a  paralysing 
Bssion,  as  in  the  conjugate  deviation  of 
Hemiplegia,  will  produce  ocular  symptoms 
rrhich  are  essentially  bilateral.  So  far  as 
hhey  move  at  aU,  the  two  eyes  still  move 
nn  company  with  each  other  ;  to  all  afifec- 
idons  of  this  class,  therefore,  the  term  con- 
iomitant  may  be  applied.  Before  discuss- 
ag  these  different  affections  in  detail,  it 
vill  be  convenient  to  speak  of  certain  phe- 
lomena  which  are  common  to  several  of 
hem. 

Deviation  op  the  Eye. — In  health,  the 
iyes  are  invariably  so  directed  that  the 
bject  looked  at  is  pictured  on  the  yellow 
pot  in  each  retina.  If  either  eye  is  directed 
therwise,  it  is  said  to  deviate  or  squint ; 
:  has  a  strabismus.  The  commonest  forms 
f  strabismus  are  those  in  which  the  optic 
.xes  converge  too  much,  or  diverge,  and  the 
aiame  is  applied  especially  to  the  concomi- 
liant  varieties — to  those,  namely,  which  are 
•reduced  by  excessive  or  defective  action  of 
he  centres  for  convergence  and  divergence, 
ather  than  to  deviations  due  to  paralysing 
ssions  of  nerve-trunks ;  but  it  applies 
trictly  to  the  latter  also.  A  less  common 
Drm  of  deviation  is  that  in  which  both  eyes 
re  turned  involimtarily  towards  one  or 
ther  side,  in  consequence  of  a  loss  of  equi- 
briiun  in  the  centres  which  preside  over 
Dnjugate  movements.    See  Strabismus. 

Diplopia  ob  Double  Vision. — Under 
artain  exceptional  conditions,  objects  are 
jen  double  by  one  eye  used  alone  (mono- 
ilar  diplopia,  polyopia) ;  here  the  fault 
es  in  the  refraction  of  the  eye,  not  in  its 
osition.  Such  cases  have  no  connection 
ith  our  present  subject.  In  binocidar 
iplopia  the  two  images  belong  to  the  two 
^es  respectively,  and  when  one  eye  is 
jvered  one  image  disappears. 

Double  vision  indicates  a  deviation  of 
ae  or  other  eye.  The  image  seen  in  the 
rong  position  belongs  to  the  deviating 
/e,  and  is  termed  the  false  image;  it  is 
juaUy  fainter  than  the  true  image  because 

is  formed,  not  at  the  yellow  spot,  but  at 
less  sensitive  part  of  the  retina ;  hence, 
so,  the  greater  the  deviation  of  the  eye, 
id  the  greater  the  consequent  displace- 
ent  of  the  false  image,  the  fainter  does 
IS  image  become.  On  this  account,  the 
'ufusion  and  giddiness  produced  by  double 
sion  are  usually  greater  when  the  devia- 
>n  of  the  eye  is  shght  and  the  images 
!ar  together,  than  when  they  are  widely 
parated ;  m  the  latter  case,  and,  indeed, 

niost  cases  of  long-standmg  deviation, 
e  lalse  miage  is  suppressed,  the  mind 


j  taking  no  cognisance  of  the  second  and 
erroneous  impression.    The  relative  posi- 
j  tions  of  the  two  images  give  valuable  and 
I  very  precise  indications  as  to  which  is  the 
deviating  eye,  and  as  to  the  direction  and 
amount  of  the  deviation.    The  following 
rule  holds  good  in  all  cases : — The  false 
image  and  the  cornea  are  displaced  in 
j  opposite  directions.    The  reason  of  this 
will  appear  from  the  following  considera- 
tions. 

I      We  judge  of  the  position  of  objects  from 
j  the  position  of  their  pictm'es  ia  our  eyes ; 
but,  in  order  that  the  judgment  shall  be 
true,  we  require  to  know  the  position  of 
our  eyes.    Of  this  latter  we  are  iaformed 
by  the  muscular  sense — in  other  words,  by 
the  amount  of  the  impulse  issued  by  the 
brain-centres  to  the  muscles.  Now  if,  fr-om 
any  cause  whatever,  either  eye  fail  to  re- 
spond correctly  to  the  impulse  issued  by 
the  brain,  we  misjudge  its  position,  and,  as 
a  consequence,  we  misjudge  the  positions 
of  objects  pictured  on  its  retina ;  we  pro- 
ject the  retinal  images  as  though  the  eye 
stood  in  its  right  position.    For  example, 
supposiag  the  right  eye  to  deviate  to  the 
right,  while  the  left  eye,  obeying  the  im- 
pulse of  the  will,  looks  straight  forwards 
at  an  object  directly  in  front  of  it.   As  the 
cornea  of  the  deviating  eye  moves  out- 
wards, the  retina  of  course  moves  inwards, 
so  that  in  this  eye  the  object  is  pictured  on 
the  outer  half  of  the  retina  instead  of  at 
the  yellow  spot.    But  if  the  eye  were  in 
its  right  position,  this  part  of  the  retina 
would  correspond  in  direction  with  objects 
lying  to  the  patient's  left,  hence,  with  this 
eye,  which  deviates  to  the  right,  he  sees 
things  displaced  to  the  left.    If,  therefore, 
m  any  case  of  doubtfid  nature,  we  can 
ascertain  what  is  the  position  of  the  false 
image  in  relation  to  the  true  image,  we 
shall  know  what  is  the  direction  of  the 
deviation  of  the  corresponding  eye.  Thus, 
if  the  images  are  crossed  in  regard  to  their 
respective  eyes,  we  know  that  the  deviation 
IS  of  the  opposite  kind— namely,  one  of 
divergence ;  if  the  images  are  homonymous 
(each  standing  to  the  side  corresponding  to 
its  own  eye),  we  know  that  the  axes  of  the 
eyes  are  crossed ;  if  the  image,  instead  of 
standing  vertical,  appears  mchned  to  either 
side,  we  know  that  the  vertical  meridian  of 
the  corresponding  eye  is  inchned  in  pre- 
cisely the  opposite  direction. 

In  studying  the  positions  of  the  double 
images,  we  cause  the  patient  to  look  stead- 
fastly at  an  object,  such  as  a  slip  of  white 
paper  or  a  lighted  candle,  with  both  eyes 
open ;  then,  covering  each  eye  alternately, 
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and  telling  him  to  keep  looking  at  the  object 
with  the  other,  we  ascertain  which  eye  was 
properly  dii-ected  and  which  was  deviating. 
By  causing  him  to  follow  the  object  with 
his  eyes  in  different  directions,  we  learn  in 
which  direction  the  images  separate  most 
widely,  and  in  which  they  come  nearest 
together;  and  thereby  ascertain  in  which 
particular  movement  the  error  is  greatest, 
and  which  muscle  is  at  faiilt.  If  the  distance 
between  the  two  images  is  constant  in  all 
positions  of  the  eyes,  we  know  that  the 
affection  is  of  the  concomitant  form  and 
is  not  due  to  a  fault  in  any  individual 
muscle  or  nerve.  A  coloured  glass  placed 
in  the  trial  spectacle  frame  before  one  or 
other  eye,  so  as  to  colour  the  corresponding 
image,  makes  the  examination  easier ;  it 
should  be  placed  by  preference  before  the 
eye  which  looks  straight  at  the  object,  for 
the  image  seen  by  the  deviating  eye  is 
already  somewhat  the  fainter  of  the  two, 
and,  if  its  intensity  be  still  further  lowered 
by  the  interposition  of  the  coloured  glass, 
it  may  probably  be  altogether  overlooked. 

Diplopia  may  be  produced  in  a  person 
with  healthy  eyes  by  means  of  a  prism. 
Bays  of  Ught  passing  through  a  prism  are 
deflected  from  their  course  ;  hence  a  prism 
held  before  the  eye  displaces  the  image  of 
the  object  looked  at  on  to  a  part  of  the  retina 
other  than  that  on  which  it  would  naturally 
fall,  and  hence  double  vision.  Conversely, 
diplopia  may  be  corrected  by  a  prism  so 
placed  as  to  counteract  the  displacement  of 
the  image  due  to  the  deviation  of  the  eye. 
A  prism  deflects  rays  towards  the  side  cor- 
responding with  its  own  base,  and  since  the 
actual  displacement  of  the  retinal  picture 
in  a  deviating  eye  is  the  opposite  of  the 
apparent  displacement  of  the  false  image 
in  space,  the  correcting  prism  must  be 
placed  with  its  base  towards  the  same  side 
as  the  false  image;  or,  to  put  the  matter 
simply,  let  the  thick  edge  of  the  prism  be 
over  the  weak  muscle.  The  strength  of 
the  prism  which  corrects  the  diplopia 
serves  as  a  measure  of  the  deviation  of 
the  eye. 

Diseases  and  Injuries  of  the  Ooulae 
Muscles. —  These,  as  distinguished  from 
paralyses  due  to  nerve-lesions,  are  not  com- 
mon. In  rare  instances,  one  or  more  of  the 
muscles  may  be  congenitally  wanting ;  in 
others,  abnormal  adhesions  of  the  muscle 
among  themselves  have  been  noted ;  clini- 
cally, an  accui-ate  diagnosis  of  such  condi- 
tions is  not  possible.  Perforating  woimds, 
near  to  the  eyeball,  may  damage  one  or  other 
of  the  muscles  so  as  to  permanently  im- 
pair or  annihilate  its  action ;  an  improperly 


performed  operation  of  tenotomy  for  squint 
may  do  the  same.  The  deviations  thus 
produced  may  frequently  be  remedied  by 
surgical  readjustment  of  the  damaged  ten- 
don. See  Strabismus.  Occasionally,  by 
violent  injury  with  a  hook  or  similar  object, 
a  muscle  is  torn  away  from  its  posterior 
attachment,  as  in  a  case,  seen  by  the  writer, 
in  which  a  young  man  jumping  over  a 
table  came  in  collision  vdth  a  gas-burner, 
which  tore  the  upper  eyeUd  and  the  ocuLu- 
conjunctiva,  and  dragged  out  the  greater 
part  of  the  internal  rectus.  Morbid  con- 
tracture of  a  muscle  occurs  as  a  result  of 
prolonged  excessive  effort,  as  in  the  stra- 
bismus of  hypermetropia,  and  loss  of  tone 
in  the  antagonistic  muscle,  as  in  paralytic 
strabismus. 

Paralysis  of  the  Ocular  Muscles. — 
Causes  and  Pathology. — In  a  large  ma- 
jority of  cases,  these  paralyses  correspond 
with  the  distributions  of  the  third,  fom-th, 
and  sixth  nerves.  In  order  of  frequency, 
paralysis  of  the  group  of  muscles  suiophed  by 
the  third  nerve  probably  stands  first ;  next, 
and  nearly  as  frequent,  paralysis  of  the  ex- 
ternal rectus  (sixth  nerve) ;  lastly,  and  con- 
siderably less  frequent,  paralysis  of  the 
superior  obHque  (fomrth  nerve).  Isolated 
paralysis  of  one  of  the  muscles  suppHed  by 
the  third  nerve  is  compai-atively  rare ;  it 
indicates  lesion  in  a  separate  branch  of  the 
nerve,  or  in  the  muscle  itself.  Syphihs, 
rheumatism  or  chill,  and  injury  are  the 
commonest  causes  of  these  paralyses.  It 
is  chiefly  in  the  later  stages  of  acquired 
syphilis,  much  less  commonly  in  the  here- 
ditary disease,  that  they,  and  especially  the 
third-nerve  paralysis,  are  met  with.  The 
lesion  may  be  within  the  skull,  in  the 
sphenoidal  fissure,  or  in  the  orbital  portion 
of  the  nerve.  Whether  it  is  most  com- 
monly of  the  natm-e  of  a  gumma,  a  menin- 
gitis, a  periostitis,  or  an  inflammation  of 
the  connective  tissue  of  the  nerve  itself,  is 
imcertain.  As  in  the  following  form,  chill 
to  the  surface  is  not  infi-equently  concerned 
in  hghting  up  the  mischief.  Rlieumatism 
in  its  acute  febrile  form  is  rarely  associated 
with  ocvdar  paralysis,  but  the  rheumatism, 
so-called,  which  occm's  locally,  as  the  result 
of  cold  or  damp  to  the  sm-face,  is  very  fre- 
quently so.  Gout  must  certainly  be  included 
as  a  predisposing  cause,  for  it  is  especially 
in  those  who  are  immoderate  eaters  and 
drinkers,  and  who  show  signs  of  Uthiasis, 
that  exposm-e  to  cold  acts  in  this  way. 
DijMlieria  is  fi-oquently  followed  by  pa- 
ralysis of  the  cQiary  muscles  (loss  of  ac- 
commodation), less  often  by  paralj'sis  of 
the  external  muscles  of  the  eye.  Injwrvi» 
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bf  the  sktill,  especially  such  as  involve 
ractm-e  of  the  base,  extravasation  of  blood, 
neuingitis,  tumour,  abscess,  anem-ism  of 
he  basilar  ai-teries — ia  short,  all  changes 
ivithin  the  skull  which,  by  pressure  or 
stherwise,  can  interfere  with  the  nerves  at 
.;he  base  of  the  brain,  may  paralyse  the 
jcular  muscles.  Lesions  of  the  nerve- 
ibres  in  the  substance  of  the  brain  are 
iliely  to  cause  paralysis  of  bilateral  form, 
..•ather  than  such  as  can  be  referred  to  one 
or  other  of  the  nerve-trunks.  Transient 
Daralyses  of  the  ocular  muscles  are  frequent 


liming  the  earHer 


stages 


of  locomotor 


utaxy ;  the  nature  of  the  lesion  is  imcer- 

sain;  it  is  not  in  direct  connection  with 

lihe  changes  in  the  spinal  cord. 

Symptoms  and  Diagnosis. — Paralysis 
jf  an  ocular  muscle  reveals  itself  by  synip- 

ooms  which  are  definite,  and  can  be  studied 

vsvith  precision.  Movements  requiring  the 
iction  of  the  paralysed  muscle  are  im- 
paired or  lost.  We  tell  the  patient  to 
follow  the  movement  of  a  finger  passed  in 
different  directions  before  him,  his  head 
being  kept  in  a  fixed  position,  and  we  notice 
chat  while  one  eye  moves  to  the  usual  ex- 
tent upwards,  downwards,  and  to  each  side, 

i-,he  other  is  imable  to  accompany  it  in  a 
;ertain  direction.    Covering  the  unaffected 

^ye,  we  then  bid  the  patient  do  his  utmost  to 
bUow  the  finger  in  this  direction,  and  we 

land  that  there  is  a  point  beyond  which  his 
itrongest  effort  fails  to  move  the  eye.  The 
precise  position  of  this  point  depends  upon 
■.he  completeness  or  incompleteness  of  the 
paralysis,  and  upon  whether  movement  in 
;he  said  direction  depends  solely  upon  the 
nuscle  which  is  paralysed,  or  is  aided  by 
5thers. 

The  eye  deviates  amay  from  the  paror- 
'sed  muscle.  The  unaffected  eye  being 
n  the  primary  position — that  is,  look- 
ng  straight  forward  at  a  distant  object — 
ihe  affected  eye,  although  no  special  effort 
8  demanded  of  the  paralysed  muscle,  de- 
'  ites  somewhat  in  the  direction  of  the 
opponent  muscle,  the  tonic  contraction  of 
liihe  latter  overbalancing  the  weakened 
coonicity  of  its  antagonist.  The  deviation 
bf  the  affected  eye  is  called  the  '  primary 
deviation.'  It  increases  when  the  patient 
iooks  in  the  direction  which  demands  the 
action  of  the  paralysed  muscle,  and'de- 
fsreases  when  he  looks  in  the  opposite  direo- 
i4ion.  It  is  increased,  in  cases  of  long  dura- 
*ion,  by  an  actual  shortening  of  the  oppo- 
nent muscle.  Again,  telling  the  patient  to 
look  at  the  distant  object  as  before,  we  bring 
I  hand  or  a  piece  of  paper  in  front  of  the 
wound  eye.   By  a  strong  effort,  the  patient 


then  brings  the  affected  eye  to  bear  upon 
the  object,  and  at  the  same  moment  the 
soimd  eye,  moving  in  the  same  direction 
behind  the  paper,  takes  up  the  deviation. 
This  deviation  of  the  sound  eye,  when  the 
affected  eye  fixes,  is  called  the  '  secondary 
deviation ; '  it  is  greater  than  the  primary 
deviation,  for  the  brain-centre  takes  no 
cognisance  of  the  nerve-lesion,  and  issues 
an  equal  impulse  to  the  two  sides  as  in 
health.  Under  this  impulse  the  normally 
innervated  muscle  acts  vigorously,  while 
the  paralysed  muscle  acts  feebly. 

With  both  eyes  open  the  patient  sees 
double.  This  is  tnie,  of  com'se,  only  when 
the  patient  actually  sees  with  both  eyes ; 
any  defect  in  the  visual  power  of  the  de- 
viating eye  promotes  the  suppression  of  the 
false  image.  If  it  should  happen  that  the 
deviating  eye  has  decidedly  the  better  vision 
of  the  two,  the  patient  will  contrive  by  a 
compensatory  position  of  the  head  to  bring 
this  eye  to  bear  upon  the  object  at  which 
he  desires  to  look ;  and  if  the  affected 
muscle  be  only  partly  paralysed,  a  strong 
impulse  will  be  issued  to  this  muscle,  and 
consequently  a  secondary  magnified  devia- 
tion of  the  fellow-eye  will  be  induced,  and 
we  shall  have  the  phenomenon  of  a  patient 
looking  straight  with  a  paralysed  eye  and 
squinting  with  a  non-paralysed  eye.  As 
a  diagnostic  sjrmptom,  double  vision  is  of 
value  only  when  the  nature,  or  the  exist- 
ence, of  a  deviation  would  otherwise  be 
imcertain.  In  paralysis  of  the  fourth  nerve, 
for  example,  it  enables  us  at  once  to  make 
a  diagnosis,  which  would  otherwise  be 
hardly  possible.  It  also  enables  us  to 
measure  the  amoimt  of  a  deviation,  and  to 
accurately  judge  of  its  progress  towards 
recovery.  The  laws  which  it  follows  have 
already  been  explained.  See  Diplopia.  In 
cases  of  very  sHght  deviation  of  the  eye, 
there  may  be  only  a  confnsion  or  unsteadi- 
ness of  sight  due  to  an  overlapping  of  the 
two  images,  rather  than  a  true  diplopia ; 
or  diplopia  may  be  ehcited  only  by  causing 
the  patient  to  turn  his  eyes  strongly  in  the 
particular  direction  in  which  the  weakened 
muscle  acts.  In  many  cases  the  complaint 
made  is  rather  of  giddiness  than  of  double 
vision,  and  this  is  attributable  to  the  pa- 
tient's inability  to  estimate,  with  certainty, 
his  position  in  relation  to  surrounding 
objects,  and  especially  in  relation  to  the 
plane  of  the  groimd  on  which  he  walks. 

To  avoid  the  double  vision  and  the 
giddiness  which  goes  with  it,  the  patient 
frequently  keeps  his  head  turned  in  a  direc- 
tion which  neutralises  the  deviation  of  the 
eye.  Thus,  if  the  right  eye  deviate  towai-dfl 
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the  right,  he  will  ttun  his  face  round  to- 
wards the  left,  so  that,  in  looking  hefore 
him,  he  may  turn  the  left  eye  also  towards 
the  right,  and  thus  restore  paralleHsm  be- 
tween the  two.  Or  he  will  adopt  the  sim- 
ple expedient  of  keeping  one  eye  closed ; 
the  closed  eye  will,  in  most  cases,  prove  to 
be  the  paralysed  eye,  but  should  this  latter 
have  the  better  vision  of  the  two,  its  services 
may  be  retained,  while  the  other  is  excluded 
for  the  sake  of  avoiding  double  vision. 
Ocular  paralyses  often  declare  themselves 
to  the  observer,  at  first  glance,  by  these 
peculiar  positions  of  the  head.  The  dis- 
tinctive symptoms  of  the  several  varieties 
of  paralysis  of  the  ocular  muscles  may 
now  be  stated  briefly  ;  they  will  be  under- 
stood by  reference  to  the  distribution  of  the 
nerves  and  the  general  symptomatology 
already  given. 

Thied-neeve  Paealysis.  —  Ptosis, 
drooping,  or  complete  falling  of  the  upper 
eyeUd  ;  loss  of  the  inward,  upward,  and 
downward  movements  of  the  eyeball,  dis- 
coverable on  raising  the  lid  and  bidding 
the  patient  to  follow  the  movements  of  a 
finger  in  various  directions.  Deviation  of 
the  eye  outwards,  through  unopposed  action 
of  the  external  rectus,  the  deviation  being 
neutralised  when  the  sound  eye  looks  to- 
wards the  paralysed  eye,  increased  when  it 
looks  away  from  it ;  also  a  sHght  deviation 
downwards,  through  unopposed  action  of 
the  superior  oblique.  Double  vision,  when 
the  lid  is  raised,  the  images  being  crossed — 
i.e.  the  image  belonging  to  the  right  eye 
standing  to  the  left,  and  vice  versa ;  dilatation 
of  the  pupil ;  loss  of  accommodation.  "When 
downward  movement  is  attempted,  a  sHght 
twisting  on  the  antero-posterior  axis,  with 
some  movement  downwards  and  outwards, 
may  be  observed,  from  the  action  of  the 
superior  oblique.  The  false  image  stands 
higher  or  lower  than  the  true  image,  accord- 
ing as  the  soimd  eye  is  directed  upwards  or 
downwards  respectively.  Its  upper  end  is 
inclined  somewhat  away  from  the  soimd 
eye,  through  the  superior  oblique  having 
lost  its  antagonist.  Incomplete  forms  of 
thii'd-nerve  paralysis  are  frequently  met 
with.  Occasionally,  one  or  other  of  the 
muscles  is  affected  alone.  Isolated  paralysis 
of  the  inferior  oblique  is  very  rare,  but 
weU-marked  cases  have  been  observed ; 
the  symptoms  are  the  counterpart  of  those 
of  paralysis  of  the  superior  obhque. 

SixTH-NEEVE  Paealysis. — Loss  of  move- 
ment outwards  beyond  the  middle  line ; 
deviation  of  the  eye  inwards,  through  un- 
opposed action  of  the  internal  rectus — i.e. 
convergent  strabismus,  increased  by  efforts 


to  look  towards  the  paralysed  side,  de- 
creased by  looking  in  the  opposite  direction. 
Homonymous  diplopia — i.e.  image  of  right 
eye  standing  to  the  right,  image  of  left  eye 
to  the  left,  or  the  diplopia  is  avoided  by  a 
compensatory  turning  of  the  head  towards 
the  paralysed  side,  or  by  keeping  one  eye 
closed  or  covered.  When  the  eyes  are 
directed  horizontally,  the  false  image  is 
erect,  and  on  the  same  level  as  the  true 
image;  but,  in  looking  upwards,  it  stands 
a  little  lower  than  the  true  image,  and  in 
looking  downwards  it  stands  higher.  These 
changes  are  probably  due  to  the  actions  of 
the  obhque  muscles  being  somewhat  modi- 
fied, as  compared  with  those  of  the  feUow 
eye,  by  the  deviation  inwards. 

FouETH-NERVE  Paealysis. —  Defect  of 
mobility  hardly  to  be  discovered,  even  on 
close  inspection;  but  the  diagnosis  made 
easily  fi'om  the  diplopia.  Double  vision 
occurs  only  on  looking  below  the  horizontal 
line,  for  only  in  this  dii-ection  does  the 
muscle  normally  come  into  action.  The 
false  image  is  lower  than  the  true,  and  in- 
clined towards  it ;  the  images  are  homony- 
mous, each  opposite  to  its  own  eye.  The 
displacement  of  the  false  image  mcreases 
as  the  eyes  are  directed  more  downwards 
and  towards  the  affected  side.  Near  to  the 
horizontal  line  the  false  image  overlaps 
the  true ;  above  the  horizontal  line  vision 
is  undisturbed. 

Two  or  more  of  the  foregoing  forme  of 
paralysis  may  occur  together,  from  lesions 
involving  several  nerve-trunks,  and  they 
may  occur  bilaterally  from  lesions  which 
damage  the  nerve-trunks  of  both  sides. 
Bilateral  affections,  however,  are  in  many 
cases  due  to  distiurbance  in  a  centre  com- 
mon to  fibres  passing  to  both  sides.  The 
latter  diagnosis  is  indicated  when  the 
movements  of  the  eyes  are  found  to  be  con- 
comitant— i.e.  when  the  two  eyes  move 
with  equal  excursions.  An  exception  to 
this  rule  presents  itseK  sometimes  in  the 
late  stage  of  a  peripheral  paralysis,  when, 
though  the  actual  paralysis  has  entirely 
disappeared,  the  eye  stUl  deviates  throuui  ' 
shortening  of  the  antagonist  muscle  ;  unck  r 
these  circumstances,  since  the  conductivity 
of  the  nerves  is  equal  on  the  two  sides,  the 
movements  are  strictly  concomitant. 

Treatvient. — In  presence  of  certain  of 
the  causes  enmnerated  above,  treatmeiit 
directed  especially  to  the  ocular  paralysis 
would  obviously  be  out  of  place.  Uncom- 
pUcated  paralyses  of  single  nerve -trvmlcs, 
such  as  occur  from  chiU,  usually  tend  to 
spontaneous  recovery.  Iodide  of  potassiiun 
in  moderate  doses  should,  however,  be  given 
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m  all  such  cases,  whether  sypliilis  be  de- 
iinitely  concerned  in  them  or  not.  Mercury 
may  sometimes  be  desirable  as  well.  With 
.  view  to  preventing  recurrence,  the  habits 
•f  life  and  constitutional  state,  especially 
dth  regard  to  Hthiasis,  should  be  attended 

00.  The  temple  of  the  affected  side  should 
ae  protected  from  cold  by  a  silli  hand- 
lerchief  tied  round  the  head.  In  the  early 
tages,  a  shade  should  be  placed  over  the 
effected  eye  to  remove  the  diplopia ;  later, 
vhen  movement  is  returning,  the  weak 
;nuscle  should  be  exercised  each  day  by 

1.  ttempts  at  the  movement  in  question, 
vhile  the  good  eye  is  covered.  The  reco- 
very of  single  vision  may  sometimes  be  pro- 
noted  by  the  use  of  a  prism,  which  partly 
iorrects  the  deviation.  Electricity  effects 
m  immediate  and  marked  improvement  in 
iome  cases,  and,  though  the  immediate 
•esult  is  usually  transient,  a  systematic  re- 
petition of  the  remedy  may  aid  recovery, 
j-alvanism  (primary  continuous  current)  is 
probably  more  useful  than  faradism  (in- 
luced  cmTent),  because  its  action  is  more 
penetrating,  but  the  latter  also  gives  posi- 
;ive  results.  Armed  with  moist  sponges, 
he  anode  is  appHed  to  the  neck  in  the 
leighbourhood  of  the  mastoid  process,  the 
■athode  over  the  closed  eyehds.  The  sittiag 
hould  not  last  more  than  two  or  three 

minutes,  and  should  be  repeated  daily  or 
)n  alternate  days.  The  strength  of  the 
;urrent  must  be  such  as  not  to  cause  pain, 
are  being  especially  necessary  in  the  case 

;  f  the  continuous  current.  Operative  treat- 
nent  is  only  justifiable  when  all  improve- 
nent  has  been  at  a  standstill  for  some 
nonths;  then,  if  the  paralysed  muscle 
lave  recovered  some  power,  but  deviation 
persists  in  consequence  of  shortening  of  the 
mtagonist,  tenotomy  of  the  latter,  and 
lometimes  advancement  of  the  former,  may 
)e  performed  with  advantage.  These  opera- 
ions  are  described  in   connection  with 

5TEABISMTJS. 

Concomitant  Affections. — This  group 
ncludes  the  common  convergent  strabismus 
■  tf  hypermetropia,  the  divergent  strabismus 
)f  myopia,  conjugate  deviations,  ophthal- 
noplegia  externa,  nystagmus,   and  some 
)ther  varieties  of  motor  disturbance  de- 
jonding  on  excessive  or  defective  action  of 
brain-centres.   The  common  character- 
ic  is  that  there  is  a  similar  fault  of  mdve- 
iii^nt  in  both  eyes,  the  disturbing  cause 
king  effect  either  in  the  centres  which 
em  bilateral  movements,  or  at  any  rate 
high  up  in  the  nerve-mechanism  as  to 
nvolve  fibres  belonging  to  both  sides.  It 
\iil  be  convenient  to  speak  here  of  the 


paralytic  conditions,  as  they  are  allied  with 
the  diseases  described  in  the  foregoing 
paragraph.    See  Strabismus. 

Conjugate  Paralysis. — Both  eyes  de- 
viate to  one  side  and  cannot  be  turned  to- 
wards the  opposite  side.  The  causes  of 
this  affection  are  the  same  as  those  of  other 
central  paralyses.  It  is  generally  but  not 
always  associated  with  hemiplegia.  If  the 
eyes  are  turned  to  the  right,  the  lesion  is 
situated  hi  the  right  side  of  the  brain  and 
involves  the  centre  which  normally  turns 
both  eyes  towards  the  left.  The  deviation 
is  due  to  the  unopposed  tonic  contraction 
of  the  corresponding  centre  in  the  left  side. 
Conjugate  deviation  to  the  right,  therefore, 
goes  with  left  hemiplegia  ;  the  patient  can- 
not look  to  his  paralysed  side.  It  is  the 
motor  analogue  of  the  sensory  symptom, 
hemiopia,  in  which  a  lesion  of  the  right  side 
of  the  braia  blinds  the  right  half  of  each  re- 
tina, and  the  patient  cannot  see  to  his  para- 
lysed side  (Hughhngs  Jackson).  The  right 
halves  of  the  two  retinae  in  conjunction  con- 
stitute the  visual  organ  for  the  left  side ; 
hence  a  lesion  on  the  right  side  of  the 
brain,  whether  it  cause  hemiplegia,  con- 
jugate deviation  of  the  eyes,  or  hemiopia, 
tells  in  its  results  always  in  the  same  direc- 
tion. Although  the  two  recti  which  are 
concerned  in  this  paralysis  are  totally  in- 
active for  conjugate  movements,  they  may 
remain  active  for  convergent  and  divergent 
movements;  thus,  in  a  case  observed  by 
the  virriter  (J?.  L.  Ophth.  Hosp.  Beports, 
vol.  viii.  p.  185),  neither  eye  could  to  the 
smallest  extent  foUow  the  movement  of  an 
object  moved  laterally  before  the  patient's 
face,  but  both  eyes  performed  movements  of 
convergence  when  the  object  was  moved 
from  a  farther  to  a  nearer  point,  in  line  vsdth 
the  obhque  direction  of  the  eyes.  Con- 
jugate paralysis  may  rapidly  disappear,  or 
it  may  be  of  long  duration.  In  several 
cases  observed  by  the  writer,  the  recovery 
of  movement  has  been  unsymmetrical  on 
the  two  sides,  the  eye  turned  outwards 
retiumngto  its  normal  position  sooner  than 
the  eye  turned  inwards,  so  that  a  con- 
vergent squint  resulted. 

Paralysis  of  Convergence. — The  power 
of  convei'ging  the  eyes  is  lost,  and  there  is 
a  fixed  divergence,  which  the  strongest 
effort  on  the  part  of  the  patient  is  unable  to 
diminish.  The  fixity  of  the  divergence  dis- 
tinguishes the  disorder  from  ordinary  diver- 
gent strabismus,  such  as  occurs  in  myopia 
and  after  an  excessive  tenotomy,  for,  in  the 
latter,  the  divergence  diminishes  during 
efforts  of  accommodation  for  a  near  object. 
Yet  there  is  no  true  paralysis  of  the  internal 
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recti,  for  conjugate  movements  to  either  side 
ai-e  performed  with  ease.  This  eliminates 
the  possibihty  of  lesion  of  nerve-trmiks, 
and  indicates  a  lesion  in  the  centre  for  con- 
vergence or  of  strands  connected  therewith. 

Paralysis  of  Divergence. — This  is  a 
countei-part  of  the  foregoing.  The  eyes 
maintain,  a  fixed  convergence,  which  does 
not  diminish  on  looking  at  a  distant  object, 
and  which  is  thereby  distinguished  from  the 
ordinary  convergent  strabismus  of  hyper- 
metropia ;  yet  the  external  recti  are  not 
paralysed,  for  conjugate  movements  to  either 
side  are  performed  freely.  These  conditions 
are  rare.  In  a  case  of  each  form  observed 
by  the  writer  (ojj.  cit.  vol.  ix.  pp.  22,  428), 
the  paralysis  involved  not  only  the  move- 
ments of  convergence  and  divergence  re- 
spectively, but  also  those  movements  which, 
as  before  stated,  appear  to  be  anatomically 
associated  with  these.  In  the  one  case, 
there  was  total  loss  of  convergence,  down- 
ward movement,  accommodation,  and  con- 
traction of  the  pupils  in  both  eyes  ;  in  the 
other,  there  was  total  loss  of  divergence  and 
upward  movement  in  both. 

Ophthahnoplegia  externa  is  a  term 
used  to  indicate  loss,  partial  or  complete,  of 
aU  movements  in  both  eyes.  It  impUes  a 
central  lesion  of  a  more  extensive  kind  than 
those  which  cause  the  paralyses  of  par- 
ticular movements  above  described.  It  re- 
presents the  simultaneous  occurrence  of 
aU  these  forms.  Accommodation  and  con- 
tractility of  the  pupils  may,  however,  remain 
intact. 

Nystagmus.   See  Nystagmus. 

Spasm. — It  is  probable  that  each  form 
of  bilateral  deviation,  described  above,  may 
occur  from  spasmodic  action  as  well  as  from 
paralysiag  lesion.  Over-action  of  the  con- 
vergent centre,  associated  with  accommo- 
dative spasm,  occurs  ia  some  cases  of  hys- 
terical paroxysm.  It  is  the  cause  also  of 
some  cases  of  concomitant  strabismus,  in 
young  children  who  are  not  hypermetropic. 
The  commonest  form  of  deviation  from 
over-action  of  this  centre  is  that  which  re- 
sults from  hypermetropia.  See  Strabis- 
mus. Peiestlky  Smith. 

ODONTOMA,  or  TOOTH  TUMOUR, 
is  the  name  originally  given  by  Broca  to 
the  group  of  cases  in  which  the  tximour  con- 
sists of  tooth-elements  more  or  less  hyper- 
trophied.  The  majority  of  these  are  out- 
growths from  the  pulp  of  well-formed 
teeth,  or  at  least  have  their  connection  with 
the  teeth  well  marked,  and  are,  therefore, 
of  interest,  principally,  to  those  engaged  in 
dental  surgery. 


There  is  one  form  of  odontoma,  however, 
which  is  strictly  surgical,  since  it  is  apt  to 
give  rise  to  serious  mistakes  in  the  diagnosis 
and  treatment  of  one  form  of  tumour  of 
the  jaw.  This  depends  upon  some  modifi- 
cation of  the  germs  of  one  or  more  of  the 
molar  teeth  of  the  lower  jaw,  before  the 
development  of  the  cap  of  dentine,  which 
leads  to  the  formation  of  an  irregular  mass 
of  dental  tissues,  in  no  way  resembling  a 
tooth  in  shape.  These  cases  are  very  rare, 
and  occur  only  in  the  lower  jaw.  The 
symptoms  are  those  of  a  dense  tumour 
expanding  the  bone,  in  which  there  is  no 
pain,  unless  the  mass  should  interfere  with 
the  development  of  the  wisdom-tooth,  or  be 
I  mistaken  for  a  misplaced  tooth  or  a  seques- 
trum, when  acute  inflammation  may  be  ex- 
cited in  the  jaw  itself  by  ineffectual  attempts 
at  removal.  Very  eminent  surgeons  have 
been  misled  by  these  cases,  and  have  un- 
necessarily sacrificed  portions  of  the  lower 
jaw,  when,  as  experience  has  shown,  enu- 
cleation of  the  growth  could  invariably 
have  been  undertaken  with  success.  The 
writer  recently  had  a  case  of  the  kind  under 
his  care,  in  which  persistent  efforts  to  re- 
move what  was  supposed  to  be  an  impacted 
tooth  had  given  rise  to  so  much  inflamma- 
tion about  the  jaw  and  gums  that,  when  the 
writer  was  first  consulted,  he  beheved  the 
patient  to  be  suffering  from  a  rapidly  grow- 
ing timiour  of  the  interior  of  the  jaw,  and 
recommended  removal  of  a  portion  of  the 
bone.  Fortimately,  on  the  subsidence  of 
the  inflammation,  the  case  more  resembled 
one  of  necrosis,  and  on  attempting  to  search 
for  and  remove  a  sequestrum,  an  odontoma 
measuring  1^  by  1^  inch,  and  weighing 
315  grains,  was  readily  enucleated.  This 
consisted  of  dental  tissues  irregularly  ar- 
ranged, and  represented  one  or  two  molar 
teeth. 

Displacement  of  otherwise  healthy  and 
well-formed  teeth  may  give  rise  to  enlarge- 
ment of  either  jaw,  and  even  supemumeraiy 
teeth  have  been  known  to  form  distinct 
tumours  connected  with  the  maxillary 
bones.  Such  cases  must  necessarily  be 
very  difficult  of  diagnosis,  and  are  best 
treated  by  exploration  before  any  serious 
mutilation  is  undertaken. 

Christopher  Heath. 

(EDEMA  is  the  result  of  undue  exu- 
dation of  serum  or  Uqxior  sanguinis  into 
the  interstices  of  connective-tissue  and  Ijon- 
phatic  vessels.  There  are  several  possible 
factors,  one  or  more  of  which  may  be  in- 
1  volved  in  a  given  case.  Foremost,  on 
I  account  of  its  frequency  and  extent,  is 
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increased  pressure  in  tlie  capillaries.  This, 
in  turn,  may  be  the  consequence  simply  of 
venous  obstruction,  as  when  a  veia  is  liga- 
tured, varicQsed,  occluded  by  a  clot,  or 
pressed  upon  by  a  tumour  or  aneurism. 
Or,  the  feeding  arteries  may  be  flooded  from 
paralysis  of  the  vaso-motor  nerves,  a  con- 
dition occasionally  seen  when  the  lower  ex- 
tremities are  cedematous  in  fracture  of  the 
spine,  even  in  the  absence  of  renal  or  heart 
disease,  or  ajiy  extrinsic  cause  of  obstruction 
to  the  flow  of  blood.  Another  illustration 
of  this  variety  of  oedema  is  afforded  by  the 
rapid  but  transient  swelling  which  follows 
sharp  irritation  of  the  skin.  Cardiac  feeble- 
ness, again,  may  be  so  marked  that  the 
inertia  of  the  column  of  blood  in  the  veins 
is  -with  difficulty  overcome.  The  back -pres- 
sure on  the  capillaries,  even  if  it  does  not 
lead  to  stagnation  therein,  is  sufficient  to 
account  for  very  considerable  exudation  of 
serum.  Familiar  examples  of  this  are 
afforded  by  the  oedema  of  the  legs  in  per- 
sons convalescent  from  the  acute  fevers,  or 
weakened  by  some  constitutional  malady 
like  cancer,  or  reduced  by  protracted 
pyrexia,  as  in  phthisis.  '  (Edematous  ery- 
sipelas '  of  old  people,  the  subjects  of  feeble 
circulation,  is  another  instance  in  point,  and, 
inasmuch  as  one  cause  of  the  oedema  is 
abiding,  there  is  permanent  enlargement  of 
the  part,  which  becomes  more  solid  with  the 
lapse  of  time. 

Now,  since  the  pressmre  in  the  lympha- 
tics reciprocates  that  in  the  blood-vascular 
capillaries,  it  will  easUy  be  seen  that  blocking 
of  the  former  may,  of  itself,  entail  obvious 
transudation  of  flviid  into  the  areolar  spaces. 
Elephantiasis,  as  met  with  in  Orientals,  is 
largely  due  to  distension  of  the  lym- 
phatics, which  are  infested  with  the  para- 
site fila/ria  sanguinis  hominis.  Again, 
there  are  grounds  for  the  belief  that  coagu- 
lation of  lymph  in  its  accustomed  channels 
forms  part  of  the  pathology  of  phlegmasia 
alba  dolens.  On  the  other  hand,  when  the 
hindrance  to  the  venous  circulation  is  great, 
the  surrounding  lymphatics  are  dilated. 
Amussat  found  this  a  frequent  occurrence 
in  varices. 

Nor  must  the  state  of  nutrition  of  the 
blood-vessels  be  ignored.  The  capillaries 
are  subject,  with  the  other  tissues,  to  fatty 
atrophy  from  disease,  whether  it  be  from 
palsy  of  the  limbs  or  from  forced  rest,  as 
in  fractures.^  Sustained  high  temperatm-e 
causes  a  similar  change,  and  this  is  aiaother 
explanation  of  the  oedema  met  with  after 
the  specific  fevers  and  other  acute  febrile 
disorders.  In  albuminoid  disease,  the  al- 
teration in  structure  of  the  coats  of  the 


smaU  arteries  facilitates  the  transudation 
of  serum. 

The  composition  of  the  blood  must  have 
some  influence  on  the  exosmosis,  for  it_  is 
well  known  that  the  rate  of  dialysis  varies 
directly  with  the  amount  of  crystalloid  ele- 
ments contained  in  a  given  fluid. 

In  certain  cases,  oedema  appears  to  be 
to  some  extent  compensatory  to  the  re- 
moval of  the  normal  constituents  of  the 
tissues ;  thus,  it  is  not  rare  to  find  adipose 
tissue  iiifiltrated  with  serum  coincidentally 
with  the  absorption  of  fat  from  the  cells,  in 
wasting  diseases  Hke  phthisis. 

It  should  be  borne  in  mind  that  a  general 
tendency  to  di'opsy  causes  the  swelling  as- 
sociated with  a  local  inflammation  to  appear 
out  of  aU  proportion  to  the  intensity  of  the 
irritation — e.g.  extensive  oedema  at  the  site 
of  an  eczematous  patch  at  once  raises  the 
presumption  of  albuminuria,  which  may  not 
have  been  previously  suspected  either  by 
the  surgeon  or  patient. 

Vaeieties  of  (Edema. — It  is  customary 
to  divide  ordinary  cases  of  oedema  into  two 
groups — (1)  simple  or  serous,  and  (2)  in- 
flammatory or  plastic.  The  former  occurs 
in  renal  and  cardiac  disease,  and  in  many 
forms  of  local  obstruction  to  the  circulation. 
Simple  serum  differs  from  inflammatory 
fluids  in  that  it  contains  no  fibrinogen,  for 
it  does  not  coagulate  spontaneously  on  ex- 
posure, nor  on  the  addition  of  red  blood-cor- 
puscles.. It  is  highly  albuminous.  Tissues 
infiltrated  with  serum  pit  deeply  on  pres- 
sure. They  are  paler  than  natural,  and 
look  glistening  and  jelly-like.  On  section 
or  puncture  the  fluid  rapidly  escapes,  be- 
ing expressed  by  the  elasticity  of  the  con- 
nective-tissue fibres  between  which  it  is 
contained. 

InfloAmnatory  oedema,  or  the  '  hydrops 
fibrinosus  '  of  Vogel,  varies  within  very  wide 
limits  both  as  to  its  extent  and  solidity.  The 
looser  the  texture  of  the  tissue  infiltrated 
the  more  marked  is  the  swelling.  It  is 
quite  phenomenal  in  the  scrotum,  where 
it  occurs  from  local  causes — wounds,  ex- 
travasation of  urine,  &c. — and  as  a  sequel 
of  scarlet  fever  and  smallpox  (Erichsen). 

Acute  cedematous  laryngitis,  especially 
when  it  follows  perichondiitis,  is  of  gi-ave 
clinical  significance,  owing  to  the  rapidity 
of  the  exudation  and  the  encroachment  of 
the  swelling  on  a  vital  part  of  the  economy. 
Chemosis  of  the  conjuiictiva  is  another  ex- 
ample of  sudden  development  of  cedema. 

The  fluid  may  be  so  highly  fibrinous  as 
to  coagulate  quickly  and  firmly.  This  is 
one  form  of  'solid  oedema.'  On  the  con- 
trary, it  may  remain  in  the  liquid  state  two 
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or  three  days  in  a  limb  that  has  been  ampu- 
tated.for  cellulitis. 

Eenal  and  cardiac  disease  diminish 
the  tendency  to  coagulation  by  lessening 
the  amount  of  fibrinogenetic  substances  in 
the  fluid,  which  is  then  in  fact  a  mixture  of 
serous  and  plastic  efftision.  This  combina- 
tion is  not  uncommonly  met  with  ia  the 
lungs  of  patients  who  have  succumbed  to 
renal  disease.  The  lung-textm:e  is  lacerable 
from  the  pneumonic  change,  and  loaded 
with  serosity  from  the  '  serous  apoplexy.' 
It  may  here  be  noted  that  simple  serous 
effusion,  within  the  ventricles  of  the  braia 
and  beneath  the  arachnoid  membrane,  pre- 
sents a  somewhat  cloudy  appearance,  which 
is  commonly  mistaken  for  evidence  of  me- 
ningitis. On  dissection,  however,  it  is  found 
that  the  pia  mater  can  be  readily  stripped 
from  the  cerebral  substance,  and  the  con- 
volutions separated  without  tearing. 

OEdema,  both  simple  and  inflammatory, 
is  seen  in  connection  with  fractures  of  the 
bones,  where  it  is  due  partly  to  the  rupture 
of  vessels  and  the  pressure  of  blood-clot, 
and  partly  to  exudation  the  result  of  injury 
to  the  tissues.  It  may  be  considerably  in- 
creased by  the  injudicious  appUcation  of 
bandages  and  spHnts,  when  the  tension  on 
the  capillaries  may  become  so  great  as  to 
lead  to  sloughing  of  the  soft  tissues. 

Maligna/nt  anthrax  oedema. — In  some 
cases  of  anthi-ax  or  charbon,  where  the 
typical  '  pustule  '  is  absent,  there  is  firm 
gelatinous  oedema,  especially  about  the  eye- 
lids ;  and  in  another  manifestation  of  the 
disease,  called  internal  amtlwax,  there  is 
commonly  brawny  oedema  of  the  cellular 
tissue  of  the  neck, 

Myxcedema.  —  The  chief  anatomical 
change  in  this  affection  is  a  conversion  of 
the  gelatin  and  chondrin  of  the  connective- 
tissue — ^particularly  of  the  hands,  feet,  and 
face — into  mucin,  a  reversion  as  it  were  to 
the  embryonic  condition.  The  skin  looks 
swollen  and  has  a  waxen  appearance. 
There  is  Httle  or  no  pitting  on  pressure 
unless  the  kidneys  are  diseased,  when  ordi- 
nary serous  oedema  may  be  added  to  the 
more  special  features  of  the  case. 

Duration  of  CEdema. — ffidema  may  be 
so  transient  as  to  last  only  a  few  minutes, 
as  when  a  wheal  is  produced  by  flagellation. 
Or  it  may  be  long  abiding  from  {a)  con- 
tinuation of  the  cause — e.g.  varicosity  of  the 
veins  of  the  leg  and  cachectic  states  of  the 
body;  (6)  permanent  occlusion  of  blood- 
vessels and  lymphatics — this  is  sometimes 
seen  in '  white  leg ' ;  (c)  coagulation  and  sub- 
sequent organisation  of  the  inflammatory 
efifusion. 


The  density  of  the  swelling  varies  as 
the  amoimt  and  coagulabihty  of  the  fluid 
effused  and  the  time  it  remains  unabsorbed. 
The  higher  grades  are  designated  'solid 
oedema,'  for  there  is  little  pitting  on  pressure, 
and  change  of  position  has  very  slight  effect 
upon  it. 

Treatment. — The  chief  indication  is  to 
remove  all  causes  that  impede  the  circu- 
lation. In  the  varicose  oedema  of  the  legs, 
pressure  by  means  of  an  elastic  bandage 
evenly  and  continuously  applied  is  the 
method  to  be  adopted. 

In  most  cases,  considerable  aid  may  be 
obtained  by  elevating  the  limb  sufficiently 
to  allow  of  the  ready  return  of  blood  fi-om 
the  veins,  without  materially  increasing  the 
resistance  in  the  arteries.  This  plan  is 
especially  applicable  to  fractures  of  the  leg, 
where  pressure  cannot  be  safely  employed. 

In  long-standing  cases — e.g.  those  due 
to  wide-spread  thrombosis  of  the  veins — 
massage,  with  after-pressure,  will  help  in 
the  absorption  of  the  exudation.  This  plan 
is  excellent  if  systematically  carried  out. 

In  acute  inflammatory  oedema,  where 
there  is  danger  of  sloughing,  free  incisions 
should  be  made ;  and  where  this  is  not  prac- 
ticable, as  in  the  throat,  the  part  should  be 
scarified. 

Serous  oedema  from  renal  or  cardiac  dis- 
ease, which  cannot  be  overcome  by  postm*e 
and  the  administration  of  drugs,  may  be 
reUeved  by  a  number  of  fine  punctures 
made  in  the  skin  with  a  darning-needle,  or 
Southey's  tubes  may  be  inserted. 

Augustus  J.  Pepper. 

(ESOPHAGOTOMY  is  requiied  for  the 
removal  of  foreign  bodies  impacted  in  the 
upper  part  of  the  oesophagus,  when  all  other 
methods  of  extraction  have  faUed.  It  has 
been  also  performed  to  fecUitate  internal 
division  of  a  stricture  of  the  oesophagus. 

The  patient  should  be  placed  upon  his 
back  with  the  head  and  shoulders  slightly 
raised,  and  an  anaesthetic  should  be  given. 
The  face  should  be  turned  to  the  side  oppo- 
site to  that  on  which  the  incision  is  made. 
This  should  be  the  left  side,  unless  there  is 
a  decided  projection,  caused  by  the  foreign 
body,  to  be  felt  upon  the  right  side. 

An  incision,  three  to  four  inches  long, 
should  now  be  made  through  the  integu- 
ments along  the  anterior  border  of  the  left 
stemo-mastoid,  with  its  centre  correspond- 
ing to  the  position  of  the  foreign  body. 
The  skin,  superficial  fascia,  platysma  my- 
oides,  and  deep  fascia  will  be  thus  divided ; 
the  stemo-mastoid  will  be  exposed,  and  it 
should  be  drawn  outwards  by  a  reti"actor. 
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The  caxotid  sheath  now  comes  into  view, 
with  the  descendens  noni  nerve  lying  upon  it, 
and  the  omo-hyoid  muscle  crossing  it.  The 
sheath  should  be  carefully  separated  by  a 
blunt  director  or  the  finger  from  the  trachea, 
the  thyroid  body,  and  the  larynx,  with  the 
depressors  of  the  hyoid  bone  which  cover 
them.  The  omo-hyoid  muscle  should  be 
drawn  outwards,  or,  if  it  is  found  to  be  in 
the  way,  it  may  be  divided.  Care  should 
be  taken  to  avoid  wounding  the  superior 
and  inferior  thyroid  arteries,  and  the  re- 
current laryngeal  nerve,  which  Ues  in  the 
groove  between  the  trachea  and  the  oeso- 
phagus. The  superior  and  middle  thyroid 
veins  may  have  to  be  Ugatured  and  divided. 

"When  the  carotid  sheath  and  its  con- 
tents, together  with  the  stemo -mastoid  and 
the  omo-hyoid,  have  been  drawn  outwards 
by  a  large  blunt  retractor,  and  the  trachea 
with  the  overlying  structures  has  been 
drawn  to  the  opposite  side  in  a  similar 
manner,  the  oesophagus  and  lower  part  of  | 
the  pharynx  will  come  into  view.  If  the 
impaction  be  low  down,  it  may  be  also 
necessary  to  divide  a  few  of  the  outer  fibres 
of  the  stemo-hyoid  and  stemo-thyroid  mus- 
cles. A  long-handled  curved  forceps  should 
now  be  introduced  through  the  mouth,  and 
when  it  has  reached  the  foreign  body  the 
blades  should  be  expanded,  so  as  to  indicate 
clearly  the  part  of  the  oesophagus  which  has 
to  be  incised.  A  longitudinal  incision  should 
now  be  made  in  the  oesophageal  walls,  of  a 
size  determined  by  that  of  the  foreign  body. 
If  it  should  be  found  to  be  too  small,  it  may 
afterwards  be  enlarged  upwards  or  down- 
wards, as  may  be  most  convenient.  All 
vessels  that  bleed  should  at  once  be  tied, 
firstly,  in  order  that  the  parts  may  not  be 
obscured  by  blood,  and  secondly,  to  prevent 
the  cellulitis  which  might  follow  the  decom- 
position of  blood  extravasated  through  the 
tissues.  As  soon  as  the  opening  has  been 
made,  the  finger  should  be  introduced  and 
the  exact  position  of  the  foreign  body  as- 
certained. It  may  then  be  laid  hold  of 
by  appropriate  forceps  and  cautiously  re- 
moved. 

If  the  impaction  is  quite  recent,  and 
the  oesophagus  firee  from  inflammation  or 
laceration,  it  may  be  safe  to  carefully  bring 
together  the  edges  of  the  oesophageal  wound 
with  chromicised  catgut  sutures,  while  the 
edges  of  the  external  woimd  are  left  open 
for  the  discharge  of  blood  and  seruo},  and 
of  any  foreign  material  which  may  escape 
through  the  waUs  of  the  oesophagus.  In 
many  cases,  however,  it  is  advisable  to 
leave  the  wound  of  the  walls  of  the  canal 
open,  as  well  as  that  of  the  superficial 


structures.  For  a  week  or  more  after  the 
operation  the  patient  must  be  fed  with  a 
smaU  oesophagus  tube,  which  may  be  left  in, 
or  if  the  patient  cannot  bear  this,  it  may  be 
passed  for  every  meal.  Nutrient  enemata 
may  also  be  necessary  for  a  few  days.  Later 
on,  the  patient  should  be  allowed  to  begin 
cautiously  the  swallowing  of  liquid  food. 
There  will  often  be  a  small  fistulous  opening, 
for  a  few  weeks,  but  this  usually  closes 
without  any  trouble. 

CEsoPHAGOSTOMY  is  performed  in  the 
same  manner  as  the  operation  just  de- 
scribed, except  that  the  incision  should  be 
as  low  on  the  left  side  of  the  neck  as  practic- 
able. The  oesophagus  wiU  have  to  be  found 
without  the  guidance  of  the  forceps  or 
sound  introduced  by  the  mouth,  and  after 
it  has  been  found  and  opened,  the  edges  of 
the  incision,  and  especially  the  margins  of 
the  mucous  membrane,  should  be  carefully 
stitched  to  the  skin  at  the  lower  extremity 
of  the  external  wound.  In  the  after-treat- 
ment, great  caution  must  be  exercised  in 
introduciug  the  feeding  tube,  to  avoid  lacera- 
tion of  the  wall  of  the  oesophagus,  or  the 
passage  of  the  instrument  by  its  side  into 
the  adjacent  tissues. 

N.  Davies-Colley. 

(ESOPHAGUS,  Injuries  and  Diseases 
of  the. — Foreign  Bodies  of  various  descrip- 
tions are  apt  to  become  impacted  in  the 
oesophagus,  such  as  masses  of  imperfectly 
chewed  food,  bones,  and  especially  fish- 
bones ;  pins,  coins,  and  other  metaUic  sub- 
stances ;  and  lastly,  artificial  teeth,  which, 
with  the  plates  to  which  they  are  attached, 
have,  of  late  years,  frequently  been  swal- 
lowed, and  after  lodging  in  some  part  of 
the  canal,  have  become  firmly  fixed  by  the 
hooked  projections  or  'bands'  vsdth  which 
they  are  provided.  The  point  of  impaction 
is  usually  one  of  the  three  natm'al  constric- 
tions of  the  oesophagus,  and  especially  the 
highest,  which  is  at  the  upper  extremity, 
just  below  the  level  of  the  cricoid  cartilage ; 
the  second  constriction  is  three  inches  lower, 
where  the  oesophagus  deviates  slightly  to  the 
right,  to  pass  under  the  arch  of  the  aorta  ; 
and  the  third  is  where  its  lower  extremity 
traverses  the  diaphragm. 

The  symptoms  will  vary  in  some  degree 
with  the  position  of  impaction.  If  this  is 
high  up,  there  may  be  considerable  dyspnoea 
and  coughing  fr-om  laryngeal  irritation. 
Pain  may  be  complained  of  at  the  spot 
where  the  body  is  fixed,  or  it  may  be  re- 
ferred to  some  other  region,  such  as  the 
notch  of  the  sternum.  If  the  body  is  in 
the  cervical  portion  of  the  canal,  there  will 
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probably  be  some  tenderness  upon  external 
pressui-e.  Swallowing  is  usually  difficult 
and  painful,  and  it  may  be  impossible ;  or, 
after  the  food  has  been  swallowed,  it  may 
be  retched  up  again.  When  the  obstruction 
is  complete,  there  will  be  a  constant  expec- 
toration of  saliva  and  mucus.  In  some 
instances,  foreign  bodies  have  remained 
for  a  long  time  without  giving  rise  to  any 
serious  symptom.  Usually,  however,  ulcera- 
tion supervenes,  and  its  presence  vidU  be 
indicated  by  the  blood  and  pus  retched  up 
by  the  patient.  Abscesses  may  foUow  in 
the  adjacent  tissues,  the  air-passages  may 
be  opened,  and  inflammation  set  up  in  the 
lungs;  or  some  great  vessel,  such  as  the 
aorta,  may  be  perforated,  and  give  rise  to 
sudden  and  fatal  hsemorrhage.  In  rare  in- 
stances, it  has  happened  that  the  ulcera- 
tion has  loosened  the  impaction,  and  per- 
mitted the  foreign  body  to  be  ejected  through 
the  fauces,  or  to  pass  onwards  into  the 
stomach. 

The  diagnosis  is  sometimes  rendered 
difficult  by  the  fact  that,  after  a  foreign 
body  has  been  dislodged,  some  abrasions 
may  have  been  left,  and  the  uneasy  sensa- 
tion stUl  remaining  may  convey  the  im- 
pression that  no  change  has  taken  place  in 
its  position.  If  the  body  is  large,  and  not 
entirely  in  the  oesophagus,  it  may  be  pos- 
sible to  reach  its  upper  extremity  by  means 
of  a  finger  inserted  through  the  fauces,  or 
its  exact  situation  may  be  detected  by  some 
projection  to  be  felt  externally.  When  it  is 
high  up  in  the  gullet  the  laryngoscope  will 
also  be  of  service,  but  in  many  cases  it  will 
be  necessary  to  rely  upon  the  passage  of  a 
probang  furnished  VTith  a  smooth  metallic 
or  ivory  bulb,  by  which  contact  with  any 
hard  substance  will  be  communicated  to 
the  fingers.  If  there  is  any  suspicion  that 
a  previously  impacted  body  has  been  dis- 
lodged, a  careful  examination  should  be 
made  of  all  vomited  and  faecal  matters. 

Treatment. — Foreign  bodies  in  the  oeso- 
phagus must  be  removed  by  the  mouth,  or 
pushed  onwards  into  the  stomach,  or  in 
rare  cases  it  may  be  necessary  to  cut  down 
upon  them  in  the  cervical  portion  of  the 
canal.  If  the  body  be  high  up,  a  sudden 
jar,  such  as  a  slap  on  the  back,  may  dis- 
lodge it  into  the  pharynx,  whence  it  will 
probably  be  ejected  by  the  spontaneous 
efforts  of  the  patient.  The  vomiting  which 
occm-s  during  the  examination  of  the  parts 
is  also  sometimes  effectual  in  displacing 
the  foreign  body,  and  emetics  have  been 
given  by  the  mouth,  or  where  this  was  im- 
possible, by  the  rectiun  or  subcutaneously, 
with  the  same  object.    Such  an  expedient, 


however,  would  only  be  justifiable  if  the  body 
were  small  and  recently  impacted,  for  there 
is  some  danger  of  ru^jture  of  the  oesophagus 
during  the  efforts  of  vomiting.  If  the  body 
is  a  mass  of  solid  food,  or  if,  though  hard, 
it  is  smooth  and  not  very  large,  it  may  be 
gently  pushed  on  by  means  of  a  sponge 
probang  into  the  stomach.  The  same  plan 
may  also  be  resorted  to  when  a  sharp  or 
angular  body  has  become  impacted  low 
down,  and  has  resisted  repeated  efforts  to 
extract  it.  Should  such  a  body  have  entered 
the  stomach,  it  will  be  necessary  to  keep 
the  patient  quiet,  and  to  give  him  plenty  of 
solid  bulky  food  with  but  little  fluid,  so  as 
to  secm'e  the  safe  transit  of  the  foreign  body 
through  the  intestines. 

When,  however,  the  impacted  foreign 
body  is  hard,  angular,  and  of  consider- 
able size,  and  especially  when  it  is  fixed 
high  up,  we  should  endeavour  to  remove 
it  with  the  long-handled  curved  forceps. 
Coins  may  be  extracted  by  means  of 
a  special  apparatus,  consisting  of  a  blunt 
flat  hook  attached  by  a  thin  sHp  of  steel  to 
the  probang.  They  are  usually  impacted 
high  up,  vrith  their  flat  surfaces  directed 
forwards  and  backwards.  For  pins,  fish- 
bones, and  similar  substances,  the  dilating 
horsehair-probang  is  of  great  value.  This 
shordd  be  introduced  into  the  gullet  for  a 
short  distance  beyond  the  obstruction,  and 
then,  after  expansion,  be  gently  withdrawn. 
If  this  instrument  be  not  at  hand,  a  good 
substitute  may  be  made  by  attaching  a 
skein  of  thread  to  the  end  of  a  flexible 
bougie,  so  as  to  entangle  the  body  in  the 
numerous  loops  which  are  thus  formed. 
Fish-hooks  have  been  removed  by  means 
of  a  perforated  buUet  or  ivory  ball  threaded 
on  the  gut,  and  then  pushed  down  so  as  to 
fill  the  concavity  between  the  barbed  point 
and  the  shank. 

If,  however,  all  these  methods  have  failed, 
and  if  the  foreign  body  remains  in  or  near 
the  cervical  portion  of  the  oesophagus,  opera- 
tive interference  should  at  once  be  resorted 
to,  without  waiting  for  the  comphcations 
which  the  idceration  of  the  walls  of  the 
canal  will  soon  produce.  See  CEsopha- 
GOTOMY.  In  some  cases,  in  wliicli  dyspnoea 
is  an  urgent  symptom,  it  may  be  necessary 
to  perform  laryngotomy  before  attempting 
to  extract  the  foreign  body.  After  it  has 
been  removed,  the  patient  should  be  kept 
quiet,  and  fed  with  milk  and  other  unirri- 
tating  liquids. 

Injuries  of  the  oesophagus  most  fre- 
quently occur  from  the  accidental  or  suici- 
dal swallowing  of  strong  acids  or  caustic 
alkalies.    The  patient  is  usually  much  col- 
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lapsed,  and  there  may  be  lividity  and  severe 
dyspnoea  from  larj'ngeal  spasm.  The 
tongue,  fauces,  and  pharjnix  are  white  and 
•wrinkled,  or  red  and  swollen,  according  to 
the  nature  of  the  material  swallowed. 
There  is  intense  burning  pain  in  the  throat 
and  along  the  gullet.  Vomiting  may  occvir, 
and  the  ejected  matter  will  consist  of  al- 
tered blood  and  shreds  of  mucous  mem- 
brane, mingled  with  the  contents  of  the 
stomach.  At  a  later  period  there  wiU  be  fre- 
quent retching,  up  of  thin,  watery,  blood- 
stained mucus.  If  the  stomach  was  empty 
when  the  material  was  swallowed,  the  in- 
flammation and  perforation  of  its  walls  will  j 
usually  prove  speedily  fatal.  If,  however,  I 
the  oesophagus  has  received  the  chief  in- 
jury, sloughs  will  come  away  and  a  stricture 
will  gi'aduaUy  form,  which  may  lead  to  the 
slow  starvation  of  the  patient. 

Treatment. — When  the  patient  is  able 
to  swallow,  the  appropriate  antidotes  should 
be  at  once  administered  to  neutrahse  the 
action  of  the  poison.  See  Acids,  AiKi- 
LiES,  Swallowing  of.  The  patient  must  be 
kept  quiet,  and  fed  with  nutrient  enemata, 
to  which  small  quantities  of  tincture  of 
opium  may  be  added.  When  the  acute  in- 
flammatory symptoms  have  begun  to  sub- 
side, hquid  noui'ishment  may  be  given  by 
the  mouth,  and  bougies  should  be  passed  to 
prevent  contraction,  or  in  some  cases  a  soft 
tube  may  be  retained  in  the  canal,  and  the 
patient  fed  through  it.  The  surgeon  should 
also  be  prepared  to  perform  laryngotomy, 
if  the  dyspnoea  from  oedema  glottidis  or 
spasm  should  threaten  suffocation. 

Serious  and  even  fatal  results  have  oc- 
casionally followed  other  forms  of  injury. 
The  performers  of  so-called  sword-swallow- 
ing have  sometimes  died  suddenly  from  the 
perforation  of  a  great  blood-vessel  or  of  one 
of  the  serous  cavities  of  the  thorax ;  or 
acute  and  sometimes  fatal  inflammation  of 
the  coats  of  the  oesophagus  has  resulted 
from  its  repeated  irritation.  In  violent 
efforts  of  vomiting,  the  guUet  has  been 
lacerated  or  completely  torn  through.  It 
has  also  been  wounded  fr'om  without  by 
stabs  or  incised  wounds  of  the  neck  [see 
Throat,  Injiu-ies  of  the),  and  more  rarely 
in  those  of  the  thorax.  In  all  these  cases, 
rest  with  a  milk  diet  will  be  necessary, 
and  in  the  more  severe  cases,  especially 
when  there  is  perforation  of  the  coats, 
the  patient  must  be  restricted  to  nutrient 
enemata. 

Diseases.— With  the  exception  of' stric- 
ture, the  diseases  to  which  the  oesophagus 
is  hable  are  rare  and  comparatively  trivial. 
It  is  sometimes  the  seat  of  a  transient 


catarrhal  inflammation,  of  which  the  chief 
symptoms  are  pain  and  difliculty  in  swal- 
lowing. Diphtheritic  exudation,  aphthous 
ulceration,  and  submucous  abscesses  are 
occasionally  observed.  In  tertiary  syphiHs 
we  may  get  gummatous  deposits  and  ul- 
ceration, which  are  very  likely  to  lead  to 
a  subsequent  stricture.  After  death,  not 
infrequently  warty  growths  are  found  in 
the  mucous  membrane,  or  cysts  in  the  sub- 
mucous tissue,  or  myomata  in  the  muscular 
coats;  but  these  very  rarely  cause  any 
serious  inconvenience  during  life.  In  rare 
instances,  congenital  malformations  have 
been  recorded,  such  as  an  imperforate  con- 
dition, which  is  of  com-se  rapidly  fatal ;  or  a 
diverticulum,  forming  a  pouch  in  which  food 
may  collect.  This  has  usually  been  in  the 
cervical  region,  and  it  has  sometimes  been 
indicated  during  life  by  the  formation  of  a 
visible  swelhng  after  a  meal,  which  could 
be  emptied  by  external  pressure.  Similar 
pouches  are  also  said  to  occur  lower  down, 
as  the  result  of  the  perforation  of  the  tube 
from  abscess  of  a  bronchial  gland. 

Strictures  of  the  oesophagus  may  be 
classed  under  three  heads — (1)  Spasmodic, 
(2)  simple,  and  (3)  malignant.  Dysphagia 
may  also  be  occasionally  due  to  causes 
external  to  the  gullet.  Aii  enlarged  gland 
or  tumour,  or  an  aneurism,  may  sometimes 
compress  the  canal,  and  so  produce  the 
symptoms  of  stricture.  As  a  rtde,  however, 
a  bougie  can  be  passed  into  the  stomach 
in  these .  cases,  and  if  the  obstruction  be 
situated  in  the  neck,  its  character  can  be 
ascertained  by  external  examination ;  if 
in  the  thorax,  an  exact  diagnosis  will  be 
difficult,  except  sometimes  in  the  case  of 
anemism,  which  may  be  recognised  by 
auscultation  or  a  comparison  of  the  radial 
pulses.    See  Dysphagia. 

1.  Spasmodic  strictwre  is  usually,  but 
not  invariably,  met  with  in  hysterical 
women,  and  it  may  he  associated  with  a 
sUght  amount  of  genuine  contraction. 

2,  Simple  stricture  is,  almost  always, 
the  result  of  cicatrisation  after  the  de- 
struction of  the  coats  of  the  oesophagus  by 
some  escharotic  agent.  Occasionally,  how- 
ever, it  is  set  up  by  some  other  form  of 
ulceration,  such  as  that  which  follows 
syphilitic  deposit  or  the  temporary  impac- 
tion of  a  foreign  body.  In  a  few  instances, 
a  contraction  of  some  part  of  the  oesophagus, 
and  especially  of  its  cardiac  end,  appears  to 
have  been  congenital,  or  to  have  occurred, 
without  any  obvious  cause,  in  very  early 
life.  This  may  consist  of  a  mere  fold  of  the 
mucous  membrane,  or  it  may  affect  aU  the 
stxaiotm'es  of  its  walls. 
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3.  Malignant  stricim-e  is  by  far  the 
most  common  form,  and  it  is  nearly  always 
epitheliomatous.  Beginning  in  the  mucous 
membrane,  the  disease  spreads  to  the  sub- 
jacent coats  and  sometimes  to  the  neigh- 
bouring glands.  Colloid,  scirrhous,  and 
other  forms  of  tumour  have  been  recorded. 
The  disease  may  be  annular,  or  it  may  be 
confined  to  one  side  of  the  tube. 

The  chief  symptom  of  strictiu:e  will  be 
dysphagia.  This  is  at  first  sHght,  the 
patient  having  to  cut  up  or  bite  his  food 
smaller,  and  being  a  httle  slow  in  swal- 
lowing it  down.  Soon  there  is  complete 
inability  to  eat  solid  food,  which  is  either 
ejected  by  retching,  or  else  a  piece  be- 
comes fixed  in  the  tube  for  some  time, 
and  prevents  the  passage  even  of  liquids, 
until  it  is  dislodged  from  its  position.  In 
some  instances,  such  a  stoppage  comes  on 
suddenly  and  is  the  first  indication  of  the 
disease.  The  patient  has  now  to  subsist 
entirely  on  fluids,  and  he  gradually  ema- 
ciates. There  is  frequent  vomiting  or 
retching  of  frothy  mucous  fluid,  in  gi-eat 
measure  derived  from  the  unswaUowed 
sahva,  and  if  there  is  ulceration,  this  wiU 
be  accompanied  by  small  quantities  of 
stinking  pus  and  blood.  There  may  be  pain 
in  the  guUet,  or  it  may  be  referred  to  some 
other  part,  such  as  the  notch  of  the  sternum. 
At  first  the  sense  of  hunger  is  great,  but 
often,  in  the  later  stages,  the  patient  becomes 
apathetic  and  loses  this  craving.  Finally, 
the  disease  is  usually  fatal  by  starvation ; 
but,  in  the  mahgnant  form  especially,  death 
often  occm's  from  some  perforation  of  the 
air  passages,  which  allows  food  to  pass  into 
the  lungs  and  set  up  pneumonia,  or  some 
great  vessel  may  be  opened  by  ulceration, 
and  prove  fatal  by  profase  hsemorrhage. 

The  sjpasmodic  form  may  be  suspected 
in  neurotic  patients,  where  there  is  but 
little  emaciation  or  loss  of  strength.  The 
inability  to  swallow  is  apt  to  be  inconstant, 
and  there  is  not  the  intense  craving  for 
food  which  is  characteristic  of  genuine 
stricture.  Usually,  a  full-sized  bougie  can 
be  passed  with  or  without  the  aid  of  an 
anaesthetic. 

When,  however,  there  is  a  distinct 
history  of  continuous  dysphagia,  accom- 
panied by  progressive  emaciation  and  a 
constant  desire  for  food,  the  diagnosis  will 
lie  between  simple  and  malignant  stric- 
tvure,  and  wUl  depend  chiefly  upon  the 
history  of  the  case,  the  age  and  sex,  and  to 
some  extent  also  upon  the  general  appear- 
ance of  the  patient.  If  the  obstruction  is 
high  up,  an  external  examination  may 
reveal  some  swelling  or  induration  of  the 


neck,  from  cancer  of  the  oesophagus  or  its 
lymphatic  glands.  In  most  cases  of  mahg- 
nant stricture  the  disease  begins  without 
any  assignable  cause.  The  patient  is  gener- 
ally of  the  male  sex,  and  over  forty  years  of 
age.  There  may  be  some  appearance  indi- 
cating a  special  cachexia,  but  this  wiU  be 
difficult  to  distinguish  from  the  emaciated 
condition  dependent  upon  the  privation  of 
food.  In  the  simple  form  there  wUl  be  the 
history  of  some  cause,  such  as  the  swallow- 
ing of  a  coiTosive  substance,  or  the  im- 
paction of  a  foreign  body;  or  the  patient 
may  have  been  the  subject  of  syphilis,  of 
which  traces  may  be  looked  for  upon  the 
skin,  the  tongue,  and  the  fauces.  In  the 
rare  cases  in  which  the  contraction  has 
existed  from  bfrth  or  early  chUdhood,  there 
will  probably  be  a  history  of  slowness  in 
swallowing,  and  of  regurgitation,  or,  so  to 
speak,  rumination  of  the  material  swal- 
lowed. 

In  aU  cases  of  strictm-e,  the  diagnosis 
is  much  helped  by  the  use  of  a  flexible 
bougie  about  three-eighths  of  an  inch  in 
diameter.  The  mouth  of  the  patient 
should  be  widely  opened,  and  the  head 
thrown  back.  The  instrument,  after  be- 
ing well  softened  in  warm  water  and  oiled, 
should  be  passed  with  the  operator's  right 
hand,  his  left  index  finger  guiding  it 
into  the  pharynx  and  past  the  orifice  of 
the  glottis.  Frequently,  a  shght  hitch  is 
felt  when  the  bougie  has  reached  the  notch 
of  the  sternum  or  a  Httle  lower.  This 
may  be  due  to  the  change  of  direction  of 
the  oesophagus  at  this  point,  correspond- 
ing to  the  change  from  the  anterior  con- 
vexity of  the  cervical  spine  to  the  concavity 
of  the  dorsal  region.  If  the  oesophagus  be 
healthy  it  is  only  necessary  to  make  the 
patient  bend  the  head  forwards,  and  the 
instrument  wiU  slip  on  tiU.  it  reaches  the 
stomach,  and  is  stopped  by  coming  into 
contact  with  the  greater  cm-vature  of  that 
organ.  If  more  than  sixteen  inches  of  the 
bougie  are  found  to  have  passed  the  front 
teeth,  we  may  be  certain  that  the  whole  of 
the  gullet  has  been  traversed.  If,  on  the 
other  hand,  the  instrument  be  stopped 
before  this  length  has  passed,  and  if  after 
slight  vrithdrawal  or  rotation,  or  after 
flexion  of  the  neck  as  above  described,  the 
instrument  fails  to  penetrate  further,  there 
is  probably  a  strictm-e  at  the  point  reached, 
and  the  position  of  the  strictm-e  is  indi- 
cated by  the  length  of  the  bougie  which 
has  been  inserted.  The  exact  point  in  the 
oesophagus  is  easily  ascertained  by  sub- 
tracting six  inches  from  the  amount,  that 
being  the  average  distance  of  the  upper 
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end  of  the  canal  from  the  front  teeth  of  the 
adult. 

On  -withdrawing  the  instrument,  it 
should  be  carefully  examined  for  indications 
of  ulceration,  which  it  may  aflbrd  by  a 
smear  of  blood  or  pus  upon  its  surface.  In 
many  cases  it  will  be  necessary  to  use 
bougies  of  other  sizes  and  shapes,  and  in 
some  it  may  be  desii-able  to  have  the 
assistance  of  an  ansesthetic,  to  overcome 
the  spasm  which  resists  the  introduction 
of  the  instrument.  Some  information  as 
to  the  position  and  narrowness  of  the  stric- 
tiure  may  be  also  obtained  by  auscultation 
with  a  stethoscope  placed  on  the  left  side  of 
the  trachea  in  the  neck,  or  to  the  left  side 
of  the  spines  of  the  vertebrae  in  the  back. 

Treatment. — In  the  spasmodic  form, 
nervine  tonics  and  sedatives  should  be 
given,  and  a  bougie  should  be  passed  from 
time  to  time ;  the  local  appUcation  of 
galvanism  is  also  beneficial. 

In  the  simple  form,  early  recourse 
should  be  had  to  dilatation  by  bougies, 
even  before  the  granulating  sores  which 
precede  the  contraction  have  completely 
healed.  The  instrument,  when  passed, 
should  be  left  in  for  a  few  minutes  daily, 
and  cautious  attempts  should  be  made  to 
introduce  larger  sizes,  imtil  the  fuU  cahbre 
of  the  canal  has  been  restored.  In  some 
cases  it  is  possible  to  introduce  only  a  fine 
catgut  bougie.  If  so,  this  may  be  used  as 
the  guide  for  passing  gum  elastic  tubes  of 
various  sizes,  which  may  be  left  for  several 
days  in  the  oesophagus,  the  patient  mean- 
while being  fed  through  the  tube.  Great 
care  is  necessary  in  the  introduction  of 
bougies,  for  there  is  often  a  pouched  con- 
dition of  the  gullet  above  the  contraction, 
which  renders  the  upper  orifice  of  the 
stricture  difficult  to  find.  At  the  same 
time  the  walls  of  the  pouch  are  tliin  and 
Boft,  and  they  have  sometimes  been  per- 
forated with  fatal  results.  Until  the 
oesophagus  has  been  dilated,  the  patient 
should  be  fed  with  fluid  diet,  for  other- 
wise great  distress  may  be  produced  by 
temporary  closure  of  the  stricture  with  a 
morsel  of  solid  food. 

Internal  (EsopJiagoiomy  has  been  oc- 
casionally performed  as  a  help  to  dilatation, 
but  there  is  danger  of  cutting  beyond  the 
walls  of  the  canal,  and  opening  some  large 
vessel  or  one  of  the  adjacent  serous  cavities ; 
while  the  cases,  in  which  alone  it  can  be 
practised,  are  of  permeable  strictm-es^  and 
may  be  more  safely  treated  by  bougies. 

If,  after  repeated  efforts,  it  is  found  im- 
possible to  pass  a  bougie,  even  with  the 
help  of  an  anasthetic,  and  if  the  ability  to 


swallow  even  liquids  is  gradually  diminish- 
ing, while  the  patient  steadily  loses  weight 
and  strength,  it  will  be  necessary  to  resort 
to  Gastrostomy,  which  has,  as  might  be 
expected,  yielded  much  better  results  in  this 
than  in  the  malignant  form  of  stricture.  It 
is  important  to  perform  this  operation  while 
the  patient  has  still  strength  enough  to  bear 
the  diminution  of  food  necessitated  during 
the  estabUshment  of  the  artificial  opening, 
as  well  as  to  permit  of  the  formation  of  firm 
adhesions  between  the  stomach  and  the 
parietes.  \\Tien  formed,  the  gastric  opening 
will  usually  require  to  be  permanent,  but, 
in  some  instances,  the  rest  thus  given  to 
the  stricture  has  led  to  its  amehoration; 
the  power  of  swallowing  has  returned,  and 
it  has  been  found  possible  to  close  the 
opening. 

CEsojphagostomy  has  also  been  practised 
in  a  few  cases.  It  is,  however,  only  ap- 
plicable where  the  stricture  is  limited  to 
the  upper  part  of  the  canal,  and,  even  then, 
the  dangers  which  attend  it  make  the 
operation  decidedly  inferior  to  gastrostomy. 

When  the  stricture  is  near  the  cardiac 
orifice.  Signer  Loreta  has  recently  sug- 
gested and  successfully  carried  out  another 
operation.  Having  opened  the  abdomen 
and  di'awn  a  part  of  the  stomach  out  of  the 
wound,  he  makes  an  incision  into  it,  and 
through  the  opening  introduces  a  dilator 
into  the  lower  part  of  the  cesophagus,  and, 
after  forcibly  dilating  it,  withdraws  the 
instrument,  sevsdng  up  the  wound  of  the 
stomach  wall,  and  returning  the  stomach  to 
the  abdominal  cavity. 

In  malignant  stricture,  the  treatment 
can  ondy  be  palliative,  except  in  the  rare  in- 
stances in  which  the  disease  is  confined  to 
the  upper  part  of  the  canal ;  in  which  case 
it  may  be  possible  to  remove  the  growth, 
and  attach  the  upper  end  of  the  canal  to 
the  edges  of  the  lower  part  of  the  woimd, 
so  as  to  provide  an  opening  for  the  recep- 
tion of  food.   See  CEsojphagostomy,  imder 

(ESOPHAGOTOMY. 

After  the  diagnosis  has  been  made,  so 
long  as  the  patient  is  able  to  take  plenty  of 
liquid  noimshment,  it  is  tmwise  to  use 
instruments,  for  fear  of  perforation.  As 
soon,  however,  as  the  passage  of  Uquid  food 
becomes  difficult,  and  the  patient  begins  to 
waste,  a  flexible  tube  shoiild  be  passed  by 
the  mouth  or  nose  through  the  cesophagus 
into  the  stomach,  and  there  retained,  so  as 
to  allow  of  the  regular  feeding  of  the 
patient.  As  a  rule,  the  stomach  tolerates 
the  presence  of  the  tube,  but  if  any  symp- 
toms of  gastric  distm'bance  arise,  the  tube 
may  be  withdiawn  a  short  distance,  bo  aa 
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to  place  its  lower  end  in  some  part  of  the 
oesophagus  below  the  stricture,  but  out  of 
the  cavity  of  the  stomach.  Mr.  Charters 
Symonds  has  recently  suggested  an  im- 
provement upon  this  plan.  A  gum  elastic 
tube,  furnished  with  a  funnel-shaped  upper 
expansion,  is  passed  through  the  stricture 
imtil  its  dilated  extremity  rests  upon  the 
top  of  the  stricture.  It  is  inserted  on  the 
end  of  a  conical  bougie,  or  by  a  special  in- 
troducer. The  tube  keeps  the  stricture 
from  closing,  and  its  cahbre  is  sufficient  to 
allow  a  fi-ee  passage  to  properly  prepared 
food,  wliich  can  now  be  swallowed  by  the 
patient  in  the  ordinary  way.  The  saliva 
also  and  mucus,  which,  when  the  longer 
tube  is  kept  in,  well  up  into  the  mouth 
and  have  to  be  expectorated,  are  enabled 
by  this  method  to  pass  onwards  through 
the  tube  into  the  stomach.  A  piece  of  silk 
thi-ead  is  attached  to  the  upper  rim  of  the 
tube,  and  brought  out  at  the  corner  of  the 
mouth,  to  be  fixed  by  a  loop  round  the  ear. 
When  it  is  desu-ed  to  examine  or  change 
the  tube,  it  is  drawn  up  by  means  of  the 
silk  thread.  After  inspection  it  can  readily 
be  retm-ned  to  its  old  position,  or  a  larger 
one  may  be  introduced  in  its  place,  as 
considerable  dilatation  results  from  the 
continuous  pressure  of  the  tube. 

"When,  however,  bougies  cannot  be 
passed,  or  if  passed,  cannot  be  retained,  in- 
creasing weaJmess  and  wasting  may  render 
operative  interference  necessary.  The  most 
generally  appUcable  is  gastrostomy.  In 
some  cases  in  which  the  disease  is  situated 
high  up,  it  has  been  proposed  to  establish 
an  artificial  opening  in  the  lower  part  of 
the  neck  (see  (Esopliag ostomy,  under 
QSsophagotomy),  but  even  in  these  cases 
the  operation  of  gastrostomy  is  preferable. 

N.  Davies-Colley. 

OLD  AGE. — ^It  would  be  useless  to 
attempt  to  define  in  years  the  period  of 
life  which,  in  the  study  or  the  practice  of 
surgery,  shall  be  called  old  age.  Its  essen- 
tial characteristics  are  the  degenerations 
prevalent  in  aU  the  structm*es  and  in- 
creasing in  them.  But  these  do  not  begin 
at  nearly  the  same  age  in  aU  persons  or 
in  all  parts  of  the  same  person  ;  and  their 
advent  and  progi-ess  are  so  dependent  on 
inheritance,  previous  health,  occupation, 
and  the  other  external  conditions  of  hfe 
that,  in  practice,  it  is  often  better  to  esti- 
mate a  patient's  age  by  his  appearance  and 
physical  capacity  than  by  the  years  since 
his  birth.  It  will  be  in  this  view  that 
old  age  wiU  now  be  spoken  of  in  its  rela- 
tion to  each  of  the  chief  subjects  of  general 


surgical  pathology,  and  first  in  its  relation 
to  injuries,  including  sm'gical  operations. 

The  risks  of  shock,  especially  if  it  be 
prolonged  and  attended  with  enduring 
pain,  increase  with  advancing  age  in  the 
same  measure  as  the  accumulations  of  de- 
generative changes  and  the  effects  of  pre- 
vious diseases.  The  recovery  from  shock 
is  often  slow  and  interrupted  by  relapses, 
and  sometimes  old  people  who,  in  a  calm 
hfe,  have  been  deemed  healthy,  die  very 
soon  after  the  shock  of  injmries  which  to 
the  younger  might  have  been  trivial. 

Haemorrhage  is  not  especially  danger- 
ous to  the  aged,  imless  they  be  very  infirm 
or  unsound.  This  used  to  be  often  proved 
when  free  venesection  was  customary,  and 
is  shown  in  the  facOity  of  recovery  from 
occasional  la.rge  bleedings  from  the  pro- 
state, and  from  the  epistaxis  to  which 
some  gouty  old  persons  are  subject. 
Aneesthetics  are  generally  well  borne  :  but 
it  is  a  good  rule  to  use  chloroform  rather 
than  ether,  because  of  its  lesser  tendency 
to  excite  bronchial  irritation  or  pulmonary 
congestion. 

The  repair  of  injuries,  although  with 
increasing  age  it  becomes  generally  less 
ready  and  complete,  is  often  very  remark- 
able in  even  the  oldest  persons.  This  is 
especially  true  after  injuries  of  the  face 
and  the  upper  half  of  the  body ;  but  in  aU 
parts  and  at  any  age  healing  may  be  ex- 
pected unless  hindered  by  local  conditions, 
such  as  the  impossibUity  of  keeping  parts 
in  contact,  as  in  fractiu-es  of  the  neck  of 
the  femur,  or  by  conditions  of  general  dis- 
ease, such  as  would  hinder  healing  at  any 
age.  Old  persons  appear,  indeed,  in  less 
risk  of  the  failure  of  local  repair  than  of 
that  general  repair  which  should  be 
achieved  in  convalescence.  Some  may 
have  escaped  aU  the  immediate  dangers  of 
a  severe  injury  or  operation  and  all  those 
of  its  earher  consequences,  and  the  local 
injury  may  be  nearly  healed,  but  in  what 
should  be  convalescence  they  waste,  decay, 
and  slowly  die.  This  is  especially  Kkely 
to  happen  to  those  who  are  unable  to  take 
their  usual  food ;  and  to  those  whose  organs 
are  not  only  degenerate  through  old  age, 
but  damaged  by  the  effects  of  former  dis- 
eases. Indeed,  however  striking  may  be 
the  marked  instances  of  repair  of  injm-ies 
in  the  aged,  then*  risks  from  degenerate 
blood-vessels,  weak  hearts,  habitual  bron- 
chitis, and  other  like  defects,  can  never  be 
deemed  shght. 

Among  the  sequences  of  injury,  old 
persons  are  much  less  liable  than  the 
young  to  the  infection  of  prevalent  con- 
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tagions,  such  as  scarlet  fever  and  small-  1 
pox ;  less  liable,  also,  to  septic  poisoning 
and  pyaemia ;  rather  more  to  erysipelas 
and  to  a  more  dangerous  form  of  it  with 
frequent  relapses.  Injuries,  also,  are  very 
likely  to  bring  out  and  locaUse  the 
diseases  to  which  old  persons  are  liable; 
such  as  gout  and  osteo-arthritis,  or 
the  gangrene  to  which  the  diabetic  are 
prone. 

Inflammation  in  old  age  is  usually  less 
active  than  in  earlier  life ;  that  is,  under 
similar  conditions  and  in  the  same  parts, 
it  is  slower  both  in  progress  and  in  re- 
covery ;  more  likely  to  be  or  to  become 
chronic ;  and,  in  cases  which  may  be 
deemed  of  equal  intensity,  it  is  less  pro- 
ductive of  new  organisable  material,  more 
proiie  to  oedema,  to  mere  congestion  and 
gravitation  of  the  blood,  to  more  decay 
and  sloughing  of  the  softer  tissues,  or 
else  to  thickening  and  contraction  which 
time  does  not  repair.  Commonly,  too,  in- 
flammation in  old  persons  shows  less 
influence  on  adjacent  lymph-glands  than 
in  the  younger ;  they  seldom  become 
quickly  or  much  swollen,  still  more  seldom 
suppurate  in  a  secondary  inflammation,  j 
But  the  greater  contrasts  are  due  to  the 
constitutional  conditions  which  prevail  in 
the  different  periods  of  hfe.  Scrofula, 
which  commonly  gives  its  characters  to 
the  inflammatory  process  in  early  life,  is 
in  old  age  rare.  Any  scrofulous  disease 
may,  indeed,  be  found  in  even  far  advanced 
age,  and  all  the  characters  of  the  scrofulous 
inflammation  may  be  well  marked  in  old 
persons  who  have  never  before  shown 
signs  of  it ;  but  this  is  as  rare  near  the  end 
of  hfe  as  it  is  common  near  the  beginning. 
The  constitutions  which  more  often  put 
their  mark  on  the  inflammations  in  old 
age  are  the  gouty  and  the  so-called  rheu- 
matic gouty,  such  as  appears  in  the  changes 
of  osteo-arthi'itis.  These  may  be  seen, 
indeed,  in  any  period  of  life ;  but,  even 
when  they  appear  early  or  in  middle  age, 
they  accumulate  with  advancing  years, 
and  are  the  cause  of  some  of  the  most 
characteristic  disabihties  and  infirmities  of 
old  age — the  stiff  curved  spines,  nodular 
and  8tifi"ened  joints,  contracted  hands,  de- 
formed feet,  and  others.  In  aU  of  these 
are  evidences  of  thickened  and  contracted 
fibrous  tissues,  wasted  articular  cartilages, 
and  nodular  enlargements  of  the  articular 
ends  of  bones,  of  which  the  type  is  ■  seen 
m  the  justly  named  malum  coxce  senile. 
And  the  effects  of  aU  these  changes  are  the 
greater,  because  they  coincide  with  the 
wasting  and  diminishing  elasticity  and 
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1  phancy  of  tissues  due  to  the  natural  senile 
degeneracies. 

The  progress  of  inflarmnation  in  old  age 
is  often  affected  by  the  accumulated  changes 
of  structure  due  to  previous  diseases  in  in- 
ternal organs,  especially  those  which  hinder 
or  weaken  the  movement  of  the  blood,  or 
materially  alter  its  constitution.  The  per- 
sistency of  eczema,  and  its  tendency  to 
ulceration  in  the  lower  limbs  when  the 
veins  are  varicose,  is  an  example  of  the 
first,  and  the  frequency  of  gangrene  in 
senile  diabetes  is  one  of  the  second.  There 
are  also  instances  of  peculiar  nervous  con- 
ditions in  inflammation  in  old  persons,  such 
as  the  intense  nem'algic  pains  which  not 
only  precede  but  often  remain  long  after, 
the  eruption  in  herpes  zona,  and  in  the 
pain  of  carbuncle  and  of  senile  gangrene, 
especially  that  which  is  associated  with 
arterial  degeneration. 

In  correspondence  with  the  inactive  and 
degenerative  tendencies  of  inflammations 
in  the  old,  they  do  not  need,  and  often  do 
not  bear,  active  treatment.  As  a  general 
rule,  old  people  require  more  than  ordinary 
care  in  securing  rest  and  a  good  position 
j  for  the  inflamed  part,  wannth,  sleep,  a 
scarcely  if  at  all  diminished  diet,  compris- 
ing both  vegetable  and  animal  food,  and, 
with  moderation,  any  habitual  quantity  of 
stimulants.  They  commonly  bear  opiates 
well,  especially  when  the  inflammation 
tends  to  produce  gangi-ene ;  but  of  other 
medicines  it  is  generally  true  that,  as  age 
advances,  so  the  utihty  of  most  things  re- 
garded as  remedies  in  earher  life  dimin- 
ishes. 

In  comparing  the  pathology  of  Morbid 
Growths  in  old  age  and  in  earlier  periods  of 
hfe,  it  may  be  noticed  that,  although  there 
may  be  no  form  of  which  the  growth  may 
not  commence  at  any  age,  yet  a  very  large 
majority  of  those  commencing  before  the 
middle  period  of  hfe  are  innocent  tumours, 
and  a  very  large  majority  after  that  time 
are  malignant.  In  other  words,  the  tu- 
mours which  begin  to  grow  in  the  earlier 
period  are  generally  composed  of  structiu-es 
like  the  ftiUy  organised  aud  vascular  tissues 
of  the  body  ;  and  those  of  the  later  period 
are  generally  composed  of  structures  like 
the  embryonic  or  the  epithehal  tissiies. 
The  contrast  is  marked  enough  to  help  in 
the  diagnosis  of  tumours  beginning  in  old 
age. 

Among  cysts,  very  few  begin  to  form 
in  old  age.  Sebaceous  cysts  sometimes  do 
so  on  the  scalp  and  on  the  tn:nlj,  but  the 
more  common  event  is,  that  they  which 
have  long  existed,  increase  and  ulcerate 
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through  the  thinned  and  feebly  sustained 
skin.  Seminal  cysts,  also,  may  first  appear 
at  an  advanced  age,  and,  even  in  the 
oldest  men,  they  may  be  repeatedly  filled 
with  the  characteristic  fluid  containing 
spermatozoa. 

Fatty  tumours,  though  rarely  beginning, 
commonly  continue  to  grow,  in  old  age; 
and  very  often,  with  the  progress  of  senile 
decay,  the  integument  covering  the  most 
prominent  or  most  dependent  paxt  of  a 
iatty  tumour  sloughs  or  ulcerates,  and  may 
thus  become  dangerous  to  life.  The  chance 
of  such  an  event  may  be  counted  among 
the  reasons  for  removing  such  tumours  in 
due  time ;  for  this  chance  is  at  least  as 
great  as  that  of  the  calcification  of  the 
tumour,  in  which  its  increase  might  be 
stayed.  Many  an  old  age  is  rendered  un- 
happy by  the  weight  and  other  troubles  of 
a  fatty  timiour,  which  might  have  been 
removed  safely  many  years  before. 

Among  fibrous  and  myomatous  tumours, 
those  that  are  common  in  the  prostate 
gland  probably  begin  not  rarely  in  old  age, 
and  those  that  have  begun  earHer  may 
constantly  increase.  They  are  commonly 
a  cause  of  the  bossed  and  unsymmetrical 
shapes  of  enlarged  prostate  glands,  and  they 
are  very  rarely  calcified.  In  this  respect 
the  uterine  fibroid  timioiu's  differ  irom 
them ;  these  not  seldom  in  old  age  cease 
to  grow,  and  become  more  dense  and  in 
parts  calcareous.  Of  other  fibrous  tumours 
the  growth  may  continue  to  the  very  end 
of  Ufe. 

In  cartilaginous  tumours  the  decay  of 
age  is  like  to  bring  ossification ;  in  osseous 
tumours  increase.  It  is  very  rare  to  find 
instances  of  either  kind  beginning  in  old 
age,  and  in  this  there  may  seem  strange 
contrast  between  the  tumours  and  the  very 
frequent  and  abundant  osteophytes,  which 
form,  late  in  hfe,  at  the  articular  borders  and 
other  parts  of  bones. 

Papillary  tumours  or  overgrowths  are 
commonly  first  formed  in  old  age.  They 
are  exemplified  in  the  warts  on  the  scalps, 
and  more  rarely  on  the  hands  and  feet  of 
old  people ;  in  those  of  the  tongue ;  and 
in  the  pigmental  iDapillary  growths  on  the 
back  and  other  parts  of  the  trunk  ;  and  in 
some  of  the  '  bark- warts '  on  the  face.  Not 
a  few  of  such  papillary  growths  in  the 
softer  parts  become  in  old  age  cancerous. 

Nsevi  or  erectile  tumovurs,  such  as  com- 
monly begin  in  foetal  life  or  earUest  child- 
hood, are  in  some  degree  imitated  in  old 
age,  and  in  any  time  during  or  after  middle 
life,  by  the  little  bright  vascular  spots 
which  are  commonly  formed  in  the  skin  of 
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the  trunlc,  especially  in  that  of  the  firont  of 
the  chest.  But  these  never  materially  in- 
crease in  size,  or  lead  to  grave  disturbance, 
or  need  treatment. 

The  contrast  between  the  whole  group 
of  the  umocent  and  the  malignant  tumours, 
in  respect  to  their  first  occurrence  in  the 
earUer  or  the  later  periods  of  Ufe,  has  been 
already  mentioned.  A  similar  but  not 
equal  contrast  may  be  observed  between 
the  two  chief  groups  of  the  mahgnant, 
which  are  structurally  distinguished  as 
sarcomata  and  carcinomata,  or  as  embryo 
tissue  and  epitheHal  tissue  tumours.  The 
former  may  first  appear  at  any  time  of 
life,  and  are  more  common  in  children  and 
young  persons  than  are  many  of  the  inno- 
cent tumours,  such  as  the  fatty  and  the 
fibrous.  The  latter  are  rare  before  middle 
age,  but,  after  that  time,  their  firequency  in 
proportion  to  the  number  of  persons  sur- 
viving increases  with  advancing  years. 

Among  the  -sarcomata,  the  myeloid, 
which,  though  structurally  connected  with 
the  rest  of  the  group,  are  clinically  not 
malignant,  are  very  rai'e  in  later  hfe.  So 
are  the  spindle-ceUed  in  an  unmixed  form ; 
and  these,  also,  are  of  the  least  mahgnant 
in  that  they  very  seldom  recm"  at  a  dis- 
tance from  their  primary  seat,  and  very 
seldom  infect  the  lymph-glands.  Thus  the 
less  embryonic  structm-es  correspond  with 
the  less  malignity. 

The  increasing  frequency  of  cancer  in 
advancing  years  is  important  in  diagnosis.- 
The  older  the  patient  the  greater  is  the 
probabUity  that  a  recently  developed  mor- 
bid growth  is  cancerous,  or,  at  least,  mahg- 
nant. And  it  is  true,  not  only  of  such  as 
are  produced  in  parts  which  previously  ap- 
peared healthy,  but  of  those  which  form  in 
parts  which  were  before  harmlessly  dis- 
eased. Thus,  in  advancing  age,  the  crusted 
thickenings  of  skin  called  '  bark-warts  '  are 
apt  to  become  seats  of  epitheHal  cancer; 
pigmental  moles  become  mahgnantly  me- 
lanotic. Similar  changes  not  rarely  occur 
in  middle  age  ;  in  the  cancerous  ulcerations 
of  old  scars,  especially  those  of  bmns,  and 
of  the  epitheHal  and  papillary  diseases  of 
tongues;  but,  on  the  whole,  the  genei-al 
role  seems  true  that  the  HabiHty  of  many 
long-diseased  parts  to  become  cancerous 
increases  with  the  increase  of  age.  And 
another  general  rule,  but  subject  to  many 
exceptions,  in  the  old  is  that  the  progress 
of  cancers,  both  local  and  in  their  extension 
to  lymphatics  and  distant  parts,  is  slov,  er 
than  in  the  earHer  times  of  Hfe. 

"When  cancer  is  transmitted  by  inheril- 
ance,  it  commonly  appears  eai'lier  in  those 
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to  whom  thftn  in  those  by  whom  it  is 
transmitted.  The  cancerous  child  may  die 
before  the  cancerous  parent ;  or  a  parent, 
who  may  have  transmitted  a  tendency  to 
cancer,  may  die  before  manifesting  the  dis- 
ease in  him-  or  herself. 

The  general  characteristics  of  disease 
in  old  age  are  so  especially  illustrated  in 
the  diseases  of  some  parts,  that  it  is  cus- 
tomary to  class  examples  of  them  as  dis- 
tinct varieties.  Thus,  senile  pnmgo,  senile 
purpura,  and  senile  gangi'ene  are  often  se- 
parately described,  and  may  be  studied  as 
the  best  examples  of  disease  modified  by 
senile  degeneration.  They  are  treated  of 
in  their  appropriate  articles ;  and  in  several 
instances  it  is  worth  observing  that  the 
greatest  frequencies  of  certain  diseases  are 
in  old  age  and  in  early  childhood.  Thus  it 
is  with  cataract,  hydrocele,  inguinal  hernia, 
urinary  calculus  (at  least  among  the  chil- 
dren of  the  poor),  phimosis,  prolapse  of 
the  rectinn,  cutaneous  warts,  eczema,  excess 
of  mic  acid,  and  some  others.  The  causes 
of  the  similarly  named  disease  at  the  two 
extremes  of  life  may  be  in  many  respects 
widely  different;  the  apparently  similar 
result  may  be  attained  in  dissimilar  ways  ; 
but  the  fact  may,  nevertheless,  deserve 
careful  study.  James  Paget. 

OLECRANON,  Fracture  of  the.  See 
Ulna,  Fracture  of  the. 

OMENTAL  HERNIA.  See  Hernia, 
Reducible. 

ONYCHAUXIS— Hypertrophy  of  Nail. 
See  Nails,  Diseases  of  the. 

ONYCHIA.  See  Nails,  Diseases  of 
the. 

ONYCHO-GRYPHOSIS  —  Horn,  or 
Claw-hke  Nail.   See  Nails,  Diseases  of  the. 

ONYCHO-MYCOSIS— Parasitic  Dis- 
ease of  Nail.    See  Nails,  Diseases  of  the. 

ONYX. — A  crescent-shaped,  purulent 
infiltration  at  the  lower  part  of  the  cornea, 
resembling  the  lunula  of  a  finger-nail.  It 
may  be  mistaken  for  hypopyon,  and  is  indeed 
often  associated  with  it.  Unlike  the  latter, 
it  does  not  change  position  with  movements 
of  the  head.    See  Hypopyon. 

OOPHORECTOMY.— This  term  is 
generally  applied  to  the  operation  for  the 
♦k'^^^if^  of  an  ovary  or  ovaries  which, 
though  diseased,  are  not  so  diseased  as  to 
tonn  tumours  of  any  size.  It  is  also  ap- 
phed  to  the  operation  for  the  removal  of 


healthy  ovaries,  the  object  being  in  this 
case  to  bring  on  the  menopause  prema- 
turely, and  thus,  by  arresting  the  monthly 
nervous  and  vascular  excitement  in  the 
uterine  organs,  to  cm'e  other  diseases  which 
are  thought  to  be  dependent  upon  these 
periodic  disturbances,  or  are  exacerbated  by 
them.  Its  most  successful  and  important 
application  is  in  the  removal  of  the  ovaries 
and  FaUopian  tubes  for  the  cure  of  fibro- 
myoma  of  the  uteras,  and  its  indications 
and  method  of  performance  for  this  pur- 
pose will  be  found  in  the  article  on  Uterine 
Tumours. 

It  has  also  been  advocated  and  prac- 
tised for  the  cure  of  hystero-epilepsy  and 
insanity,  when  these  conditions  appear  to 
be  associated  with  the  catamenia.  It  is, 
however,  very  doubtful  whether  this  is  a 
legitimate  field ;  the  results  at  present  ob- 
tained certainly  do  not  encom-age  its  fre- 
quent use  in  these  cases. 

There  are  two  weU-marked  conditions 
of  the  ovaries,  the  result  of  blood-changes 
and  inflammation,  which  may  occasionally, 
if  they  can  be  correctly  diagnosed,  not  oiily 
justify,  but  demand  oophorectomy.  Their 
causes  and  pathology  have  been  but  little 
studied  at  present. 

In  the  one  case  the  ovaries  are  found 
enlarged,  distended  with  um-uptin:ed  fol- 
Hcles  or  small  cysts,  and  with  the  outer 
coat  much  thickened.  This  condition  is 
probably  the  result  of  chronic  ovaritis,  the 
thickening  of  the  external  layer  of  fibrous 
tissue  preventing  the  rupture  of  the  follicles. 
The  affected  ovary  will  usually  prolapse 
from  its  weight,  the  prolapse  still  further 
interferes  with  its  circulation,  it  is  con- 
stantly congested,  and  is  liable  to  injury 
during  defaecation,  sexual  intercom-se,  or 
from  the  treatment  of  inexperienced  gynae- 
cologists. So  long  as  it  does  not  become 
adherent  a  cure  is  possible.  The  treatment 
should  consist  in  a  careful  regulation  of  the 
bowels,  avoidance  or  sparing  use  of  sexual 
intercourse,  rest  in  the  recumbent  position 
during  menstruation,  the  thorough  applica- 
tion of  the  continuous  hot  douche  night  and 
morning,  and  counter-ii-ritants  applied  ex- 
ternally to  the  skin  of  the  abdomen  on  the 
affected  side.  Sometimes  a  watch-spring 
ring  pessary,  if  it  can  be  worn,  will  aid  the 
cure  by  supporting  the  ovary.  Small  and 
continuous  doses  of  perchloride  of  mercury 
are  also  useful. 

If  one  or  both  ovaries,  thus  diseased, 
become  fixed  by  adhesions  to  the  bottom 
of  the  pouch  of  Douglas,  and  especially  if 
the  uterus  retrovert  and  press  upon  them, 
nothing  but  oophorectomy  will  give  relief 
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and  some  of  the  most  satisfactory  resiilts  of 
this  operation  will  be  met  with  in  this  class 
of  cases.  It  is,  however,  only  justifiable 
when  every  other  method  of  treatment  has 
failed,  and  the  patient  has  become  a  com- 
plete invalid. 

In  the  other  condition,  refeiTed  to  above, 
the  ovaries  on  removal  are  found  to  be 
small,  hard,  and  shrivelled — in  fact,  cir- 
rhosed — the  follicles  having  entu-ely  dis- 
appeared. This  may  be  in  some  cases 
merely  a  further  stage  of  the  condition  we 
have  beeri  considering,  but  there  is  good 
reason  to  suppose  that  it  may  result  with- 
out such  intermediate  state,  from  the  blood- 
changes  in  some  of  the  specific  fevers,  notably 
scarlet  fever  and  measles,  especially  when 
these  diseases  attack  the  patient  severely 
about  puberty. 

With  the  large  chronically  inflamed 
ovary  menstruation  is  generally  irregular, 
but  is  more  often  too  frequent  and  too  fi-ee, 
whUe  with  the  cirrhosed  ovaries  it  is  pain- 
ful, scanty,  and  with  long  intervals,  or  it 
may  be  altogether  absent. 

The  cirrhosed  ovaries  are  rarely  dis- 
placed, and  can  often  not  be  defined  by  the 
most  careful  bi-manual  examination.  They 
are  often  bedded  in  adhesions  to  the  Fal- 
lopian tubes,  to  the  side  of  the  broad  Uga- 
ment,  or  to  neighbom-ing  structm-es. 

Nothing  in  the  way  of  medicine  or  treat- 
ment seems  to  reUeve  the  dysmenorrhoea 
or  amenorrhoea  in  these  cases,  and  though 
oophorectomy  may  be  occasionally  success- 
ful, it  does  not  seem  to  yield  such  good  re- 
sults as  in  the  previous  class.  This  is  not 
to  be  wondered  at,  because  the  large  ovary 
is,  from  its  size  and  surroundings,  and  from 
the  constant  enlargement  without  ruptm-e 
of  the  follicles,  a  source  of  constant  pain, 
whereas  the  cirrhosed  ovaries  are  not  so 
often  painful  in  themselves,  but  are  a  cause 
of  indirect  suffering  from  the  imperfect  per- 
formance of  their  functions. 

It  wiU  be  found  a  good  rule,  and  one 
that  should  rarely  if  ever  be  broken,  to  re- 
fuse to  perform  oophorectomy  unless  an 
ovary  can  be  distinctly  made  out,  by  physical 
examination,  to  be  in  a  diseased  condition. 
Even  then  the  operation  should  never  be 
performed,  unless  the  siu-geon  is  convinced 
that  aU  other  possible  means  of  cure  have 
had  a  fair  and  sufficiently  prolonged  trial. 
The  only  points  in  the  method  of  perform- 
ing the  operation  which  need  be  alluded  to, 
as  Ovariotomy  is  given  in  full  detail,  are — 

1.  Greater  care  in  opening  the  perito- 
neum. 

2.  Special  care  in  sewing  up  the  wound, 
fi,Bf  the  parietes  not  having  beejj  stretched, 


a  weak  cicatrix,  and  the  chance  of  ventral 
hernia,  are  more  lUcely  than  after  ovari- 
otomy, unless  all  the  layers  of  the  abdo- 
minal wall  are  accm-ately  imited. 

3.  The  greatest  care  should  be  taken  to 
remove  all  the  ovarian  tissue  and  the  tubes 
close  up  to  the  uteras ;  it  is  therefore  neces- 
sary to  leave  a  short  stump,  and  the  hga- 
tures  must  be  tied  tightly.  If  both  ovaries 
are  removed,  both  pedicles  should  be  trans- 
fixed and  tied,  and  the  sponging  completed, 
before  the  organs  are  cut  away. 

The  after-treatment  is  exactly  the  same 
as  in  ovariotomy.  When  both  ovaries  and 
tubes  have  been  closely  and  cleanly  re- 
moved, the  patient  usually  has  a  short 
metrostaxis  wdthin  a  day  or  two  after  the 
operation,  and  then  enthely  ceases  to  men- 
struate, and  loses  her  sexual  feeling.  The 
rare  cases  in  which  a  third  ovary  is  present, 
and  escapes  detection  and  removal,  may 
account  for  some  apparent  exceptions  to 
this  rule.  Other  exceptions  are  due  to  imper- 
fect removal  of  ovarian  tissue  :  a  very  small 
portion  left  behind,  even  on  the  distal  side 
of  the  Ugatm-es,  vidll  not  only  keep  up  men- 
struation, but  vnU  leave  the  sexual  appetite ; 
indeed,  in  some  cases,  a  smaU  remnant 
of  ovarian  tissue  thus  left,  and  probably 
irritated  by  the  neighbourhood  of  the  hga- 
tures,  seems  to  increase  the  sexual  feeling. 

A  very  occasional  metrostaxis  will  occur 
in  young  women  after  the  most  complete 
oophorectomy,  but  there  is  always  the 
chance  of  a  thu-d  ovary  in  these  cases. 
When  the  ovaries  have  been  very  adhe- 
rent, so  that  they  have  to  be  Hterally  scraped 
out,  menstruation  may  continue  for  a  time 
tmaffected,  and  the  same  phenomenon  is  ob- 
served in  some  cases  in  which  papillomatous 
ovarian  growths  have  to  be  enucleated ;  evi- 
dently very  small  portions  of  ovarian  tissue 
are  sufficient  to  stimulate  the  uterus.  In 
married  women,  the  probable  loss  of  sexual 
feeling  should  be  clearly  put  before  both 
husband  and  vnfe  before  the  operation  is 
performed. 

Most  patients  suffer,  for  a  longer  or 
shorter  period,  after  the  operation  from  the 
usual  troubles  of  change  of  life,  such  as 
chills,  perspirations,  flushings,  headache, 
and  pains  in  the  joints. 

J.  Knowsley  Thornton. 

OPHTHALMIA.  See  Conjunctiva, 
Diseases  of  the. 

OPHTHALMOSCOPY  —  the  art  of 
examining  the  interior  of  the  eye  with  the 
ophthalmoscope.  The  optical  conditions 
necessary  for  distinct  vision  are  (1)  trans- 
parency of  the  dioptric  media  of  the  eye 
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(cornea,  aqueous  liumoxir,  lens,  vitreous 
humour) ;  (2)  accm-ate  focussing,  on  the  per- 
cipient elements  of  the  retina,  of  all  rays 
passing  thi'ough  the  pupil  fi-om  the  objects 
on  which  the  attention  is  fixed.  If  the  pupil 
remain  widely  dilated  when  a  considerable 
amomit  of  light  is  passing  through  it,  we 
firequentty  see,  and  more  especially  when 
the  eye  is  at  the  same  time  ametropic,  or 
out  of  focus,  that,  instead  of  appearing  black 
as  usual,  it  is  bright,  and,  as  it  were,  shining 
with  a  yellow  or  yeUowish-red  light.  When 
this  is  the  case,  we  may  observe  that  we 
are  nearly  in  the  line  joining  the  source  of 
Hght  and  the  pupil.  In  other  positions  we 
see  the  pupil  dark  or  black  as  usual.  The 
ordinary  black  appearance  is  due  to  the 
fact  that  the  head  of  the  observer  inter- 
cepts the  rays,  which  would  be  reflected  in 
the  dii'ection  of  his  own  eye. 

The  principle  of  the  ophthalmoscope 
consists  in  bringing  the  eye  of  the  ob- 
sei'\'er  in  the  axis  of  the  cone  of  Ught  which 
passes  thi-ough  the  pupil  of  the  eye  ex- 
amined ;  when  this  can  be  done,  it  is  evident 
that  the  conditions  requisite  for  seeing  the 
rays  reflected  from  the  interior  of  that  eye 
are  comphed  with.    This  was  first  done  by 
Hehnholtz,  by  reflecting  light  into  the  eye 
from  the  surface  of  a  piece  of  glass,  which 
being  at  the  same  time  transparent,  allowed 
some  of  the  rays  again  reflected  fi-om  the 
interior  of  the  eye  to  pass  into  the  observer's 
eye  placed  behind  the  glass,  and  by  means 
of  these  transmitted  rays  the  fundus  became 
visible.     A  modification  was  soon  intro- 
duced, by  which  the  image  obtained  became 
more  luminous  and  distinct.    This  consisted 
in  maliing  use  of  a  metallic  or  silvered  glass 
mirror,  with  a  hole  in  the  centre.    The  eye 
of  the  observer,  placed  at  the  back  of  the 
mirror  close  up  to  the  hole,  enables  him  to 
catch  some  of  the  rays  reflected  from  the 
fundus  of  the  eye  into  which  the  light  has 
been  thrown  by  the  mirror,  and  in  this  way 
to  obtain  the  desired  image.    This  arrange- 
ment is  that  of  the  ojplithalmoscojpe  mirror 
as  it  is  now  used.    Various  forms  are  given 
to  the  mirror ;  thus  it  may  be  plain,  con- 
cave, or  convex,  or  the  two  surfaces  of  the 
silvered  glasK  may  have  different  curvatures, 
and  these  be  again  either  homocentric  or 
heterocentric ;  but  the  main  points,  so  far 
as  the  mirror  is  concerned,  are  that  there 
shall  not  be  disturbing  reflections  from 
the  two  siurfaces  or  from  the  sides  of  the 
apertvire,  both  of  which  conditions  are  com- 
phed with  by  making  the  glass  thin  or  by 
using  poUshed  metal. 

Two  methods  of  ophthahnoscopic  ex- 
ammation  are  in  use— the  witZirec^  and  the 


direct,  both  of  which  have  their  advan- 
tages. (1)  In  the  indirect  examination, 
the  ophthalmoscope,  placed  close  to  the 
observer's  eye,  is  held  at  from  12  to  20 
or  more  inches  from  the  eye  to  be  ex- 
amined, at  a  few  inches  from  which  and  in 
the  line  of  the  rays  reflected  from  the  eye, 
the  observer  holds  a  convex  lens  of  2^-  to 
3-inch  focus.  "When  the  mirror  is  so  placed 
as  to  cast  the  Hght  into  the  eye  an  inverted 
aerial  image  of  a  portion  of  the  fundus 
oculi  is  found  between  it  and  the  convex 
lens,  and  situated  at  or  near  the  focus  of  the 
latter  (according  to  the  state  of  refraction  of 
the  eye).  It  is  this  image  which  forms  the 
actual  object  of  examination.  In  order  that 
this  aerial  image  may  be  seen  distinctly,  it 
is  evident  that  the  observer's  eye,  and  with 
it  of  course  the  ophthalmoscope  mirror,  must 
at  least  be  as  far  from  it  as  the  distance  of 
the  observer's  near  point. 

(2)  By  the  direct  method  a  much 
greater  magnifying  power  is  obtained,  but 
a  smaller  portion  of  the  fundus  is  seen 
at  one  time,  so  that,  for  a  topographical 
examination  and  for  making  a  quick  sur- 
vey of  the  back  of  the  eye,  the  indirect  is 
more  satisfactory  ;  indeed,  it  is  but  seldom 
that  the  use  of  the  direct  examination 
aflbrds  information  of  diagnostic  importance 
which  would  escape  detection  by  the  more 
rapid  indirect  method.  In  examining  by 
the  direct  method,  the  observer  brings  his 
own  eye  and  mirror  close  up  to  the  eye 
to  be  exammed,  in  which  case,  if  his  own 
refraction  be  normal  (emmetropic),  he  wUl 
receive  on  his  retina  an  image  of  the  fun- 
dus fi:om  all  eyes  the  rays  from  any  point 
of  the  back  of  which  are  parallel,  or  moder- 
ately divergent,  on  emergence — that  is  to 
say,  from  emmetropic,  or  not  too  highly  hy- 
permetropic, eyes.  To  see  the  fundus  dis- 
tinctly in  cases  of  myopia,  it  wiU  be  neces- 
sary for  him  to  place  in  front  of  the  eye  he  is 
examining — or,  more  conveniently,  imme- 
diately behind  the  apertm:e  in  the  mii-ror  of 
the  ophthalmoscope,  a  concave  lens  suffi- 
ciently strong  to  convert  the  rays,  which 
fi:om  points  in  the  myopic  fundus  are  con- 
vergent on  emergence,  into  parallel  or  mo- 
derately divergent  bundles.  It  is  evident, 
then,  that  an  ophthalmoscope  to  be  used 
for  direct  examination  is  necessarily  a  little 
more  complicated  than  that  which  wiU 
suflice  for  indirect  examination,  inasmuch 
as  it  requires  the  addition  of  lenses  be- 
hind, or  at  any  rate  some  arrangement 
by  which  lenses  can  be  placed  behind  the 
aperture  in  the  centre  of  the  mirror.  As 
ordmarily  manufactured,  it  is  fitted  with 
a  mmiber  of  lenses,  which  can  be  brought 
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into  position  by  some  simple  mechanical 
arrangement,  and  which  enables  the  ob- 
server, on  the  assumption  that  both  he  and 
his  patient  are  fully  relaxing  their  accom- 
modation, to  ascertain  the  state  of  refraction 
of  the  eye  he  is  examining. 

A  number  of  different  forms  of  ophthal- 
moscope, with  lenses  capable  of  being  moved 
into  position  behind  the  centre  of  the  mirror 
— so-called  'refraction  ophthalmoscopes' — 
are  in  use.  Some  of  these  are  more  fanciful 
and  of  less  practical  value  than  their  in- 
ventors beheve.  The  chief  points  to  which 
attention  should  be  given  in  selecting  such 
ophthalmoscopes,  besides  those  already  men- 
tioned, are  that  the  mfrror  should  be  capable 
of  being  inclined  to  30°,  or  thereabouts,  to 
either  side ;  that  the  apertm'e  should  not 
be  very  small,  and  should  be  placed  as 
near  as  possible  to  the  lens  behind  it ;  and 
that  there  should  be  a  sufficient  number 
of  lenses  of  not  greater  than  1  D  interval 
between  each.  "With  a  properly  constructed 
ophthalmoscope  and  considerable  practice, 
a  fair  degree  of  approximation  can  be  made 
to  the  degree  of  ametropia  by  the  direct 
examination,  provided  always  that  the  ame- 
tropia is  not  excessive. 

The  points  to  which  special  attention 
should  be  given  in  making  an  ophthalmo- 
scopic examination  are  the  following: — 1. 
The  degree  of  transparency  of  the  dioptric 
media  ;  2.  the  condition  of  the  optic  nerve 
and  vessels  ;  3.  the  condition  of  the  fundus 
at  and  around  the  macula  lutea  and,  4.  at 
the  periphery. 

The  degree  of  transparency  of  the  media 
is  made  out  mostly  by  means  of  the  mirror 
alone.  The  reddish  reflex  from  the  back  of 
the  eye  obtained  by  throwing  Hght  into  it, 
reveals,  by  its  greater  or  less  uniformity 
and  clearness,  whether  or  not  any  obscurity 
exists  in  any  of  the  dioptric  media.  Some- 
times, when  sUght  and  diffuse,  an  opacity 
may  only  first  be  recognised  when  an  at- 
tempt is  made  by  either  method  of  exami- 
nation to  obtain  an  image  of  the  fundus. 
Under  such  circumstances,  the  details  of 
the  structures  otherwise  visible  at  the  back 
of  the  eye  appear  veiled,  so  that  they  are 
more  or  less  indistinctly  recognisable. 
Opacities,  made  out  by  using  the  mirror 
alone,  may  completely  interrupt  the  reflex 
from  the  fundus,  or  do  so  only  partially,  here 
and  there,  and  may  be  stationary,  altering 
their  position  only  with  the  eye,  or  movable 
('floating opacities').  The compZeie opacities 
are  mostly  due  to  dense  exudations  in  the 
vitreous,  either  inflammatory  or  hsamor- 
rhagic,  inflammatory  exudations  occluding 
the  pupil,  and  advanced  cataract.  Extensive 


exudations  or  effusions  of  blood  into  the 
anterior  chamber  are  readily  diagnosed  by 
other  means  than  ophthalmoscopic  exami- 
nation. Partial  opacities,  again,  when  not 
in  the  cornea  or  aqueous  chamber,  are  to 
be  found  in  the  lens  and  vitreous.  In  the 
lens  they  are,  practically,  invariably  station- 
ary, and  can  be  locaHsed  from  the  direction 
in  which  they  alter  their  position  with 
movements  of  the  eyeball.  As  the  lens 
Hes  anterior  to  the  point  of  rotation  of  the 
eyeball,  the  change  in  position  coincides 
in  direction  with  that  of  the  eye,  and  is 
more  extensive  the  more  anteriorly  the 
opacity  is  situated.  Opacities  of  the  lens 
appear  with  the  ophthalmoscope  in  various 
shapes  as  dark  striae,  dots,  or  diffuse  patches, 
according  to  the  nature  of  the  lenticular 
change.  So,  also,  the  track  of  a  foreign 
body  which  has  passed  into  the  eye  thi-oiigh 
the  lens  is  easily  detected,  by  the  more  or 
less  dark  area  of  interruption  in  the  reflex. 

Opacities  of  the  ■^T.treous  are  either  station- 
ary or  floating,  and  assume  many  varieties 
of  shape,  density,  and  colom'ing,  according 
to  then-  origin  and  nature.  If  stationary, 
they  alter  their  position  in  a  direction 
opposite  to  that  of  the  eye,  imless  when  far 
forward,  as  in  the  case  of  the  plastic  exuda- 
tions immediately  behind  the  lens  in  some 
cases  of  inflammation  of  the  cihary  body 
(cycUtis).  Vitreous  opacities  appear  punc- 
tiform,  fiUform,  membranous,  or  in  large 
irregular  dark  patches,  which  latter  ai-e 
often  blood-clots,  and  not  infr-equently  give 
a  dark  reddish  reflexion.  The  colour  of  a 
large  mass  of  blood,  as  well  as  of  a  growth 
in  the  vitreous  chamber,  is  often  more  dis- 
tinctly seen  by  placing  the  ophthalmoscope 
mirror  at  the  side  of  the  eye,  instead  of 
straight  in  front  of  it.  Occasionally,  in  old- 
standing  disease  of  the  eye,  the  opacities  in 
the  vitreous  are  seen  to  sparkle  with  a 
metallic  lustre,  owing  to  the  development 
of  cholesterine  in  the  particles  of  exuda- 
tion {synchysis  scintillans.) 

In  examining  the  optic  nerve,  attention 
must  be  paid  to  the  following  points  : — (1) 
Its  colour,  transparency,  contom*,  and  sur- 
face. (2)  The  size  and  condition  of  the 
arteries  and  veins.  (3)  The  appearance  of 
the  structures  immediately  siuTounding  it. 

1.  The  intraocular  end  of  the  optic  nerve, 
the  papilla  optica  or  otitic  disc,  is  normally 
transparent,  its  fibres  being  divested  of  their 
opaque  myeline  sheaths  in  passing  tlu-ough 
the  sclerotic  coat,  altered  in  this  position 
to  a  fine  close  network  of  connective  tissue 
— the  lamina  cribrosa.  As  the  depth  of 
the  transparent  portion  of  the  papilla  is 
greatest  in  the  nasal  half,  that  portion  is 
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more  highly  coloured  and  less  different 
from  the  adjacent  retina  than  the  other 
parts,  especially  the  outer  portion  of 
the  temporal  half,  all  of  which  is  paler 
than  the  nasal  half.  The  colour  of  the 
neiTe  as  a  whole,  as  well  as  of  its  different 
portions,  is  subject  to  very  considerable 
physiological  variation.  Mistakes  are  fre- 
quently made  by  not  keeping  this  in  mind. 
Pathologically,  the  colouring  of  that  por- 
tion of  the  optic  nerve  which  can  be  seen 
with  the  ophthalmoscope  may  be  increased 
or  diminished.  It  is  increased  owing  either 
to  increased  vascularity  or  swelling,  as  in 
hypersemia  and  optic  nem-ititis.  It  is 
diminished  owing  either  to  diminished 
vascularity  or  to  shrinking,  displacement, 
or  loss  of  substance,  as  in  anaemia,  optic 
atrophy,  and  glaucoma.  The  excessive 
pallor  which  it  assimies  in  cases  of  atrophy 
is  greatly  owing  to  the  strong  white  of  the 
lamina  cribrosa  shining  through.  It  must 
be  remembered  that,  owing  to  the  great 
amoimt  of  white  hght  reflected  from  the 
lamina  cribrosa,  the  colour  of  the  nerve,  as 
seen  ^\ith  the  ophthalmoscope,  depends  a 
good  deal  upon  the  amount  of  light  thrown 
into  the  eye ;  the  stronger  the  hght  the 
paler  does  the  nerve  appear.  Occasionally, 
masses  of  pigment,  seldom  extensive,  are 
to  be  seen  in  the  papilla  as  a  physiological 
variety ;  they  he  in  the  deeper  layers  of 
the  neiwe  on  a  level  with  the  choroid,  so 
that  the  retinal  vessels  may  be  seen  to  pass 
over  them  from  the  nerve.  In  health,  the 
margins  of  the  nerve  are  sharply  dis- 
tinguishable from  the  surrounding  tissues. 
This  distinct  outHne  is  lost  more  or  less 
completely  in  cases  of  neuritis,  owing  to 
the  sweUing  and  hypersemia  of  the  nerve, 
sometimes,  indeed,  so  enth'ely  that  the 
actual  position  of  the  nerve  itself  is  mainly 
recognisable  from  the  position  of  emergence 
of  the  great  vessels,  or,  when  that  point  is 
obscured  by  the  sweUing,  by  the  situation 
from  which  they  appear  to  diverge.  In  rare 
cases,  some  of  the  optic  nerve -fibres  retain 
their  myeline  sheath  for  some  distance  into 
the  nerve-layer  of  the  retina.  This  condi- 
tion also  gives  rise  to  the  ophthalmoscopic 
appearance  of  an  obUteration  of  the  sharp 
margins  of  the  papUla,  but  is  easily  recog- 
nisable from  that  caused  by  neuritis. 

The  surface  of  the  nerve  again  is  subject 
to  varieties  both  in  health  and  disease.  As 
aheady  mentioned,  the  outer  portion  is  not 
so  deep  as  the  nasal,  and  it  not  infrequently 
happens  that  there  is  a  funnel-shaped  de- 
pression in  the  centre,  or  shghtly  to  the 
temporal  side  of  the  centre,  of  the  nerve. 
The  extent  of  this  depression,  both  in 


depth  and  superficies,  is  very  variable.  _  It 
has  received  the  name  of  '  physiological 
excavation  of  the  papilla.'  The  ophthal- 
moscopic appearance  of  such  a  physiolo- 
gical excavation  is  that  of  a  white  disc, 
the  absence  of  colour  in  which  contrasts 
strongly  with  the  other  parts  of  the  nerve, 
especially  the  portion  lying  to  the  inner  or 
nasal  side  of  the  depression.  Within  this 
disc  the  vessels  appear  out  of  focus,  but  by 
selecting  the  proper  lenses  to  place  behind 
the  ophthalmoscope  mirror  in  the  direct 
examination,  they  maybe  traced  down  to  the 
bottom  of  the  depression,  converging  to 
the  point  from  which  they  bifurcate,  and 
following  exactly  the  walls  of  the  funnel- 
shaped  depression.  On  focussing  accurately 
the  bottom  of  the  depression,  the  meshes 
of  the  lamina  cribrosa  are  often  distinctly 
visible.  If  the  examination  be  made  by 
the  indirect  method,  and  the  convex  lens  be 
moved  from  side  to  side,  the  peripheral 
ring-shaped  portion  of  the  nerve  appears 
to  gUde  more  or  less  distinctly  backwards 
and  forwards  over  the  indistinctly  visible 
vessels  of  the  central  disc,  a  parallactic 
movement  which  shows  that  the  latter  are 
out  of  focus,  owing  to  their  lying  at  a 
deeper  level  than  the  rest  of  the  surface  of 
the  nerve.  Excavation  of  the  optic  nerve 
occurs  also  pathologically  in  glaucoma  and 
o^Dtic  atrophy.  "When  it  occurs  in  glaucoma, 
the  whole  cross  section  of  the  nerve  gradu- 
ally recedes,  owing  to  the  increased  intra- 
ocular tension  ;  the  vessels  are  observed  to 
bend  sharply  round  the  edge  of  the  nerve, 
and  to  be  pushed  towards  the  inner  side, 
the  siurface  of  the  nerve  appearing  at  the 
same  time  of  a  bluish-wlute  colour,  and 
giving  the  characteristic  parallax,  on  in- 
direct ophthalmoscopic  examination,  indi- 
cative of  a  depression.  The  vessels  can 
not'  generally  be  traced  down  the  side  of  the 
depression,  but  appear  discontinuous  from 
the  edge  to  the  bottom  of  the  excavation, 
where,  as  the  atrophy  of  the  fibres  caused 
by  the  pressure  increases,  the  retiform 
structm-e  of  the  lamina  cribrosa  becomes 
more  and  more  distinctly  visible.  Excava- 
tions, in  cases  of  optic  atrophy,  are  less 
characteristic,  though  seldom  likely  to  be 
confounded  with  true  glaucomatous  changes. 

2.  The  central  artery  and  vein  branch, 
at  various  depths  in  the  nerve,  into  two 
main  trunlcs,  which  pass  upwards  and  down- 
wards, afterwards  subdividing  somewhat, 
and  cm-ving  outwards  round  the  region  of 
the  macula.  The  arteries  are  somewhat 
narrower  and  for  the  most  part  straighter 
tlian  the  veins,  and  appear  with  the  oph- 
thalmoscope Ughter  in  colom*,  owing  to  tl)« 
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difference  in  the  colour  of  the  blood  and 
greater  thickness  of  their  walls.  This 
latter  cii'cumstance  gives  rise  also  to  a  re- 
flection seen  as  a  white  stripe  along  the 
arteries,  and  only  very  indistinctly  marked 
in  the  case  of  the  veins.  The  arrangement 
of  the  vessels  is  subject  to  physiological 
variation,  and  not  infrequently  there  is  to 
be  seen  a  more  or  less  distinct  pulsation  in 
one  or  more  of  the  venous  trunks  lying  in 
the  papilla.  Pathological  changes  are  met 
with  in  the  vessels,  with  respect  to  their 
position,  size,  configuration,  and  blood- 
current.  As  already  stated,  the  pressure 
which  leads  to  pathological  excavation  of 
the  papilla,  often  causes  a  displacement  of 
the  vessels,  pushing  them  more  or  less 
completely  to  the  itmer  side.  Both  arteries 
and  veins,  or  more  frequently  the  arteries 
alone,  may  be  much  diminished  in  size  in 
various  atrophic  processes,  as  in  retinitis 
pigmentosa  or  other  secondary  and  primary 
optic  atrophies,  sometimes  so  completely 
as  to  give  rise  to  the  appearance  of  mere 
threads.  In  neuritis  optica  the  vessels, 
more  especially  the  veins,  are  greatly 
swollen  and  tortuous,  their  perivascular 
spaces  sometimes  being  loaded,  and  appear- 
ing as  parallel  whitish  lines  on  either  side. 
Anera'ismal  dilatation,  as  weU  as  hemor- 
rhage aroimd  the  vessels,  is  also  met  with 
as  the  result  of  pathological  processes.  A 
not  very  uncommon  occvu-rence  is  a  rhyth- 
mic pulsation  in  either  the  venous  or 
arterial  trunks.  Venous  pulsation  is  not 
generally  pathological ;  but,  when  occur- 
ring over  a  large  extent  of  the  vessels,  is 
due,  most  frequently,  probably,  to  Graves's 
disease,  or  insufficiency  of  the  tricuspid 
valve.  Arterial  pulsation  is  usually  due  to 
increased  intraocular  tension,  and  is  there- 
fore a  frequent  symptom  in  glaucorna, 
where  it  it  almost  invariably  confined  to 
the  trunks  or  the  papilla  ;  a  more  extensive 
arterial  pulsation  is  sometimes  seen  in 
Graves's  disease,  and  along  with  aortic  re- 
g^gitation.  Three  conditions — emboHsm  of 
the  central  artery,  thrombosis  of  the  central 
vein,  and  haemorrhage  into  the  sheath  of 
the  optic  nerve,  produced  by  fracture 
through  the  foramen,  cause  a  varying  de- 
gree of  interruption  in  the  cm'rent  through 
the  retinal  arteries  and  veins,  which  may 
often  be  distinctly  recognised  with  the 
ophthalmoscope. 

3.  Immediately  surrounding  the  disc 
there  is  usually  seen  a  narrow  white  zone,  the 
so-called  scleral  ring,  the  portion  of  the  scle- 
rotic unmediately  surrounding  the  nerve 
being  seen,  owing  to  the  aperture  in  the 
choroid  being  larger  than  that  in  the  sclero- 


tic. Immediately  surrounding  the  scleral 
ring,  again,  may  be  seen  a  ring  of  choroidal 
pigment,  or,  much  more  commonly,  only  a 
crescentic,  or  it  may  be  one  or  more  cres- 
centic  portions  of  such  a  ring,  more  often 
on  the  temporal  side,  where  the  choroid 
seldom  lies  so  close  up  to  the  nerve  as 
elsewhere.  It  frequently  happens  that  the 
breadth  of  the  scleral  ring  in  this  position 
is  pretty  considerable,  owing  to  the  same 
cause,  and  this  occurs  as  a  physiological 
variation  independent  of  the  state  of  re- 
fraction ;  but,  when  more  than  about  one- 
third  of  the  papilla  in  breadth,  it  is  usually 
associated  with  some  change  or  atrophy 
of  the  corresponding  part  of  the  choroid, 
and  is  most  generally  found  in  myopia, 
constitiiting  the  change  which  has  received 
the  name  of  staphyloma  posticum,  the 
importance  of  which  has  been  greatly 
exaggerated.  In  high  degrees  of  myopia 
the  staphyloma  posticum  is  seen  to  extend 
right  round  the  nerve,  though  almost  al- 
ways most  extensive  at  the  temporal  side. 
In  glaucomatous  excavation  of  the  papiUa 
the  scleral  ring  disappears,  the  excavated 
nerve  being  surrounded  by  a  more  or  less 
broad  yeUow  ring,  due  to  some  degenerative 
change  in  the  choroid. 

In  health  the  retina  is  transparent,  so 
that  the  only  structures  which  are  visible 
in  it  are  the  vessels,  which  are  to  be  seen 
dividing  dichotomously  aU  over  except  at 
the  centre  or  region  of  the  macula  lutea, 
where  there  is  a  conspicuous  absence  of 
large  vessels,  the  region  being  mainly  sup- 
phed  by  fine  twigs  curving  outwards  from 
the  papilla  above  and  below  it.  These 
aU  converge  towards  the  macula,  without, 
however,  being  traceable  right  up  to  it. 
The  distinctness  with  which  the  deeper 
structures  of  the  choroid  is  to  be  made 
out  depends  upon  the  density  of  the 
pigment  in  the  hexagonal  cells,  histoge- 
neticaUy  belonging  to  the  retina,  but  more 
strongly  adherent  to  the  choroid.  When 
this  pigment  is  very  dense,  it  completely 
excludes  any  view  of  the  choroid ;  other- 
wise a  more  or  less  distinct  pictm-e  is  ob- 
tained of  the  vascular  system  of  that  mem- 
brane, according  as  its  own  cells  are  more  or 
less  filled  with  pigment.  With  little  pigment 
in  the  hexagonal  cells  and  much  in  the 
choroid,  only  the  larger  choroidal  vessels 
are  visible,  the  variously  shaped  interspaces 
between  which  are  darkly  pigmented.  With 
little  pigment  in  both  retina  and  choroid, 
the  whole  capillary  system  of  the  latter 
(choriocapUlaris)  is  also  recognisable.  There 
is,  therefore,  a  great  difference  possible  in 
this  respect  in  the  ophthalmoscopic  appear- 
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ance  of  the  fundus  in  different  individuals, 
the  two  extremes  being  met  with  in  the 
negro  and  albino. 

The  retina  is  subject  to  various  patho- 
logical changes,  either  as  a  whole  or  in 
its  vessels  and  pigment-cells,  the  altera- 
tions being  for  the  most  part  accompa- 
nied by  changes  in  the  choroid  and  nerve. 
A  loss  of  transparency  occurs  when- 
ever there  has  been  a  sudden  distm-bance 
in  the  retinal  cu-ciilation,  brought  about 
by  one  of  the  causes  already  mentioned, 
the  retina  assuming  an  opaque,  whitish 
appearance,  due  to  oedema.  This  change 
takes  place  over  a  gi-eater  or  less  extent  of 
the  membrane,  but  is  absent  in  the  macula, 
owing  to  the  retina  in  that  situation  being 
thinner,  so  that  the  normal  red  reflection 
is  preserved  there,  giving  the  appearance, 
on'  ophthalmoscopic  examination,  of  a 
bright  red  spot.  The  transparency  of  the 
retina  is  also  more  or  less  altered  by  in- 
flammation (retinitis),  when  it  at  the  same 
time  becomes  hypereemic,  and  in  some 
situations  distinctly  striated,  owing  to  swell- 
ing of  the  layer  of  nerve-fibres.  Detach- 
ment of  the  retina,  if  it  has  existed  for 
some  time,  causes  it  to  lose  its  transparency 
and  to  assume  a  greenish  or  bluish-white 
aspect.  "^Iien  recent,  detachment  of  the 
retina  is  not  always  very  easy  to  diagnose, 
owing  to  oedema  of  the  undetached  portion, 
the  frequent  cloudiness  of  the  vitreous,  and 
the  retention  of  its  transparency  by  the 
portion  detached.  When  the  pushing  for- 
ward of  a  detached  portion  is  at  all  con- 
siderable, it  can  generally  be  seen  to  lie 
out  of  focus,  requiring  a  different  glass 
behind  the  ophthalmoscope  fi'om  that  with 
which  other  parts  are  seen  distinctly,  to 
bring  it  prominently  into  view  ;  thus  the 
vessel  becomes  indistinct  at  the  edge  of  the 
detached  membrane,  and  can  again  be  seen 
distinctly  only  by  accurate  focussing ;  in 
this  way  it  is  possible  to  diagnose  the 
abnormal  position.  See  Vitreous,  Dis- 
eases of  the ;  Eetina,  Affections  of  the. 
Different  sized  htemorrhages  of  various 
shapes  are  to  be  seen  in  the  retina  in 
certain  affections  of  the  blood,  as  in  leuco- 
cythfemia  and  pernicious  ansemia,  or  owing 
to  inflammatory  and  degenerative  changes 
in  the  vessels.  The  small  extravasations 
are  mostly  flammiform,  but  larger  ones 
assume  all  sorts  of  in-egular  shapes. 

From  what  has  already  been  said,  it  will 
be  readUy  tmderstood  that  choroidal  affec- 
tions often  do  not  produce  changes  recog- 
nisable with  the  ophthalmoscope,  tmless 
they  have,  either  from  the  first  or  subse- 
quently, been  of  such  a  nature  as  to  involve 


the  retinal  pigment ;  thus,  we  may  have  an 
acute  choroiditis  existing,  with  little  other 
ophthalmoscopic  change  than  the  opacity 
of  the  vitreous  caused  by  part  of  the  exu- 
dation having  found  its  way  into  the 
vitreous  chamber.  As  soon,  however,  as 
the  hexagonal  cells  are  invaded,  the  masses 
of  exudation  and  degenerative  changes 
which  exist  at  the  sites  of  inflammation 
come  into  view,  giving  rise  to  very  dif- 
ferent appearances.  The  exudations  into 
the  choroid  may  take  place  in  large  diffuse 
patches,  producing  the  appearance  of  yel- 
lowish or  white  plaques,  bordered  in  places, 
and  here  and  there  covered  by  masses  of 
displaced  and  proliferated  pigment,  or  they 
may  occur  in  disseminated  small  patches 
of  various  shapes,  and  at  different  parts  of 
the  fundus.  Often  such  changes  first  make 
their  appearance  at  the  equator,  for  which 
reason,  as  already  observed,  it  is  important 
to  make  careful  examination  of  the  peri- 
pheral portions  of  the  fimdus.  Cases  in 
which  the  retinal  pigment  is  scarce,  whilst 
the  cells  in  the  choroid  are  densely  pig- 
mented, give  rise  to  such  a  curious  mot- 
tled appearance  that  one  is  apt  to  consider 
the  condition  pathological.  This  is,  how- 
ever, only  justifiable  when  different  portions 
of  the  fundus  present  widely  different  ap- 
pearances in  this  respect,  or  when,  though 
little  or  no  view  of  the  choroid  is  obtained 
in  some  situations,  it  is  distinctly  visible 
in  one  or  more  localities ;  we  may  then 
assume  that  there  has  been  some  pro- 
cess leading  to  change  or  atrophy  in  the 
hexagonal  cells,  an  assumption  which  can 
often  be  verified  by  proper  subjective  tests. 

Choroidal  changes  are  often  limited  to 
the  region  of  the  macula,  especially  in  old 
people,  so  that  an  examination  of  that 
region  should  always  be  made  when  an 
amblyopic  defect  is  unaccounted  for  by  ap- 
pearances elsewhere.  It  is  often  very  dif- 
ficult to  get  a  distinct  view  of  the  centre  of 
the  retina,  owing  to  the  fact  that  the  concen- 
tration of  light  on  the  macula  causes  great 
contraction  of  the  pupil,  besides  which,  the 
reflection  from  the  cornea  frequently  adds 
to  the  difficulty.  It  is,  therefore,  necessary 
to  use  some  mydriatic,  the  most  conve- 
nient for  such  purposes  being  homatropine. 
In  the  form  of  retinal  sclerosis  or  inflam- 
mation which  has  received  the  name  of 
retinitis  pigmentosa,  there  are  generally  to 
be  seen,  besides  atrophic  changes  in  the 
nerve  and  vessels,  a  number  of  bone-cor- 
puscle-shaped pigmentary  spots,  which  may 
easily  bo  made  out  to  lie  well  into  the 
retina.  Their  appearance  is  very  charac- 
teristic, and  is  most  frequently  met  with 
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in  a  ring-shaped  distribution  between  the 
centre  and  equator. 

With  the  exception  of  the  scleral  ring,  to 
which  reference  has  been  made  above,  no 
portion  of  the  sclerotic  is  visible  with  the 
ophthalmoscope  in  a  healthy  eye.  A  beauti- 
ful ophthalmoscopic  appearance  is  given  by 
a  somewhat  rare  congenital  defect,  which 
consists  in  the  partial  absence  of  the  choroid. 
In  this  condition  of  coloboma  of  the  choroid 
the  sclerotic  is  brought  into  view  lying  as 
a  bright  white  membrane  below  the  trans- 
parent retina,  the  vessels  of  which  may 
be  seen  crossing  it  at  various  places.  A 
defect  of  the  choroid  allowing  the  sclerotic 
to  come  into  view  is  also  met  with  as  the 
result  of  accident — rupture  of  the  choroid. 
The  ophthalmoscopic  appearances  of  this 
accident  are  at  first  frequently  so  veiled 
by  the  hssmorrhage  accompanying  it,  and 
which  destroys  for  the  time  being  the  tran- 
sparency of  the  vitreous  humour,  that  it  is 
generally  not  until  some  time  that  a  dis- 
tinct view  is  obtained.  The  rupture  gene- 
rally takes  place  at  the  back  of  the  cho- 
roid, in  the  vicinity  of  the  nerve  and 
macula.  G.  A.  Beeey. 

OPISTHOTONOS.   See  Tetanus. 

OPTIC  NERVE,  Diseases  and  Injuries 
of  the. — Congenital  Abnoemalities. — A. 
Not  infrequently  there  is  a  very  deUcate 
veil  of  connective  tissue  over  the  central 
blood-vessels  at  their  exit,  and  for  a  short 
distance  beyond.  Sometimes  this  condition 
is  much  exaggerated,  rendering  the  disc 
decidedly  pale,  and  obscm-ing  the  vessels. 

B.  Imperfect  closure  of  the  embryonic 
fissure  in  the  optic  cup  and  adjacent  part 
of  the  pedicle  leads  to  coloboma  of  the  iris, 
choroid,  or  optic  nerve-sheath,  according  to 
the  part  involved.  The  latter — coloboma  of 
the  sheath  of  the  optic  nerve — is  compara- 
tively rare.  The  main  branches  of  the 
central  vessels  are  seen  to  emerge  near  the 
upper  edge  of  the  disc-area,  while  the  lower 
part,  corresponding  to  the  cleft  in  the  sheath, 
is  very  pale  and  deeply  excavated,  with  fine 
vessels  curving  round  its  margins.  The 
appearances  vary  considerably  in  difi'erent 
cases,  and  the  condition  is  frequently  ac- 
companied by  coloboma  of  the  neighbouring 
part  of  the  choroid  below. 

Diseases. — The  optic  nerve,  with  its 
retinal  expansion,  is  a  direct  prolongation 
of  the  brain,  and  it  wiU  be  well  to  bear  in 
mind  this  relationship  as  serving,  in  some 
measure,  to  explain  their  peculiar  liability 
to  suffer  in  intracranial  disorders.  For  the 
ophthalmoscopic  appearances  of  the  normal 


optic  disc  and  its  variations,  see  Ophthal- 
moscopy. 

PatJwlogy. — This  nerve  is  peculiarly 
prone  to  suffer  in  affections  of  the  central 
nervous  system,  in  some  forms  of  chronic 
poisoning,  and  in  certain  general  disorders. 
Inflammation  of  an  acute  or  chronic  cha- 
racter may  attack  it  at  any  point  in  its 
course,  may  affect  its  whole  thickness  or 
only  a  part  of  it,  and  may  or  may  not 
lead  to  permanent  atrophy,  total  or  partial. 
Again,  without  recognised  inflammation,  the 
nerve  may  imdergo  degenerative  changes 
resulting  in  a  simple  atrophy.  Occasionally, 
the  occmTence  of  an  inflammation  or  sunple 
atrophy  of  the  nerve  is  intelligible  enough, 
as,  e.g.,  an  optic  neuritis  in  association  with 
orbital  cellulitis,  or  a  simple  atrophy  sub- 
sequent to  rupture  of  the  nerve-trunk. 
Generally,  however,  the  pathological  pro- 
cess is  most  difficult  to  trace,  and  our 
knowledge  must  stOl  rest  largely  on  hypo- 
thesis. It  is  impossible,  in  the  space  at 
our  disposal,  to  enter  into  discussions  as 
to  the  relation  between  optic  neuritis  and 
intracranial  disease,  &c. ;  but  the  following 
facts  should  be  remembered  in  connection 
vsdth  the  exceptional  vulnerability  of  this 
nerve. 

1.  From  its  development  and  structure 
the  optic  nerve  is  to  be  regarded  as  a  direct 
prolongation  of  the  central  nervous  system, 
and  is  therefore  to  be  distinguished  from 
ordinary  cerebro-spinal  nerves. 

2.  Their  position  and  long  course  along 
the  base  of  the  brain  render  the  nerves, 
commissure,  and  tracts  liable  to  be  affected 
in  inflammation  of  the  membranes  in  this 
locality  and  in  cases  of  intraventricular 
pressure. 

3.  The  sheaths  of  the  nerve  are  derived 
from  the  membranes  of  the  brain,  the  outer 
having  also  a  connection  with  the  perios- 
teum lining  the  orbital  canal.  These  sheaths 
are  in  close  relation  with  one  another  by 
means  of  numerous  connective-tissue  pro- 
cesses throughout  their  com-se,  and  the  in- 
nermost sheath  enters  intimately  into  the 
structm-e  of  the  optic  nerve,  besides  sending 
a  special,  large  process  to  accompany  the 
central  blood-vessels,  and  run  in  the  axis 
of  the  nerve.  Ultimately,  the  sheaths  join 
the  coats  of  the  eyeball  at  the  optic  nerve- 
entrance,  where  they  are  associated  with 
the  fibrous  processes  forming  the  lamina 
cribrosa.  We  thus  have  the  possibihty  of 
a  direct  transmission  of  an  inflammation,  of 
the  meninges  or  of  the  orbital  periosteum, 
along  the  sheaths  to  the  fibrous  framework 
of  the  nerve  itself;  which  latter  may  be 
attacked  at  the  lamina  cribrosa,  at  the  en- 
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trance  of  the  blood-vessels,  at  the  optic 
foramen,  or  along  its  coiu'se  in  the  orbit. 

4.  The  inter-vaginal  spaces  of  the  nerve 
are  in  connection  more  or  less  intimate — 
(a)  With  the  meningeal  cavities  of  the 
brain ;  (b)  with  one  another ;  (c)  with  the 
lymphatic  spaces  around  the  nerve-fibre 
bimdles ;  {d)  with  the  lymph- channels  of 
the  surrounding  orbital  tissue.  The  fluid 
ch'culating  in  the  lymphatic  system  of  the 

-  nerve  may  therefore  contain  inflammatory 
material,  primarily  derived  from  within 
the  cranium,  or  possibly  from  the  orbital 
tissue,  and  thus  an  inflammation  may  be 
communicated  to  the  nerve  framework. 
Again,  serous  fluid  or  blood  effused  in  the 
meningeal  cavities  may  find  its  way  into 
the  sheath-spaces,  and  injure  the  nerve  by 
direct  pressm'e. 

5.  The  absence  of  a  primitive  sheath 
possibly  renders  the  nerve-fibres  more  vul- 
nerable in  the  post-bulbar  portions,  while, 
in  the  intra-ocular  portion  of  the  nerve,  the 
naked  axis-cylinders  are  directly  exposed  to 
the  action  of  the  lymph. 

6.  The  narrowness  of  the  optic  foramen 
is  hable  to  cause  farther  constriction  in  an 
aheady  existent  cedema,  while,  in  like  man- 
ner, the  disposition  of  the  lamina  cribrosa 
tends  to  promote  a  similar  effect  by  its 
pressure  on  the  blood-vessels  and  lympha- 
tics. Finally,  it  must  be  borne  in  mind 
that  we  can  detect  inflammatory  and  atro- 
phic changes  in  this  nerve,  which  might 
readily  escape  notice  in  other  cranial 
nev\es. 

1.  iNFLASniATION  OF  THE  OpTIC  NeRVE. 

Pathology. — The  optic  disc  or  papUla,  or 
intraocular  end  of  the  nerve,  is  the  part 
commonly  affected ;  and  then  the  inflam- 
mation generally  stops  abruptly  at  the 
lamina  cribrosa,  but  may  exceptionally  ex- 
tend a  short  way  beyond  this  structure  as 
an  '  ascending  neuritis.'  In  other  cases,  an 
inflammation,  beginning  in  the  nerve- 
trunk,  may  travel  downwards  and  involve 
the  papilla  secondarily,  constituting  what 
is  called  a  '  descending  neuritis.'  '  Papil- 
litis '  is  a  useful  term  for  the  condition  in 
which  the  papilla  is  involved,  the  expres- 
sion '  optic  neuritis '  being  retained  as  the 
generic  term  for  inflammation  of  any  part 
of  the  nerve.  "When  the  inflammation 
attacks  the  nerve-trunk  behind  the  eyeball, 
we  speak  of  it  as  a  '  post-bulbar  neuritis.' 
In  many  such  cases  no  papiUitis  is  ever 
manifest.  All  forms  of  neuritis  are  pro- 
:  bably  interstitial  in  nature,  yet  the  'early 
stage  of  a  severe  papiUitis  is  unaccom- 
panied by  affection  of  the  connective-tissue, 
the  changes  merely  consisting  of  venous 


hyperfemia,  oedematous  infiltration,  and 
hypertrophy  of  the  axis-cylinders.  If  the 
iniiammatory  process  stop  short  at  this 
stage,  and  recovery  take  place,  we  may 
ultimately  get  a  healthy  disc  and  retention 
of  normal  vision. 

In  an  interstitial  inflammation  we  have, 
at  first,  cellular  infiltration  and  sweUing 
of  the  vascular  connective-tissue  frame- 
work, and,  subsequently,  hypertrophy  of 
this  structure;  so  that  the  nerve- fibre 
bundles  become  reduced  in  size  from 
pressure,  and  either  finally  disappear  or 
undergo  grey  degeneration  (post-papiUitic 
atrophy).  In  the  later  stage  of  a  papil- 
litis, the  walls  of  the  blood-vessels  are 
thickened,  the  adventitia  being  increased, 
and  the  middle  coat  of  the  arteries  often 
considerably  sclerosed.  The  surrounding 
retina  is  frequently  affected  for  some  dis- 
tance, changes  of  a  similar  nature  to  those 
in  the  papilla  occm-ring  in  the  nerve-fibre 
layer  (papillo-retinitis).  As  previously  ob- 
served, optic  neuritis  does  not  necessarily 
affect  the  nerve  in  its  entire  thickness.  In 
some  cases  the  periphery  is  mainly  in- 
volved, and  we  have  the  condition  known 
as  'perineuritis.'  In  other  cases,  the  in- 
flammation is  limited  to  the  central  part 
of  the  nerve  affecting  the  fibres  going  to 
the  fovea  centraHs  and  neighboiu-hood,  as 
in  the  variety  called  '  axial  neuritis.'  As  a 
rule  both  nerves  are  affected,  and  similarly, 
though  not  necessarily  to  the  same  degree, 
nor  at  the  same  time.  Unilateral  optic 
nem-itis  is  generally  dependent  on  a  local 
cause,  such  as  orbital  cellulitis ;  but  it  may 
also  occur  in  association  with  intracranial 
tumour,  &c. 

Ophthalmoscopic  Appearances.  —  We 
must  be  extremely  cautious  in  diagnosing 
positively  the  shghter  departures  from  the 
normal  vascularity  of  the  papilla,  since  its 
colour  varies  considerably  in  health  in 
different  individuals,  and  it  is  also  sub- 
ject to  temporary  hypersemia  from  vaso- 
motor influences.  It  is  always  desirable 
to  employ  the  direct  method  of  ophthalmo- 
scopic examination  {see  Ophthalmoscopy)  ; 
but  especially  so  when  the  apparent  changes 
are  insignificant ;  and  we  must  invariably 
'examine  both  eyes.  The  condition  called 
'  active  hjrperEemia '  is  recognised  by  a 
slightly  increased,  general  vascularity  of  the 
papilla,  its  tint  being  of  a  more  pronounced 
red  than  is  noi-mal,  but  the  relative  size 
of  arteries  and  veins  remaining  unaltered. 
The  edge  of  the  disc  may  be  less  sharp 
than  usual ;  but  it  is  not  obscm-ed,  and 
there  is  no  swelling.  We  find  it  as  a  re- 
sult of  prolonged  exertion  of  the  eyes  by 
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artificial  light,  also  in  miisciJar  or  accom- 
modative asthenopia,  and  from  the  irrita- 
tion of  foreign  bodies,  &c.  In  'passive 
congestion  '  of  the  papilla  we  not  only  have 
increased  redness,  but  also  dilatation  of 
the  veins,  the  arteries  being  of  normal  size 
or  shghtly  diminished.  Between  a  simple 
congestion,  with  the  characters  just  men- 
tioned, and  a  fully-developed  papillitis  or 
'  choked  disc  '  there  are  many  gradations, 
marked  by  more  or  less  swelling,  blurring 
of  the  edges,  and  obscm-ation  of  the  larger 
vessels.  These  gradations  may  simply  be 
stages  in  the  development  of  a  high  degree 
of  papillitis,  or  any  one  of  them  may  be 
the  final  condition  where  the  affection  of 
the  pajjilla  is  of  less  severity. 

In  advanced  papillitis  the  appearances 
are  the  following : — The  edge  of  the  disc  is 
obscured  and,  while  its  general  vascularity 
is  greatly  increased,  there  is  a  loss  of  trans- 
lucency,  with  a  greyish  haze  dulling  the 
usual  bright  reflex.  The  whole  papilla  is 
distinctly  swollen  above  the  level  of  the 
adjoining  retma,  and  the  physiological  cup 
is  obliterated.  Numerous  straight  vessels 
radiate  from  it  on  every  side,  com'sing  over 
its  obscured  edge.  The  larger  vessels,  espe- 
cially the  arteries,  are  frequently  hidden 
at  their  origin  on  the  papilla,  and  again  in 
their  com-se  over  it  or  just  outside  it.  Fre- 
quently, small  haemorrhages  occm-  either 
on  or  in  the  vicinity  of  the  disc.  Smooth, 
opaque,  white  spots  occur  on  the  disc  or 
on  the  sm-face  of  the  adjoining  retina,  con- 
cealing completely  what  they  cover.  The 
veins  are  enlarged,  dark  and  tortuous,  and 
the  normal  light-streak  is  absent.  The 
arteries  are  usually  somewhat  narrowed. 
The  retina,  especially  near  the  disc,  is  fre- 
quently cloudy  over  smaller  or  larger 
areas.  The  swelling  of  the  papilla  and 
the  ohscm-ation  of  its  margin  are  to  be 
explained  by  the  action  of  several  distinct 
factors — viz.  vascular  congestion,  csdema, 
changes  in  tlie  connective-tissue  (swelling 
and  prohferation  of  nuclei),  escape  of  leu- 
cocytes, and  degenerative  changes  in  the 
nerve-fibres,  accompanied  by  swelling  and 
ii-regular  enlargements.  The  striation  near 
the  margin  of  the  disc  is  due  to  the  pre- 
sence of  dilated  vessels,  running  between 
the  swollen  nerve-fibres.  The  increased 
vascularity  is  at  first  inflammatory,  but, 
later,  it  is  partly  owing  to  secondary  inter- 
ference with  venous  retiu-n ;  this  latter  is 
also  the  cause  of  the  enlargement  and  tor- 
tuosity of  the  veins,  and  of  the  occurrence  of 
the  hoemorrhages.  The  opaque  white  spots 
are  due  to  fatty  degeneration  of  the  nerve- 
fibres,  and  to  aggregations  of  leucocytes. 


As  the  papillitis  diminishes,  we  find 
the  redness  of  the  papilla  disappearing, 
while  the  sweUing  becomes  reduced  both 
in  height  and  extent.  The  veins  may,  for 
a  time,  be  more  distended  than  before,  but 
generally  all  the  vessels  are  ultimately 
much  nai-rowed.  The  edge  of  the  disc 
agaiu  becomes  distinct,  the  outer  margin 
coming  first  into  view.  Ai-ound  it  there  is 
frequently  a  pale  zone,  the  result  of  changes 
in  the  retinal  pigment.  The  disc  itself  is 
opaque  and  wooUy-looking  at  first,  but  it 
gradually  becomes  smoother;  its  sm-face 
is  occupied  by  newly-formed  fibrous  tissue 
which  conceals  the  lamina  cribrosa.  In 
the  stage  of  atrophy,  the  disc  is  usually  of 
a  briUiantly  white  colom*,  and  the  larger 
vessels  are  frequently  bordered  by  opaque 
white  lines.  In  cases  of  post-bulbar  neuri- 
tis, the  resulting  atrophy  is  fi-equently  the 
first  ophthalmoscopic  sign  of  the  disease, 
but  occasionally  we  have  simple  passive 
congestion  or  even  considerable  papillitis 
preceding  the  atrophic  condition. 

Syviptoms. — Not  only  do  we  usually 
have  no  ocular  pain  or  photophobia,  but 
there  may  not  even  be  any  complaint  of 
loss  of  vision.  Indications  of  intracranial 
disease  often  lead  us  to  examine  the  eyes, 
and  thus  to  discover  well-developed  oph- 
thalmoscopic signs  of  neuritis,  in  cases 
where  there  have  been  no  local  symptoms. 
Vision  may  remain  perfectly  good  for  some 
time ;  indeed,  in  exceptional  cases,  papil- 
litis may  occur  and  disappear  again  vsdth- 
out  its  ever  being  impau-ed.  Usually,  how- 
ever, loss  of  sight  is  a  prominent  symptom. 
It  sometimes  occurs  rapidly,  but  never 
suddenly,  and  one  eye  is  generally  attacked 
a  httle  before  the  other.  If  amblyopia 
occur  quickly  in  an  early  stage  of  the 
papillitis,  it  is  usually  not  due  to  the  in- 
flammation, but  to  pressm-e  of  a  tiunom"  or 
distended  thu-d  ventricle  on  the  chiasma  or 
optic  nerve.  The  form  of  the  amblyopia 
varies  according  to  the  kind  of  the  nem'itis. 
In  that  due  to  an  ordinary  papUHtis  we 
have  a  gradual  faUm-e  of  central  vision, 
with  progressive  diminution  of  the  visual 
field  from  the  periphery.  The  contraction 
usually  begins  on  the  nasal  side,  extends 
gradually  all  round,  and,  after  the  fixation 
point  has  been  invaded,  we  may  still  have 
a  small  eccentric  outer  field.  The  colour 
^'^sion  in  such  a  case  may  be  lost  out  of 
proportion  to  the  amblyopia,  but  the  kind 
of  failure  is  very  irregular.  In  many  cases 
of  post-bulbar  neuritis — in  the  axial  form 
for  example — we  have  the  amblyopia  first 
appearing  as  an  impairment  of  central 
vision,  while  the  periphery  of  the  field  re« 
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mains  perfect.  The  loss  of  colour  vision  is 
here  chai-acteristic ;  the  power  of  dis- 
liugiiishing  red  and  gi-een  in  a  small  central 
:uea  being  often  lost  in  the  very  beginning 
of  the  affection.  In  some  of  the  post- 
inilbar  cases  there  is  deep-seated  pain  in 
the  orbit,  excited  or  aggravated  by  pressing 
the  eyeball  backwards. 

Causes. — Intracranial  disease  is  by  far 
the  most  common  cause  of  papillitis.  All 
•  tmours  of  the  encephalon,  irrespective  of 
leir  natiu"e,  position,  or  size,  are  apt  to 
produce  it ;  but  it  is  relatively  rarer  in 
tumours  affecting  the  cortical  motor  area 
and  the  medulla,  and  most  frequent  in  those 
of  the  cerebellum  and  base.  We  also  find 
I  it  in  association  with  meningitis  (especially 
•  traumatic  and  tubercular  basilar),  with  cere- 
i '  bral  abscess,  and  sometimes  with  chronic 
cerebritis  without  gross  lesion.  Injuries  to 
the  head  may  cause  optic  nem-itis  either 
through  meningitis,  effusion  of  blood  (within 
the  skull  or  within  the  nerve-sheath),  hernia 
cerebri,  or  possibly  through  a  laceration  of 
the  brain.  It  occasionally  accompanies 
internal  hydrocephalus,  or  anemism  of  the 
internal  carotid  artery  within  the  skull.  In 
many  orbital  affections  we  are  liable  to 
get  optic  neiiritis  :  (a)  in  orbital  tmnours, 
especially  when  situated  in  the  immediate 
vicinity  of  the  nerve ;  (6)  in  intraorbital 
inflammation,  such  as  periostitis  and  caries 
of  the  walls,  orbital  cellulitis  and  erysipelas, 
whether  traimiatic  or  idiopathic ;  (c)  in 
congenital  malformation  and  hyperostosis 
of  the  skull,  from  narrowing  of  the  optic 
foramina.  In  (a)  there  is  usually  protrusion 
of  the  eyeball ;  in  (6)  the  papillitis  is  seldom 
of  high  degi-ee ;  in  both  (a)  and  (&)  the  neu- 
ritis is  nearly  always  one-sided.  Papillitis 
has  also  been  observed  in  association  with 
acute  myelitis,  and  in  cases  of  injury  to  and 
caries  of  the  spine  in  the  cervical  region. 

Occasionally,  we  get  papillitis  occur- 
ring alone  in  cases  of  Bright's  disease,  but 
usually  we  have  here  a  peculiar  form  of 
retinitis  in  combination  with  it.  In  chlo- 
rosis, and  in  progressive  pernicious  anaemia, 
we  may  meet  with  papillitis  or  papillo- 
retinitis, and  also,  more  rarely,  in  leucocy- 
thffimia.  In  the  ansemia  following  repeated 
large  losses  of  blood,  for  example  in  hasma- 
temesis,  papillitis  has  been  described,  but 
more  commonly  we  get  post-bulbar  neuritis 
m  such  a  condition.  In  these  latter  cases, 
the  neuritis  has  been  ascribed  to  the 
hydremia,  which  according  to  Cohnheim 
may  in  itself  excite  inflammation  in  the 
vascular  walls.  PapUlitis  occasionally 
occurs  in  association  with  menstrual  dis- 
turbances, such  as  sudden  suppression  or 


habitual  irregularities,  and  at  the  climacteric 
period.  Acquu'ed  syphiUs  may  be  the  cause 
of  optic  nem-itis,  either  through  meningitis 
or  a  gummatous  growth,  the  latter  being 
situated  either  within  the  skull,  at  the  optic 
foramen,  or  on  the  nerve-trunk ;  the  neu- 
ritis is  mainly  post-bulbar,  and  generally 
one-sided  when  the  gumma  is  in  one  of  the 
last  two  situations.  A  temporary  '  hyper- 
emia '  of  the  papOla  has  also  been  described 
as  occurring  in  a  considerable  percentage 
of  cases  of  syphilis  during  the  secondary 
stage,  attributed  to  a  '  cerebral  irritation  or 
hypersemia.' 

In  diabetes  mellitus  we  get  an  axial 
neuritis,  and,  from  the  similarity  of  the 
symptoms  in  chronic  poisoning  by  lead, 
alcohol,  tobacco,  and  bisulphide  of  carbon, 
a  similar  affection  of  the  optic  nerve  pro- 
bably also  exists  in  these  latter  affections. 
In  the  more  acute  cases  of  poisoning  by 
these  agents,  sHght  papillitis  or  simple 
congestion  of  the  papiQa  may  be  observed. 
PapiUitis  or  post-bulbar  neuritis  sometimes 
occm's  in  patients  suffering  from  acute  ex- 
anthematous  diseases  (typhus  fever,  scarla- 
tina, variola)  and  from  malarial  fevers. 
An  acute  post-bulbar  neuritis  or  papilHtis 
without  definite  known  cause  is  occasionally 
met  with.  A  certain  number  of  such  cases 
has  been  ascribed  to  a  rheumatic  perios- 
titis at  the  optic  foramen  or  to  rhemnatic 
inflammation  of  the  nerve-sheath,  in  as  far 
as  there  is  a  history  of  the  arthritic  diathesis, 
and  often  of  a  chill  preceding  the  ocular 
symptoms.  Other  obscure  cases  seem  due 
to  an  hereditary  predisposition,  and  occur 
usually  about  the  age  of  twenty,  and  almost 
exclusively  in  males.  Optic  nem'itis  is 
sometimes  merely  caused  by  an  extension 
of  an  inflammation  from  a  neighbour- 
ing tissue  in  the  eyeball,  and  it  has  also 
been  observed  in  an  early  stage  of  sympa- 
thetic inflammation,  before  the  occm'rence 
of  iritis. 

The  prognosis  in  all  cases  of  optic 
neuritis  must  be  guarded,  in  reference  to  the 
final  condition  of  the  vision.  The  ophthal- 
moscopic appearances  presented  are  of  less 
service  to  us,  in  this  respect,  than  a  know- 
ledge of  the  cause  of  the  disease.  We  may 
have  a  papillitis  with  good  vision  leading 
ultimately  to  complete  atrophy  and  bhud- 
ness  ;  while  again,  we  may  have  a  papillitis 
with  the  barest  perception  of  light  (as  in 
occasional  post-bulbar  cases),  followed  by 
almost  perfect  recovery  of  sight.  The  prog- 
nosis is  relatively  more  favourable  where 
the  cause  is  removable  or  amenable  to 
remedies ;  thus,  cases  dependent  on  syphilis, 
menstrual  distm'bances,  or  unoemia  may 
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recover  without  serious  permanent  changes 
under  early  suitable  treatment.  Similarly, 
an  axial  nem-itis  from  chronic  poisoning  by 
tobacco,  alcohol,  &c.,  is  speedily  checked  by 
removal  of  the  cause  ;  but  the  impairment 
of  vision  may  remain,  if  atrophy  of  the 
affected  fibres  has  already  taken  place. 

Treatment. — The  cause  of  the  nemitis 
must  if  possible  be  removed,  or  attacked  by 
the  remedies  most  likely  to  prove  service- 
able. Where  not  contra-indicated  or  mani- 
festly useless,  mercury  and  iodide  of  potas- 
sium shovdd  be  employed  as  a  matter  of 
routine,  the  latter  being  given  in  fuU  doses. 
Best  in  its  widest  acceptation  is  to  be  in- 
sisted upon.  The  direct  treatment  of  the 
neuritis  itself  is  unsatisfactory.  Dry  or 
wet  cupping  by  means  of  Hem-teloup's 
artificial  leech  to  the  temple,  and  bhsters  to 
this  region  or  behind  the  ear  may  be  tried. 
The  application  of  ice  to  the  forehead  has 
also  been  recommended. 

2.  Atrophy  of  the  Optic  Nerve. — 
Pathology. — "Whether  the  atrophy  be  the 
result  of  changes  within  the  eyeball  or  be- 
hind it,  the  nerve  is  invariably  affected 
tdtimately  in  its  entire  length.  The  nervous 
elements  of  the  trunk  are  involved  in  aU 
true  cases,  and  there  is  a  corresponding 
loss  of  function.  The  histological  condi- 
tion of  the  atrophied  nerve  varies  somewhat, 
according  to  the  nature  of  the  pathological 
process  producing  it,  and  different  appear-, 
ances  may  be  presented  in  sections  through 
different  parts  of  the  same  nerve-trunk. 
Thus,  in  atrophy  the  result  of  a  neuritis  we 
find  the  usual  post-inflammatory  changes 
at  the  seat  of  the  inflammation,  while  the 
rest  of  the  nerve  may  present  the  appear- 
ances found  after  a  simple  or  non-inflamma- 
tory atrophic  process.  As  previoiTsly  men- 
tioned, neuritis  leads  to  hjrpertrophy  of  the 
interstitial  connective  tissue;  the  conse- 
quent contraction  of  the  meshes  in  which 
the  nerve-fibre  bundles  lie  subjects  the 
latter  to  pressure,  interfering  at  first  with 
their  function,  and  ultimately  vsdth  their 
vitality.  The  nerve-fibres  involved  finally 
either  break  down  and  are  removed,  or  they 
undergo  grey  degeneration ;  in  the  former 
case,  the  diameter  of  the  nerve  is  much  re- 
duced from  contraction  of  the  fibrous  tissue. 

In  the  case  of  a  neuritis  at  or  near  the 
intraocular  end  of  the  nerve,  the  walls  of 
the  central  blood-vessels  are  thickened,  and 
their  lumen  is  diminished — partly  in  con- 
sequence of  this  change  in  their  walls,  but 
mainly  from  the  pressure  exerted  by  the 
hypertrophied  connective-tissue.  In  simple 
atrophy  there  is  seldom  much  increase  of 
connective-tissue.     The  nerve-fibres  lose 


their  white  medullary  sheath  by  a  process 
of  granular  fatty  degeneration,  while  the 
axis-cylinders  are  usually  retained,  but  con- 
verted into  fine  indistinct  fibrils.  There  is, 
consequently,  little  change  in  the  size  of 
the  nerve,  which  presents  the  appearance  of 
a  translucent,  grey,  gelatinous-looking  cord. 
This  '  grey  degeneration,'  as  it  is  called,  is 
the  most  common  form  of  simple  atrophy. 
According  to  some  authorities,  this  degene- 
ration is  really  dependent  upon  a  '  medul- 
lary neuritis.'  It  may  be  diffuse,  affecting 
the  whole  nerve  imiformly ;  or  insular,  and 
varying  much  in  extent  in  different  sections. 
Occasionally,  however,  we  find  considerable 
thickening  of  the  connective-tissue  frame- 
work due  to  a  sclerosis,  which,  though  not 
clearly  traceable  to  an  inflammation,  is 
probably  the  result  of  a  very  chronic  form 
of  neuritis.  In  other  cases  of  simple  atrophy, 
the  smaller  blood-vessels  of  the  nerve-trunk 
are  found  immediately  surrounded  by 
masses  of  a  peculiar,  gelatinous-looking 
material,  between  -which  he  the  degenerated 
nerve-fibres.  There  is  httle  increase  in  the 
connective-tissue  in  this  form,  but  the 
normal  arrangement  of  the  trabeculae  is 
destroyed.  In  the  great  majority  of  cases 
both  nerves  are  affected,  though  one  may 
be  considerably  in  advance  of  the  other. 
Unilateral  optic  atrophy  is  to  be  explained 
by  the  one-sided  nature  of  the  preceding 
inflammation  or  other  local  cause. 

Causes. — ^AU  cases  of  atrophy  of  the 
optic  disc  may  be  divided  broadly  into  two 
great  classes — (a)  inflammatory  and  (i) 
non-inflammatory  or  simple.  {a)  Those 
due  to  inflammation  are  traceable  either  to 
a  papillitis,  a  post-bulbar  neuritis,  or  to  an 
inflammation  of  the  choroid  or  retina.  (6) 
Simple  atrophy  may  be  primary  or  secon- 
dary. The  primary  form  is  usually  the 
result  of  a  grey  degeneration,  commences 
independently  of  any  local  cause,  and  is 
characterised  by  the  occmTence  of  visible 
atrophic  changes  consentaneously  with 
gradual  failure  of  vision.  In  the  secondary 
form,  the  loss  of  vision  precedes  the  atrophy. 
Primary  atrophy  not  infi-equently  occurs 
in  association  with  disease  of  the  central 
nervous  system,  especially  with  locomotor 
ataxy,  but  occasionally  also  with  cerebral 
atrophy,  mania,  general  jDaralysis  of  the 
insane,  congenital  idiocy,  disseminated 
sclerosis,  and  lateral  sclerosis  of  the  cord. 
"When  found  imcomplicated  with  other 
nerve-lesion,  the  remote  causes  assigned 
are  the  same  as  those  which  are  given 
for  the  occm-rence  of  grey  degeneration  in 
the  central  nervous  system ;  and  it  would 
therefore  seem  probable  that,  due  to  the 
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action  of  certain  causes,  grey  degeneration 
may  occiu:  independently  in  the  brain, 
spinal  cord,  or  optic  nerves,  and  may  be 
confined  to  one  or  other  of  these  situations. 
Accordingly,  we  find  male  adults  of  the 
neui-opathic  disposition,  from  thirty  to  fifty, 
predisposed  to  this  form  of  atrophy.  The 
more  immediate  caiises  mentioned  are 
severe  bodily  fatigue  and  hardships,  es- 
pecially exposure  to  cold  and  insufficient 
nourishment,  grief  and  anxiety,  mental 
excitement  and  exhausting  brain-work, 
irregular  habits  of  life,  sexual  excess,  &c. 
Frequently  no  cause  can  be  assigned. 

The  secondary  form  of  simple  atrophy 
includes  all  those  cases  where  an  interrup- 
tion of  conductivity  in  one  part  of  the  nerve 
leads  to  subsequent  atrophic  changes  in  the 
remainder,  as  in  cases  of  injury  where  the 
nerve  is  cut  across  or  torn  through.  Secon- 
dary atrophy  may  also  arise  from  inter- 
rupted blood-supply  (as  fi:om  embolism), 
and  from  mechanical  pressure  (as  from 
tumour,  inflammatory  exudation,  bone- 
spicules,  foreign  bodies,  &c.).  Strictly 
speaking,  the  changes  in  many  of  the  in- 
flammatory cases  are  also  of  this  nature ;  a 
localised  neiuritis  leading  to  secondary 
atrophy  in  the  rest  of  the  nerve-tnmli. 
Syphilis  is  a  productive  caiise  of  optic 
atrophy  and  may  induce  any  of  the  inflam- 
matory forms  above  mentioned,  or  may 
lead  to  a  secondary  atrophy  (as  from  the 
pressure  of  a  gummatous  exudation  at  the 
optic  foramen,  &c.).  We  frequently  also 
get  a  specific  history  in  cases  of  simple  grey 
degeneration. 

Ophthalmoscopic  Appean-ances.  —  All 
forms  of  optic  atrophy  are  recognisable  by 
the  ophthalmoscope  sooner  or  later,  inas- 
much as  the  intraocular  end  of  the  nerve 
is  always  ultimately  involved.  The  ele- 
ments of  the  optic  disc  which  imdergo  the 
atrophic  change,  are  the  nerve-fibres  and 
the  capillaries.  Atrophy  of  the  capillaries 
is  to  be  diagnosed  by  the  pallor  produced, 
while  nerve-fibre  atrophy  is  ophthalmo- 
Bcopically  recognisable  when  an  atrophic 
excavation  exists.  This  latter,  however,  is 
often  absent,  since  the  space  formerly  occu- 
pied by  nerve-fibres  may  be  filled,  or  more 
than  filled,  by  connective-tissue  growth. 
We  judge  of  the  atrophy  chiefly,  therefore, 
by  the  colov/r,  and  much  caution  must  bo 
exercised  in  the  observation,  as  the  disc  varies 
considerably  in  this  respect,  in  different  in- 
dividuals, within  physiological  limits.  It  is 
particularly  unsafe  to  diagnose  pathological 
paUor  of  part  of  the  disc,  unless  the  vision 
be  correspondingly  affected.  The  colour  of 
the  atrophied  disc  may  be  white  or  grey, 


according  to  the  amount  of  fibrous  tissue 
present.  Not  infrequently  it  is  of  a  bluish 
or  greenish  tint,  probably  from  the  presence 
of  a  thin  film  of  connective  tissue  in  fi-ont 
of  its  sm'face.  Variation  in  tint  alone  is 
generally  inadequate  for  a  conclusion  as  to 
the  causation  of  the  atrophy,  in  so  far  as 
similar  anatomical  changes  in  the  nerve 
may  be  the  result  of  a  neuritis  and  of  a 
simple  atrophy. 

The  exca.vation  in  atrophy  comes  quite 
up  to  the  margin  of  the  disc  all  round,  and 
is  to  be  recognised  by  a  change  in  the  level 
of  the  vessels.  It  is  never  very  deep,  and 
slopes  gradually  backwards  from  the  edges, 
so  that  the  condition  might  be  termed 
'  saucering '  in  contradistinction  to  the  deep, 
steep-sided  '  cupping '  fornid  in  chronic 
glaucoma.  Its  occm'rence  and  its  depth  are 
determined — (a)  by  the  size  and  form  of  a 
previously  existing  physiological  cup ;  (b)  by 
the  degree  of  wasting  of  the  nerve ;  (c)  by 
the  amount  of  new  connective-tissue  formed; 
and  (d)  by  the  contraction  which  has  taken 
place  in  this  latter.  At  the  bottom  of  the 
'  saucer '  the  lamina  cribrosa  may  be  visible 
over  a  large  area,  or  it  may  be  quite  con- 
cealed by  the  newly-formed  tissue.  Usually, 
the  edge  of  the  disc  is  well-defined,  and  the 
normal  scleral  ring  is  traceable  all  round. 
The  central  retinal  vessels  are  in  some  cases 
much  diminished  in  size ;  in  others  only 
very  slightly,  if  at  all.  Apart  from  cases  of 
embohsm,  the  reduction  may  be  caused  by 
changes  in  the  vascular  walls,  pressm-e  on 
the  artery  from  comiective-tissue  hyper- 
trophy, or  by  atrophic  changes,  in  the  inner 
layers  of  the  retina,  interfering  with  the  cir- 
culation through  the  larger  branches  which 
run  there. 

In  the  post-papiUitic  form  of  atrophy, 
the  disc  is  usually  white ;  its  margin  is 
distinct,  but  often  irregular-looking  fi.-om 
a  loss  of  pigment  due  to  choroido -retinal 
changes  ;  the  central  vessels  are  often  bor- 
dered by  opaque  white  Hnes,  and  are  con- 
siderably reduced  in  size ;  the  excavation 
is  absent  or  slight,  and  the  lamina  cribrosa 
is  invisible.  In  the  atrophy  consequent 
on  choroido-retinal  changes,  the  disc  has 
generally  a  peculiar  opaque,  yeUovsdsh-red, 
'  waxy '  appearance,  and  the  retinal  vessels 
are  greatly  diminished  in  size  and  some- 
times in  number.  In  the  partial  atrophy 
from  axial  neuritis,  the  pallor  is  confined  to 
the  temporal  half  of  the  disc.  For  a  de- 
scription of  the  form  of  atrophy  due  to  in- 
creased intraociilar  tension,  see  Glaucoma. 

Symptoms. — The  most  prominent  symp- 
tom in  cases  of  optic  atrophy  is  failure  of 
I  vision.   The  nature  of  this  failui'e  has  been 
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already  described  in  cases  of  atrophy  secon- 
dary to  nem-itis.  In  atrophy  from  choroiditis 
and  retinitis  the  failure  is  usually  gradual, 
central  vision  often  remaining  fairly  acute 
while  the  rest  of  the  field  has  become  am- 
blyopic. In  the  secondary  form  of  simple 
atrophy  the  vision  often  fails  suddenly ; 
sometimes  only  one-half  of  the  visual  field 
is  lost,  as  in  some  cases  of  pressure  on  the 
chiasma.  In  primary  atrophy,  the  loss  of 
vision  begins  gradually  and  proceeds  slowly 
and  continuously.  Besides  the  central 
failm-e,  there  is  marked  contraction  of  the 
visual  field,  sometimes  occurring  in  a  imi- 
form,  concentric  matter,  but  more  frequently 
in  the  form  of  sector-shaped  defects,  usually 
situated  above  and  to  the  outer  side  of  the 
fixation  point.  Affection  of  the  colour-sense 
is  almost  constant,  green  being  generally 
the  colour  first  confused,  while  later,  per- 
ception fails  for  red,  blue,  and,  lastly,  yellow. 
In  the  final  stage  of  atrophy  all  colour-dis- 
tinctions are  lost,  but  there  is  no  constant 
relation  between  the  degi-ee  of  the  loss  of 
colour-sense  and  the  amount  of  the  ambly- 
opia. The  pupils  are  usually  wide  in  post- 
papillitic  atrophy,  small  in  spinal  cases,  and 
often  of  medium  size  in  other  forms.  See 
Amblyopia  ;  Amaurosis  ;  Perimetry. 

The  prognosis  is  imfavom-able  in  all 
cases  of  true  optic  atrophy,  but  it  is  rela- 
tively less  so  where  the  atroijhy  is  dependent 
upon  some  cause  which  is  either  removable, 
or  which  may  pass  away  spontaneously. 
In  some  of  the  post-papiUitic  cases,  also, 
considerable  improvement  takes  place,  if  the 
sclerosing  process  do  not  lead  to  excessive 
pressure  on  such  nerve-fibres  as  may  have 
escaped  destruction  by  the  inflammation. 
In  very  exceptional  cases  we  may  get  a  re- 
storation of  normal  vision  under  treatment, 
the  disc  remaining  in  the  condition  of  white 
atrophy.  In  marked  contraction  of  the 
visual  field,  and  in  cases  of  long-standing 
amblyopia,  Httle  or  no  improvement  is  to 
be  expected.  In  cases  of  primary  atrophy, 
almost  complete  blindness  usually  occurs 
in  from  one  to  three  years. 

Treatment. — "Where  the  atrophy  is  de- 
pendent on  some  general  condition  or  toxic 
influence,  the  treatment  must  be  regulated 
accordingly.  Nervine  tonics  are  said  to  be 
occasionally  useful.  Where  the  atrophic 
process  has  not  gone  too  far,  the  continuous 
current  is  sometimes  beneficial.  One  pole 
should  be  appHed  over  the  closed  eyelids  and 
the  other  over  the  supra-orbital  nerve,  the 
current  being  broken  pretty  frequently  and 
the  poles  transposed.  The  smallest  number 
of  cells  which  gives  the  physiological  hght- 
flash  on  malting  and  breaking  the  circuit 


should  be  employed,  and  the  whole  sitting 
shoidd  last  about  five  minutes  and  be  re- 
peated daQy  for  at  least  a  month.  If  no 
improvement  take  place  in  this  time,  either 
in  central  acuity  or  in  visual  field,  this 
treatment  may  be  abandoned.  If  any 
marked  benefit  result,  the  current  should 
continue  to  be  employed  at  intervals.  The 
patient  is  quite  capable  of  carrying  on  the 
treatment  for  himself,  after  having  once 
been  properly  instructed. 

Tumours  of  the  Optic  Nerve. — The 
intraocular  end  of  the  nerve  may  be  the 
seat  of  large  coUoid  outgrowths  from  the 
vitreous  lamina  of  the  choroid.  It  may 
also  be  affected  secondarily  in  sarcoma  of 
the  choroid,  or  in  retinal  gUoma,  the  former 
spreading  along  the  sheath  and  fibrous  frame- 
work, the  latter  in  the  medullary  substance 
of  the  nerve.  The  nerve-trunk  (including 
its  inner  sheath)  may  be  the  original  seat 
of  tumours,  or  it  may  be  involved  second- 
arily by  the  extension  of  growths  arising 
in  the  outer  sheaths  or  in  the  orbital  tissue 
aroimd.  The  most  common  form  of  tumour 
proper  to  the  nerve  is  the  myxo-sarcoma. 
It  leads  to  proptosis,  papUHtis  or  simple 
atrophy,  and  early  blindness ;  the  move- 
ments of  the  globe  are  usually  good,  and 
there  is  httle  or  no  pain.  The  intracranial 
part  of  the  nerves  and  the  cliiasma  are 
especially  liable  to  gummata,  and  the  chi- 
asma may  also  be  the  seat  of  a  deposit  of 
cheesy  tubercle.  In  most  cases  of  tumour 
of  the  optic  nerve,  excision  of  the  eyeball 
and  tumour  will  be  required.  See  Eyeball, 
Excision  of  the  ;  Orbit,  Tumours  of  the. 

Injuries  to  the  Optic  Nerve. — The 
optic  nerve  may  be  injiured  in  any  part 
of  its  course,  either  as  the  result  of  a  blow, 
stab,  gunshot  woimd,  or  fracture  of  the 
sphenoid  bone.  A  powerful  blow  on  the 
side  of  the  eyeball  may  cause  the  nerve  to 
be  torn  away  at  its  entrance  into  the  globe. 
A  stab  or  thrust  into  the  orbit  may  cut  or 
tear  the  nerve  ;  or,  again,  may  merely  bruise 
it,  cause  an  extravasation  of  blood  -nithin 
its  sheath,  or  sever  the  central  vessels  out- 
side its  trunk.  If  a  foreign  body  penetrate 
deeply,  it  may  produce  a  fr-acture  of  the 
orbital  walls,  not  infr-equently  breaking  off 
and  forcing  backwards  the  clinoid  process 
of  the  sphenoid  bone,  and  thus  leading  to 
injury  of  the  nerve.  Similarly,  gunshot 
wounds  may  impHcate  the  nerve  either  in 
its  orbital  or  intracranial  course,  and  pellets 
or  fr-agments  of  metal  may  penetrate  the 
eyeball  and  become  embedded  in  the  papilla. 
Fracture  of  the  base  of  the  slrull,  as  fr-om 
a  fall  or  severe  blow  on  the  head,  occasion- 
ally causes  injm-y  to  the  optic  nerve  at  the 
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optic  foramen,  or  behind  it  if  the  clinoid  pro- 
cess be  displaced.  Sudden  complete  blind- 
:  ness  of  the  coiTesponding  eye  is  usually  the 
1  result  of  any  severe  injm-y  to  the  nerve.  If 
:  the  solution  of  continuity  be  complete,  per- 
manent blindness  is  the  consequence ;  if 
;  incomplete,  we  may  get  restoration  of  vision 
in  part  of  the  field.  If  the  nerve  be  simply 
i  bruised  or  pressed  upon,  sight  may  be  re- 
^  stored ;  but  secondary  changes  may  occur 
;  in  such  a  case,  leading  to  ultimate  atrophy. 
The  ophthalmoscopic  appearances  differ 
:  according  to  the  position  of  the  injm'y. 
i  If  the  central  artery  be  cut  or  torn  through, 
■■■we  find  changes  in  the  fundus  similar  to 
I  those  met  with  in  emboUsm  of  the  central 
s  artery.  In  other  cases,  the  disc  remains 
I  normal  in  aspect  until  the  atrophic  process 
r  reaches  it,  when  it  gradually  assumes  the  ap- 
;  pearance  of  an  ordinary  secondary  atrophy 
\  with  normal  vessels.  The  treatment  of  the 
I  recent  injury  must  be  based  on  general 
?  surgical  principles.  Later  on,  if  the  con- 
;  tinuity  of  the  nerve  has  been  preserved, 
!  the  measm-es  recommended  above  in  optic 
s  atrophy  may  be  of  some  avail. 

E.  Marcus  G-unn. 

ORBIT,  Diseases  of  the. — Abscess  of 
:  THE  Orbit  may  be  caused  by  blows  on 
t  the  eye  or  the  adjacent  parts,  causing  an 
i  effusion  of  blood  into  the  orbital  cellular 
t  tissue ;  or  by  any  violence  producing  fi:ac- 
t  tore  of  the  orbital  walls ;  or  by  penetrating 
•  wounds  of  the  orbit ;  by  the  lodgment  of 
I  a  foreign  body  in  the  cellular  tissue  of  the 
(  orbit;  or  by  the  extension  backwards  of 
;  a  suppurative  inflammation  of  the  lids  or 
of  the  tissues  in  immediate  contiguity 
with  the  eye,  no  matter  how  induced. 
Orbital  ceUulitis,  brought  on  by  any  cause, 
may  terminate  in  abscess  of  the  orbit. 
^  Caries,  necrosis,  or  orbital  periostitis  may 
'  lead  to  abscess  of  the  orbit. 

Abscess  of  the  orbit  may  be  either  acute 
or  chronic. 

Acute  Abscess  of  the  Orbit  is  marked 
'  by  the  rapidity  with  which  the  inflamma- 
tory symptoms  are  developed — deep-seated 
:  pain  in  the  orbit  extending  arovmd  the  brow, 
worse  at  one  time,  better  at  another,  but 
never  absent,  and  steadily  increasing  in 
severity.   Any  pressure  on  the  eye,  or 
even  moving  it,  aggravates  the  pain.  The 
eyehds  become  red,  shining,  and  cedematous, 
and  the  conjunctivae  of  the  lids  and  globe 
:  vascular,  swollen,  and  chemosed.    The  eye 
;  now  begins  to  protrude  sHghtly  beyond  the 
I  level  of  the  other,  and  this  protrusion  in- 
;  creases  with  the  inflammatory  exudations 
■  until,  at  last,  the  pus  makes  its  way  to  the 
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surface.  The  displacement  of  the  eye  is 
usually  not  du-ectly  forwards,  but  more  or 
less  downwards  and  outwards,  or  downwards 
and  inwards,  according  to  the  part  of  the 
eye  on  which  the  abscess  presses.  With 
the  increasing  protrusion  of  the  globe  the 
sight  may  become  impaired,  from  the  strain 
which  is  exerted  on  the  optic  nerve.  The 
orbital  fold  of  skin  above  the  lid  becomes 
obhterated,  and  the  upper  lid  so  swollen 
and  stretched  in  front  of  the  bulging  eye 
that  it  cannot  be  raised  by  the  patient. 
Over  the  most  prominent  part  of  the  swell- 
ing a  careful  examination  with  the  fingers 
will  detect  fluctuation.  The  most  usual 
spot  for  the  pus  to  point  at  is  rather  to  the 
inner  side  of  the  interval  between  the  supra- 
orbital ridge  of  the  orbit  and  the  upper 
border  of  the  globe.  Occasionally,  the 
suppm'ation  is  more  or  less  confined  to  one 
or  other  side  of  the  orbit,  and  it  may  then 
point  at  either  the  inner,  outer,  or  lower 
border  of  the  eye.  "When  the  abscess  is 
small,  there  may  be  Httle  or  no  displacement 
of  the  eye.  With  all  these  local  symptoms 
there  is  always  considerable  constitutional 
disturbance.  The  skin  is  hot  and  dry,  the 
patient  has  occasional  rigors  and  frequently 
night  sweats,  he  is  restless,  and  his  sleep  is 
broken  from  pain. 

Chronic  Abscess  of  the  orbit  is  distin- 
guished by  the  slowness  of  the  development 
of  its  symptoms,  and  frequently  by  the 
absence  of  any  severe  pain.  It  often 
happens  that  the  patient  does  not  even 
seek  advice,  until  an  increasing  protrusion 
of  the  eye  with  some  diminution  of  vision 
excites  alarm. 

The  diagnosis  of  chronic  abscess  of  the 
orbit  is  sometimes  difficult,  and  it  may  be 
confounded  with  a  sarcoma  or  some  soft 
orbital  tumour,  the  elasticity  of  which 
closely  resembles  fluctuation.  When  there 
is  doubt,  an  exploratory  incision  should  be 
made  into  the  tumour,  and  the  surgeon 
should  be  prepared  to  act  at  once  on  the 
information  it  will  afford  him.  If  it  be  an 
abscess,  the  incision  should  be  enlarged 
sufliciently  to  give  fi-ee  exit  to  the  pus ;  but 
if  it  should  prove  an  orbital  tumour,  it 
should,  if  practicable,  be  removed  without 
any  further  delay. 

Treatment  of  Orbital  Abscess, — As  soon 
as  it  is  clear  that  pus  has  formed,  a  free 
opening  should  be  made  into  the  orbit  for 
its  escape.  The  site  for  making  the  incision 
should  be  that  spot  where  there  is  the  most 
distinct  swelling  and  fluctuation,  and  where 
the  pus  has  a  tendency  to  point.  In 
making  the  incision  into  the  orbit,  it  is  a 
wise  precaution  to  place  one  finger  of  the 
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left  hand  on  the  lid  so  as  to  feel  the  globe, 
and  to  pass  the  knife  between  the  nail  of 
the  finger  and  the  edge  of  the  orbit,  as,  if 
the  incision  is  carelessly  made,  it  is  quite 
possible  to  wound  the  eye.  The  best  knife 
for  the  purpose  is  a  Beer's  or  Sichel's  catar- 
act knife,  as  the  point  is  very  sharp  and 
the  blade  very  thin,  and  with  it  the  incision 
can  be  made  easily  and  with  safety.  After 
the  incision  has  been  made  and  the  pus 
allowed  to  escape,  a  strip  of  oiled  linen 
should  be  inserted  a  short  distance  into  the 
wound,  to  prevent  the  lips  uniting;  or  a 
small  india-rubber  drainage-tube  may  be 
placed  in  the  woimd.  A  warm  linseed- 
meal  poultice  should  then  be  appHed.  The 
strip  of  linen  or  the  drainage-tube  should  be 
changed  daily  for  two  or  three  days,  when 
they  may  be  removed.  It  is  only  necessary 
to  continue  the  linseed-meal  poultice  for 
about  forty-eight  hom-s,  when  a  fold  of  Hnt, 
soaked  in  a  solution  of  carboUc  acid  about 
1  part  in  100  of  water,  may  be  applied  and 
covered  with  oOed  sUk.  In  most  cases  the 
cavity  of  the  abscess  soon  closes,  and  the 
patient  makes  a  good  recovery.  It  occa- 
sionally happens,  however,  that  the  wound 
fi.-om  the  incision  only  partially  closes,  and 
a  long  sinus  remains,  from  which  a  slight 
pm-ulent  discharge  continues  to  drain. 
When  this  is  the  case,  and  when  no  frag- 
ment of  necrosed  bone  can  be  detected  by  a 
probe  to  account  for  it,  the  use  of  a  stimu- 
lating injection,  such  as  Zinci  sulphat.  gr.  ij. 
ad  fgj.,  or  Zinci  chlorid.  gr.  j.  ad  fjj.,  thrown 
into  the  sinus  with  a  glass  syringe  twice  a 
day,  win  often  prove  of  great  benefit.  If, 
however,  a  portion  of  dead  bone  is  felt  with 
the  probe,  time  must  be  given  to  allow  of 
its  becoming  detached,  or  at  least  partially 
loosened  from  the  living  structure ;  and 
then,  after  enlarging  the  orifice  of  the  sinus, 
it  may  be  removed  with  a  pair  of  fine  se- 
questrum-forceps, first  using,  if  necessary, 
a  gouge  or  an  elevator,  or  a  pair  of  fine  cut- 
ting bone-forceps  to  separate  any  portion 
of  bone  which  may  be  holding  it. 

Periostitis  of  the  Orbit  may  occur  in 
two  localities — (1)  in  the  circumferential 
ridge  of  the  orbit,  and  (2)  in  the  walls  of 
the  orbit. 

(1)  When  the  ridge  of  the  orbit  is  the 
part  affected,  the  periostitis  is  generally  due 
either  to  a  blow  on  the  edge  of  the  orbit,  or 
to  some  constitutional  defect  in  the  patient, 
as  struma,  when  a  portion  of  the  bone,  or 
of  the  periosteum  covering  it,  without  any 
apparent  cause  inflames.  In  either  case 
an  abscess  forms,  which  continues  for  a 
long  time  to  discharge  a  little  pus  and  gradu- 
ally contracts  to  a  sinus,  at  the  bottom  of 


which  a  piece  of  necrosed  bone  may  be  felt 
with  a  probe.  Ultimately  a  scale  of  bone  is 
exfoliated  and  the  part  heals,  leaving  a  de- 
pressed scar,  which  is  adherent  to  the  sub- 
jacent bone. 

(2)  Periostitis  of  the  walls  of  the  orbit 
is  generally  chronic,  and  due  to  syphihs, 
although  it  undoubtedly  may  arise  from 
injury,  such  as  penetrating  wounds  of 
the  orbit  or  foreign  bodies  within  the  orbit. 
Syphilitic  periostitis  of  the  walls  of  the 
orbit  usually  leads  to  the  formation  of  nodes 
or  the  effusion  of  lymph  beneath  the  peri- 
osteum. These  nodes  are  not  common,  but 
when  they  do  occur  they  often  suppurate, 
and  a  portion  of  the  subjacent  bone  either 
exfoliates  or  becomes  carious.  The  most 
firequent  position  of  a  syphilitic  node  ad- 
jacent to  the  orbit  is  on  the  frontal  bone, 
just  over  the  brow,  and  rather  to  the  outer 
side. 

Acute  periostitis  of  the  orbit  rarely 
occurs,  but  when  it  does  it  is  generally  due 
to  injm-y — either  blows,  possibly  causing 
fractm-e  of  the  walls  of  the  orbit ;  or  pene- 
trating wounds ;  or  the  lodgment  of  foreign 
bodies  in  the  orbit. 

Treatment. — As  chronic  periostitis  which 
is  not  due  to  injury  is  almost  invariably  de- 
pendent on  syphUis,  in  many  cases  dating 
back  many  years,  the  most  useful  medicine 
is  the  iodide  of  potassium,  which  should  be 
given  in  the  first  instance  in  doses  of  fi:om 
gr.  iij.  to  gr.  v.  three  times  a  day ;  but  if  these 
fail  to  do  good,  the  dose  may  be  increased 
to  gr.  yiij.  or  gr.  x.  To  relieve  pain  and 
favour  the  absorption  of  the  effused  lymph, 
an  ointment  of  Extract,  belladonnse  gr.  Ix., 
Unguent,  hydrarg.  ^"vij.  may  be  rubbed 
into  the  brow  daily.  If  the  pain  be  very 
severe,  opiates  may  be  given  at  night,  or,  if 
preferred,  a  subcutaneous  injection  of  fi'om 
gr.  ^  to  gr.  ^  of  the  acetate  of  morphia.  If 
these  remedies  faU,  the  following  mixture 
may  be  ordered — Hydrarg.  perchlorid.  gr.  j. ; 
Potassii  iodid.  gr.  Ix.  ;  Tinct.  calumbsa 
fgij. ;  Aquse  destillat.  ad  fgvj.  Dose — Two 
teaspoonfols  in  a  wineglass  of  water  three 
times  a  day. 

If  the  node  within  the  orbit  should 
soften  and  pus  be  fonned,  an  .  opening 
should  be  made  to  give  vent  to  it ;  and  if 
a  chronic  discharge  continue,  and  this  be 
found  dependent  on  a  piece  of  dead  bone 
not  yet  detached,  the  sinus  should  be 
syringed  out  once  or  twice  a  day  with  a 
weak  solution  of  carbolic  acid,  about  miij. 
ad  fgj.  As  soon  as  the  probe  detects  that 
the  bone  is  loosened,  the  sinus  should  be 
enlarged  and  the  exfoliated  portion  removed 
with  a  pair  of  forceps. 
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Necrosis  and  Caries  of  the  Orbit. — 
Necrosis  of  a  portion  of  one  of  the  orbital 
bones  is  generally  induced  by  an  injury, 
or  by  an  acute  orbital  abscess.  Caries  is 
usually  produced  by  some  constitutional 
taint,  such  as  syphilis  or  stnuna.  Both 
caries  and  necrosis  may  foUow  orbital  peri- 
ostitis. 

Treatment. — For  necrosis,  time  should 
be  given  to  allow  the  dead  portion  of  the 
bone  to  become  detached  from  the  living 
structures ;  and  then,  guided  by  a  probe, 
passed  along  the  sinus  by  which  the  dis- 
charge escapes,  an  incision  should  be  made 
down  to  the  necrosed  bone,  which  should 
be  removed  with  a  pair  of  fine  sequestrum 
forceps. 

When  there  is  caries,  the  object  of  the 
treatment  is  to  obtain  healthy  action  in  the 
carious  bone,  and  thus  produce  cicatrization. 
The  remedies  must  be  both  constitutional 
and  local.  If  there  be  a  syphiKtic  taint,  the 
iodide  of  potassiiun, gr.  iij.  to  gr.  v.,  combined 
with  ferri  et  ammon.  citrat.  gr.  v.  in  water, 
may  often  do  good,  or  the  same  doses  of  the 
iodide  combined  with  gr.  x.  of  the  bromide 
of  potassium  may  be  given;  or  if  these 
fail,  other  anti-syphihtic  remedies  may  be 
tried.  "When  caries  is  due  to  a  strumous 
diathesis,  cod-Hver  oil,  and  the  syrup  of  the 
iodide  or  hypophosphite  of  iron  will  gene- 
rally do  good,  especially  if  the  patient  can 
at  the  same  time  obtain  sea  air  and  a  good 
nutritious  diet.  George  Lawson. 

ORBIT,  Injuries  of  the. — Fracture  of 
THE  Bones  of  the  Orbit  may  be  produced 
by  blows  on  the  head  or  face,  and  either  the 
roof,  the  inner  wall,  or  the  floor  of  the  orbit 
may  be  fi'actured. 

If  the  ethmoidal  cells  have  been  broken, 
there  is  frequently  emphysema  of  the  hds 
and  surrounding  parts,  which  is  caused  by 
the  patient  forcibly  driving  the  air  through 
the  broken  cells  when  he  blows  his  nose. 
!  Fracture  of  the  orbit  is  frequently  associated 
i  with  fracture  of  the  anterior  fossa  of  the 
I  base  of  the  skull,  when  the  presence  of 
1  blopd  beneath  the  conjunctiva  is  sufficient 
I  to  indicate  that  the  fracture  has  extended 
1  into  the  orbit. 

There  is  one  form  of  fracture  which  is 
confined  to  the  walls  of  the  orbit,  and  which 
18  very  fatal.  It  is  what  may  be  termed  a 
punctured  fracture,  and  is  commonly  pro- 
daccd  by  a  forcible  thrust  in  the  orbit  with 
a  sharp  or  semi-bhmt  instrument,  such  as 
the  points  of  a  pair  of  scissors,  the  steni  of  a 
iong  tobacco-pipe,  the  end  of  an  umbrella, 
of  a  stick,  or  a  foU.  This  accident  has  also 
been  occasioned  by  a  child  falling  on  a 


piece  of  slate-pencil  which  it  had  in  its 
hand.  The  orbit  is  penetrated,  and  the 
end  of  the  stick,  or  whatever  it  may  be, 
is  thrust  against  the  roof  or  the  upper  part 
of  the  inner  wall,  which  in  some  cases  it 
simply  fractmres,  whilst  in  others  it  breaks 
its  way  through  the  bone  and  penetrates  the 
substance  of  the  brain. 

Even  when  the  bones  are  broken  but 
not  penetrated,  the  sharp  splinters  usually 
create  such  an  irritation  of  the  brain  and 
its  membranes  as  to  place  the  Ufe  of  the 
patient  in  great  jeopardy.  When,  however, 
there  is  in  addition  to  the  fr-acture  a  pimc- 
tured  wound  of  the  brain,  death  is  almost 
certain.  It  occasionally  happens  that  a  por- 
tion of  the  body  which  has  penetrated  the 
orbit  and  entered  the  brain  has  been  broken 
off  short,  and  the  fragment  which  has  been 
left  behind  has  either  not  been  detected 
during  hfe,  or,  if  discovered,  could  not  be 
removed.  The  writer  has  seen  both  these 
conditions  occur;  in  one  case  a  piece  of 
stick  which  hadpenetrated  the  brain  through 
the  orbit,  and  been  broken  off  on  a  level 
with  the  bone,  was  only  discovered  at  the 
post-mortem  examination;  and  in  a  little 
child  whose  orbit  had  been  penetrated  by 
a  piece  of  slate-pencil  upon  which  it  had 
fallen,  the  end  of  it  was  broken  off  flush 
with  the  roof  of  the  orbit  and  could  not 
be  seized  with  forceps  and  withdravra,  for 
it  broke  under  the  pressure  of  the  blades 
each  time  it  was  caught  between  them. 
One  curious  fact  connected  with  these 
punctured  fractures  of  the  orbit  is,  that  the 
severe  nature  of  the  injury  is  often  over- 
looked ;  the  external  wound  may  be  small, 
the  immediate  symptoms  may  be  trifling, 
and  the  exact  injury  is  not  even  sm-mised. 
The  patient  may  be  able  to  continue  work 
for  some  hom's,  or  even  two  or  three  days, 
before  urgent  symptoms  obUge  him  to  desist. 
Orbital  cellulitis  and  suppuration  may  then 
come  on,  coupled  with  meningeal  or  cerebral 
irritation,  and  the  patient  may  pass  rapidly 
from'  slight  delirium  into  complete  coma, 
and  die  in  a  period  varying  from  a  few 
days  to  two  or  three  weeks. 

Treatment. — Absolute  rest,  both  mental 
and  bodily,  in  all  cases  in  which  fr-actm'e  of 
the  orbit  is  suspected,  should  be  strictly 
enjoined.  The  patient  shoiUd  be  kept  in 
bed,  and  cold-water  dressing  or  an  ice-bag 
should  be  laid  over  the  brow  of  the  injm-ed 
side ;  the  bowels  should  be  fr-eely  acted  on 
by  a  pm-gative ;  and,  if  pain  in  the  head 
come  on,  leeches  should  be  apphed  to  the 
temple  and  repeated  if  they  do  not  give 
the  desired  rehef.  AU  stunulants  should 
be  forbidden,  and  only  a  limited  diet  be 
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allowed.  If  the  fracture  be  a  penetrating 
one,  the  end  of  the  stick,  or  whatever  it 
may  be,  should  be  carefully  examined  to 
see  if  any  part  of  it  has  been  broken  off, 
and  the  wound  should  be  also  examined 
with  the  view  of  ascertaining  if  there  be  a 
foreign  body  within  the  orbit.  If  a  foreign 
body  be  detected,  it  should  be  removed  as 
soon  as  possible.  If  orbital  ceUuHtis  should 
come  on,  a  free  incision  should  be  made 
into  the  cellular  tissue  of  the  orbit,  so  as 
to  give  vent  to  all  inflammatory  exuda- 
tions before  pus  has  actually  formed.  A 
good  opening  will  frequently  give  imme- 
diate relief  to  the  patient.  When  there  is 
acute  inflammatory  action,  the  cold  applica- 
tions must  be  stopped,  and  fomentations  of 
lead  lotion — about  one  drachm  of  the 
liquor  plumbi  subacetatis  to  half  a  pint  of 
hot  water — be  applied  on  absorbent  cotton- 
wool, and  covered  with  oil-silk ;  or  a  warm 
linseed-meal  poultice. 

Foreign  Bodies  in  the  Orbit. — The 
lodgment  of  a  foreign  body  in  the  orbit  is 
a  serious  accident,  as  it  involves  a  risk  to 
the  eye,  and  often  places  the  life  of  the 
patient  in  jeopardy.  The  dangers  are  both 
immediate  and  secondai'y. 

The  immediate  effects  which  may  arise 
from  a  foreign  body  in  the  orbit  are — (1)  In 
its  passage  into  the  orbit  it  may  injure  the 
eye ;  (2)  it  may  wound  the  optic  nerve  and 
cause  blindness,  without  injm-ing  the  globe ; 
(3)  it  may  fr-aeture  the  wall  of  the  orbit, 
or  it  may  penetrate  the  orbital  waU. 

The  secondary  effects  which  a  foreign 
body  in  the  orbit  may  produce  are — 

(a)  If  the  foreign  body  has  escaped 
notice,  and  been  allowed  to  remain  buried 
in  the  orbit,  it  may  excite  orbital  cellulitis 
and  abscess.  This  may  induce  a  general 
inflammation  of  the  eye,  which  may  end  in 
impairment  of  vision,  or  in  destruction  of 
the  eye  from  suppm-ation. 

(/3)  As  the  result  of  the  orbital  inflam- 
mation, a  portion  of  the  bones  of  the  orbit 
may  become  necrosed ;  or  the  inflamma- 
tion may  extend  backwards  along  the 
orbital  periosteum  to  the  membranes  of  the 
brain,  and  destroy  life  by  meningitis, 
tetanic  convulsions,  or  abscess  of  the 
brain. 

A  foreign  body  may  enter  the  orbit  at 
any  part  around  the  eye,  but  it  generally 
passes  in  somewhere  between  the  upper  or 
inner  side  of  the  eye  and  the  roof  or  inner 
wall  of  the  orbit.  If  small,  it  usually 
buries  itself  in  the  loose  fat  of  the  orbit, 
but,  if  large,  it  wiQ  occasionally  become 
fixed  by  either  penetrating  the  globe,  or  by 
becoming  wedged  between  the  globe  md 


its  muscles,  or  by  the  end  of  it  entering 
one  of  the  ethmoidal  or  frontal  sinuses,  or 
by  penetrating  into  the  antrum. 

It  has  occasionally  happened  that  a 
foreign  body  has  been  lodged  in  the  orbit 
and  one  of  the  adjacent  cavities,  without 
the  patient  having  suffered  any  great  incon- 
venience from  its  presence.  Mr.  Brudenell 
Carter  has  related  a  case  in  which  a  large 
piece  of  an  iron  hat-peg  was  impacted  in  the 
orbit  and  the  antrum  of  the  opposite  side, 
and  remained  there  for  a  number  of  days 
without  the  patient  being  aware  of  its 
presence.  It  was  then  extracted,  and  the 
man  made  a  rapid  recovery  without  any 
impairment  of  the  sight  of  the  eye.  In 
February,  1869,  the  writer  extracted  fr'om 
a  patient,  set.  28,  the  fron  breech  of  a 
muzzle-loading  gun,  which  had  been  im- 
pacted for  twelve  years  in  the  right  frontal 
sinus  and  upper  part  of  the  nose.  The 
patient  recovered  without  a  bad  symptom. 
In  1877  the  writer  extracted  a  piece  of 
stick  fr-om  the  orbit  of  a  child  set.  3,  which 
had  penetrated  the  orbit  seven  weeks  pre- 
viously, and  had  produced  orbital  cellulitis 
and  suppm-ation. 

Treatment. — Whenever  there  is  reason 
to  believe  that  there  is  a  foreign  body  in  the 
orbit,  an  attempt  should  be  made  to  find 
and  remove  it.  To  this  mle,  however,  there 
are  exceptions,  as  when  the  foreign  body  is 
a  small  shot,  or  a  fine  scale  of  metal  which 
may  have  flown  off  fr-om  a  rivet  or  a 
chisel,  and  passed  into  the  orbit  without  in- 
jury to  the  eye.  The  almost  sure  impossi- 
bUity  of  finding  a  small  fi-agment  of  metal 
in  the  fat  of  the  orbit  forbids  the  attempt 
to  search  for  it.  The  presence  of  small 
shot  or  small  pieces  of  metal  rarely  pro- 
duces symptoms  of  irritation,  whilst  an  ex- 
tended trial  to  find  them  might  induce  or- 
bital cellulitis  with  abscess. 

Having  decided  that  there  is  a  foreign 
body  in  the  orbit,  the  following  operation 
for  its  removal  may  be  performed: — The 
outer  canthus  should  be  fi-eely  divided,  either 
by  a  pair  of  scissors  or  with  a  scalpel,  to  allow 
of  the  upper  lid  being  completely  tm-ned 
up,  or  the  lower  one  di-awn  down,  accord- 
ing to  the  locality  in  which  the  foreign  body 
is  lodged.  The  reflection  of  conjunctiva 
beween  the  lid  and  the  globe  is  then  to  be 
divided  over  the  spot  where  the  foreign 
body  is  suspected  to  be  Ijii:;;.  A  probe 
or  the  little  finger  may  then  be  passed 
through  the  wound  into  the  orbit  by  the 
side  of  the  eye,  and  the  object  being  felt, 
it  may  be  seized  and  drawn  out  with  a 
pair  of  sequestrum-forceps.  If  the  foreign 
body  has  become  entangled  with  one  of  the 
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recti  muscles,  or  from  any  other  cause  one 
of  these  should  interfere  with  its  easy  with- 
di'awal  from  the  orbit,  it  is  better  at  once 
to  divide  the  muscle  with  a  pair  of  scissors 
as  close  as  possible  to  the  globe,  rather  than 
use  any  force  to  overcome  the  resistance 
it  may  be  causing.  The  lids  are  then  to 
be  replaced,  and  closed  with  a  light  com- 
press of  Knt  and  cotton-wool,  and  fastened 
in  position  with  a  roller. 

Injueies  to  the  Optic  Nerve.  See 
Optic  Nerve,  Diseases  and  Injuries  of  the. 

George  Lawson. 

ORBIT,  TumoTirs  of  the.— Tumours  of 
the  orbit  may  be  considered  under  four 
headings — 

I.  Tumours  which  originate  within  the 
orbit. 

II.  Congenital  ttmiom-s  of  the  orbit. 

III.  Tumours  which  have  their  origin 
at  some  site  beyond  the  eye  or  the  orbit, 
and  which  by  mere  growth  have  extended 
into  the  orbital  cavity. 

IV.  Txmiours  which  primarily  originate 
within  the  eye,  and  afterwards  extend  into 
the  orbit ;  or  which  recm*  in  the  orbit  after 
the  eye,  the  primary  seat  of  the  growth, 
has  been  excised. 

Each  of  these  classes  may  be  considered 
in  detail. 

I.  Tumours  which  originate  within 
THE  Orbit. — The  presence  of  an  orbital 
tumour  is  usually  indicated  by  a  change  in 
the  position  of  the  eye,  which  is  more  or 
less  protnided,  and  generally  also  displaced 
in  one  or  other  direction,  either  upwards  or 
downwards,  inwards  or  outwards,  according 
to  the  locality  of  the  orbit  from  which  the 
growth  springs.  All  sight  may  be  destroyed 
by  the  pressure  of  the  tumom:  on  the  optic 
nerve,  or,  if  there  be  great  protrusion  of  the 
^y^)  by  the  stretching  of  the  optic  nerve. 
It  is,  however,  often  astonishing  to  what 
an  extent  the  eye  may  be  projected  and 
the  optic  nerve  stretched  without  producing 
great  impairment  of  sight;  and  how  the 
lost  sight  is  often  regained  after  the  eye  has 
been  restored  to  its  proper  position  by  the 

:  removal  of  the  growth. 

To  examine  cm  eye  which  is  protruded 

'  the  patient  should  be  placed  in  a  chair  with 
his  head  thrown  backwards,  whilst  the 
surgeon,  standing  behind  him,  raises  the 

'  two  upper  eyelids  with  one  finger  of  each 
hand,  and  at  the  same  time  directs  the 
patient  to  look  downwards  towards  his  feet. 
■From  this  position,  above  and  behind  the 
patient,  the  surgeon  can  glance  down  the 
lace  and  contrast  the  level  of  the  two  eyes 
Vnth  each  other,  and  compare  the  promi- 


nence of  the  protruded  eye  with  the  brow 
and  the  side  of  the  nose.  In  this  maimer 
a  correct  estimate  may  be  made  of  the  ex- 
tent and  the  dii'ection  of  the  protrusion. 
When  the  proptosis  is  slight,  it  is  often 
difficult  to  determine  whether  the  protru- 
sion is  real  or  only  apparent,  as  any  oedema 
of  the  lids  or  of  the  conjunctiva  wiU  give  a 
prominent  appearance  to  the  eye.  Having 
formed  an  opinion  of  the  degree  of  the 
proptosis,  a  careful  examination  should  next 
be  made,  vidth  the  fingers,  of  the  space 
between  the  globe  and  the  margin  of  the 
orbit,  to  ascertain  if  any  projecting  edge  of 
a  tumour  can  be  felt,  and  if  so,  to  endeavour 
to  obtain  some  information  as  to  its  nature 
by  noting  whether  it  is  elastic,  hard,  or 
fluctuating. 

The  tumours  which  originate  within 
the  orbit  and  external  to  the  eye  are : — (a) 
Orbital  sarcomas,  growing  from  the  perios- 
teum of  the  orbit.  (6)  Tumours  of  the  optic 
nerve,  (c)  Scirrhous  tumours  of  the  orbit. 
(d)  Bony  and  cartilaginous  tumours  of  the 
orbit,  (e)  Fibrous  tumours  of  the  orbit. 
(/)  Cysts  of  the  orbit. 

[a)  Orbital  SARG0TdA,-S2>indl6  or  round- 
celled  sarcoma  usually  grows  from  the  peri- 
osteum of  the  orbit,  starting  first  at  one 
point,  and  then  extending  itself  so  as  fre- 
quently to  involve  the  greater  part  or 
the  whole  of  the  periosteum.  The  disease 
first  manifests  itself  either  by  some  pro- 
ptosis of  the  eye,  or  by  diplopia  caused  by 
some  slight  displacement  of  the  g  abe,  or 
by  pressure  on  the  ocular  nerves  producing 
palsy  of  one  or  more  of  the  ocular  muscles, 
or  by  pressure  on  the  optic  nerve  inducing 
some  defect  in  sight.  As  the  growth  ad- 
vances, the  bulging  of  the  eye  increases 
unto,  it  is  protruded  beyond  the  lids.  When 
the  eye  by  its  prominence  has  lost  the  pro- 
tection of  the  eyehds,  the  cornea,  from  ex- 
posure, will  inflame  and  ulcerate,  and  the 
eye  will  be  destroyed.  In  some  cases,  the 
tumour  as  it  grows  will  force  its  way  be- 
tween the  globe  and  the  orbit,  and  it  can 
then  be  both  seen  and  felt  as  a  hard  mass 
pressing  forward  beneath  either  the  upper 
or  the  lower  eyehd,  according  to  the  locality 
in  which  it  has  extended  itself. 

Prognosis. —  In  all  cases  of  orbital 
sarcoma  the  prognosis  is  unfavom*able,  as 
the  disease  is  very  apt  to  recm',  and  distant 
internal  organs  to  be  invaded  by  it.  If, 
however,  the  growth  be  completely  excised 
at  a  moderately  early  stage  of  the  disease, 
and  the  chloride  of  zinc  paste  be  freely  ap- 
plied, a  good  chance  of  recovery  is  afforded 
the  patient.  The  writer  has  had  several 
cases  of  undoubted  orbital  sarcoma  which 
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he  has  thus  treated,  and  the  patients  have 
lived  some  years  without  any  recurrence  or 
manifestation  of  the  disease  elsewhere. 

(6)  Tumours  of  the  Optic  Neeve  are 
rare.  See  Optic  Neeve,  Diseases  and  In- 
jxu'ies  of  the. 

(c)  Scirrhous  Tumour  of  the  Orbit  is 
a  rare  affection,  and  it  has  heen  doubted 
whether  true  scm-hus  ever  does  occm-  in 
the  orbit.  The  writer  has  had  two  cases  of 
scm-hus  of  the  orbit  under  his  care.  The 
first  case  was  ia  a  woman  from  whom 
he  removed  a  scfrrhous  tumour  of  the 
orbit,  and  at  the  same  time  a  secondary 
scirrhous  tubercle  in  the  skin  in  front  of  the 
ear  and  lying  over  the  parotid  gland.  After 
excising  the  tumour  he  freely  apphed  the 
chloride  of  zinc  paste,  and  the  whole  of 
the  bones  of  the  orbit  were  detached  in  one 
piece,  and  are  to  be  seen  in  the  museum  of 
the  Middlesex  Hospital.  The  operation  was 
performed  in  February,  1866,  and  the 
patient  up  to  the  present  time,  January, 
1885,  has  continued  well  and  free  fr-om  any 
recmTence  of  the  disease. 

The  second  case  was  also  in  a  woman  in 
the  Middlesex  Hospital.  She  had  a  tumour 
of  the  orbit  which  caused  great  proptosis. 
The  same  treatment  as  in  the  preceding 
case  was  adopted,  and  portions  of  the  orbital 
bones  exfoHated.  The  parts  healed  up,  and 
the  patient  left  the  hospital  apparently  well. 
A  few  months  afterwards  it  was  found  that 
she  had  a  scfrrhous  tumom*  in  each  breast. 
It  is  probable  that  these  tumom's  existed  at 
the  time  of  the  operation  on  the  orbit,  and 
that  she  had  not  noticed  them.  About 
twelve  months  afterwards  the  patient  died 
at  her  own  home  with  all  the  symptoms  of 
secondary  cancer  ia  the  abdominal  viscera. 
There  was  no  return  of  the  disease  in  the 
orbit. 

Treatment  of  Sarcomatous,  Sci/rrlious, 
or  Becv/rrent  Tumov/rs  of  the  Orbit. — If  the 
tumour  is  small  and  grows  from  the  perios- 
teum near  the  margin,  of  the  orbit,  it  may 
be  dissected  out  and  the  eye,  if  possible, 
saved.  It  is,  however,  only  in  exceptional 
cases  that  this  course  can  be  adopted.  As 
a  rule,  it  is  necessary  first  to  enucleate  the 
eye,  and  then  to  proceed  to  excise  the 
tmnour,  and  this  is  most  conveniently  done 
with  a  pair  of  small  but  strong  scissors, 
curved  on  the  flat,  and  a  pair  of  toothed 
forceps.  Having  excised  as  much  of  the 
tumour  as  can  with  safety  be  removed,  the 
actual  cautery  should  be  freely  appHed  to 
those  parts  of  the  growth  which  may  still 
remain,  and  to  all  the  bleeding  points. 
When  all  hasmorrhage  has  ceased,  the 
chloride  of  zino  paste,  the  formula  for 


which  is  given  below,  spread  on  small 
pieces  of  Imt,  should  be  laid  evenly  over 
the  whole  surface  from  which  the  tumour 
has  sprung.  A  small  pledget  of  cotton- 
wool should  then  be  placed  in  the  orbit,  ajii 
over  this  a  fold  of  dry  lint,  which  is  to 
be  held  m  situ  by  a  bandage  tied  firmly 
around  the  head.  Before  the  patient  awakes 
from  the  anaesthetic,  from  one-sixth  to  one- 
third  of  a  grain  of  the  acetate  of  morphia 
should  be  injected  subcutaneously  into  the 
ai-m,  to  dull  the  severe  pain  which  usually 
follows  this  proceeding. 

Where  the  writer  has  excised  the  eye 
vsdth  the  orbital  tumour  and  has  been  able 
to  save  the  conjunctiva  which  covered  the 
globe,  he  has  adopted  the  following  method 
of  applying  the  chloride  of  zinc  paste,  in 
order  to  avoid  the  sloughing  of  the  eyehda 
which  so  generally  happens  from  the 
caustic  extending  to  them. 

After  the  eye  and  tumomr  have  been 
excised,  pressure  is  to  be  made  in  the  orbit 
until  all  bleeding'has  ceased.  The  mouth 
of  the  conjunctival  bag,  fr-om  which  the 
eye  has  been  enucleated,  is  now  to  be  held 
open  with  two  pahs  of  forceps,  whilst  the 
chloride  of  zinc  paste  spread  on  lint  is 
plastered  roimd  the  sides  of  the  orbit.  A 
small  piece  of  cotton-wool  is  next  intro- 
duced to  keep  the  strips  of  lint  in  situ,  and 
the  mouth  of  the  conjunctival  bag  is  closed 
over  the  whole  by  a  single  continued  suture. 
A  layer  of  oUed  lint  is  then  placed  over  the 
conjunctiva,  and  upon  this  the  Hds  are 
closed  and  kept  in  position  with  a  compress 
of  hnt  and  a  roller.  In  this  way  he  has 
destroyed  all  that  was  requfred  without 
affecting  the  hds. 

On  the  day  following  the  operation  the 
bandage  may  be  removed,  and  if  there  is 
much  tension  of  the  Hds  from  the  stuffing 
within  the  orbit,  some  of  the  cotton- wool 
may  be  gently  drawn  out,  and,  a  piece  of 
clean  lint  having  been  laid  over  the  parts, 
another  bandage  should  be  hghtly  appUed. 
The  remainder  of  the  cottonwool  should  be 
taken  away  on  the  second  day,  and  a  httle 
fresh  absorbent  wool  laid  loosely  within 
the  orbit  to  absorb  the  dischai-ge,  as  soon 
as  suppuration  commences.  This  dressing 
should  be  repeated  daily,  but  the  pieces  of 
hnt,  on  which  the  chloride  of  zinc  has  been 
applied,  should  not  be  removed  imtil  sup- 
pm'ation  has  quite  loosened  them  from  the 
sm-face  against  which  they  were  placed. 
After  about  ten  or  twelve  days  the  sloughs 
will  separate  fr'om  the  orbit,  and  if  any 
suspicious-looking  gi'anulations  spring  up, 
they  should  be  touched  with  the  sohd 
chloride  of  zinc  or  with  the  potassa  cum 


Orbit,  Tumours  of  the 


119 


calce.  The  writer  has  three  times  soon 
epileptic  convulsions  follow  within  thirty- 
six  hours  after  the  operation,  but  they  have 
in  each  instance  ceased  shortly  after  the 
removal  of  the  cotton-wool  and  chloride  of 
zinc  from  the  orbit.  The  fits  did  not  recur, 
and  the  patients  perfectly  recovered.  If 
comiilsions  should  occur,  the  chloride  of 
zinc  dressing  should  be  at  once  removed 
and  the  cavity  be  syringed  out  with  a  little 
dilute  acetic  acid,  about  one  drachm  to  the 
ounce  of  water. 

In  removing  tumom's  from  the  orbit,  it 
should  be  remembered  that  the  orbital 
plate  of  the  fr'ontal  bone  is  frequently  thin 
and  soft  from  the  pressure  of  the  growth 
against  it.  Special  care  should  therefore 
be  taken  during  the  operation  to  avoid 
applying  force  with  any  instrument  against 
the  roof  of  the  orbit.  Twice  the  writer  has 
been  present  when  brain-substance  has  been 
brought  away  with  portions  of  the  tumour. 
On  each  occasion  there  is  no  doubt  that, 
in  places,  the  orbital  plate  had  completely 
disappeared  before  the  pressmre  of  the 
tumom-,  which  had  grown  through  it. 

The  following  is  the  formula  for  making 
the  chloride  of  zinc  paste  : — 
Pasta  Zinci  Ghloridd.    {Ph.  Middlesex 
Hospital.) 

This  paste  is  prepared  by  first  making  the 
Liquor  zinci  chloridi  cum  opio  as  follows : — 

Zinci  chloridi,  ^xvj. ;  Piilveris  opii,  5iss. ; 
Acidi  hydrochlorici,  f'Sx)-  >  Aquam  bullien- 
tem  ad  Oj. 

Macerate  the  opimn  in  twelve  ounces  of 
the  boiling  water  for  twelve  hours,  add  the 
acid  and  filter,  then  dissolve  the  chloride  of 
zinc  in  the  filtered  liquid  and  make  up  to 
twenty  ounces  with  distilled  water. 

To  this,  flour  is  added,  to  render  it  of  a 
proper  consistence,  as  follows : — 
^  Liquoris  zinci  chloridi  cum 

opio       .       .      .       .  fgj. 
Farinse  tritici     .       .       .    gr.  cxx. 
Mix  smoothly  in  a  mortar,  and  heat  over  a 
water-bath  until  of  a  proper  consistence. 

{d}  Bony  and  Cartilaginous  Tumours 
OF  THE  Orbit  are  of  two  lands — 1.  Those 
which  are  attached  within  the  orbit  by  a 
small  bony  pedicle.  They  may  be  com- 
posed entirely  of  bone,  or  of  both  bone 
and  cartilage.  These  growths  may  be  as 
large  as  a  walnut,  and  yet  from  their  slender 
connection  with  the  orbit  they  have  been 
easily  detached.  2.  Those  bony  tumours 
which  grow  within  the  orbit,  but  which 
have  a  broad  base,  and  occasionally  extend 
through  the  orbital  bones  into  the  cranial 
cavity.  Some  of  these  growths  are  of  an 
ivory  hardness. 


Treatment.  — In  all  cases  of  bony 
tumour  of  the  orbit  an  exploratory  ex- 
amination should  be  made,  but  with  the 
understanding  that  the  operator  has  dis- 
cretionary power  to  endeavom*  to  remove 
the  growth,  or  to  leave  it,  as  he  may  deem 
advisable.  Without  such  an  exploratory 
operation,  it  is  impossible  to  decide  whether 
the  tumom-  is  attached  to  the  bony  walls 
by  a  thin  pedicle  or  a  broad  base.  The 
writer  has,  on  several  occasions,  found  that 
the  tumour,  although  rather  large,  and 
apparently  fixed  to  the  orbital  walls,  had 
only  a  small  pedicle,  and  was  removed 
without  difficulty.  On  the  other  hand,  he 
has  found  the  tumour  with  such  a  broad 
base  that  he  decided  to  leave  it,  rather  than 
run  the  risk  of  fracturing  the  orbit  by  an 
attempt  to  remove  it.  On  one  occasion, 
with  a  smaU  chisel  he  succeeded  in  sphtting 
off  from  the  inner  side  of  the  orbit  a  small 
bony  tumour,  which  had  abase  three-fourths 
of  an  inch  long  and  a  quarter  of  an  inch 
vnde.  The  patient  did  well,  and  the  tumour 
did  not  recur. 

A  very  instructive  case  of  a  large  or- 
bital and  intracranial  ivory  exostosis  is  re- 
ported by  Mr.  Tweedy  in  the  Boyal  London 
Ophthalmic  Hospital  Reports,  vol.  x.  p.  303, 
in  which  he  succeeded  in  removing  the 
orbital  portion  of  the  growth  by  a  drill 
worked  by  a  powerful  Archimedean  screw. 
He  says  :  '  By  means  of  drills  of  various 
sizes,  I  managed  to  bore  a  large  mimber  of 
tunnels  in  various  directions  through  the 
base  of  the  growth,  parallel  with  the  upper 
and  inner  walls  of  the  orbit.  I  then  cut 
through  the  narrow  bony  septa  between 
the  borings  with  a  stout  carpenter's  chisel. 
When  the  chisel  had  made  its  way  deep 
enough  to  act  as  a  wedge,  I  gave  a  few 
energetic  blows  with  the  mallet,  and  suc- 
ceeded in  breaking  off  the  whole  of  the 
orbital  portion  of  the  growth.  When  this 
was  accomplished,  the  orbital  cavity  seemed 
almost  normal  in  size  and  shape,  though 
it  was  obvious  that  a  large  mass,  forming 
the  base  of  the  growth,  stiU  remained 
behind.' 

The  patient  did  well  imtil  one  month 
after  the  operation,  when  head-symptoms 
came  on,  and  he  rapidly  died  comatose.  On 
the  post-mortem  examination  it  was  foimd 
that  the  greater  part  of  the  exostosis  was 
in  the  loft  anterior  cranial  fossa.  It  had 
originally  sprung  from  the  left  frontal  sinus, 
and  had  grown  chiefly  upward. 

In  all  operations  for  orbital  tumours  the 
surgeon  should  be  provided  with  small 
bone-forceps,  a  bone-chisel,  a  gouge,  an 
elevator,  and  a  small  Archimedean  drill. 
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(e)  Fibrous  Tumoues  of  the  Okbit  are 
not  common,  still  they  do  occur  and  it  is 
of  importance  to  recognise  them,  as  the 
prognosis  is  much  more  favourable  than  in 
the  sarcomatous  growths  which  form  the 
majority  of  the  orbital  tumours.  The 
fibroid  timioiu-  grows  from  the  periosteum 
of  the  orbit,  to  which  it  is  frequently 
attached  by  a  pedicle  of  less  dimensions 
than  the  mass  of  the  timaour ;  in  some 
cases  the  pedicle  is  very  small.  When 
completely  removed  with  the  pedicle  and 
the  portion  of  the  periosteimi  from  which 
it  springs,  the  probability  is  that  the  tumour 
win  not  return ;  but  this  entire  removal  of 
the  growth  is  often  difficult,  and  sometimes 
impossible  to  be  accomplished  from  the 
attachment  to  the  periosteum  being  far 
back  in  the  orbit.  In  some  cases,  there- 
fore, the  growth  recurs,  and  probably  from 
a  small  portion  of  it  having  been  left  be- 
hind at  the  time  of  the  operation. 

There  is,  however,  another  form  of 
fibroid  tumour  which  may  occur  in  the 
orbit,  and  which  is  recm-rent,  but  not  neces- 
sai'ily  in  the  site  fr'om  which  it  first  grew. 
It  may  reappear  in  other  locahties,  gene- 
rally selecting  for  itself  some  fibrous 
expansion  fr'om  which  to  sprout.  The 
writer  has  met  with  only  one  case  of  this 
kind ;  it  is  reported  in  full  in  the  Boyal 
London  Ophthalrmc  Hosjiital  JReports, 
vol.  vi. 

Symptoms  and  Treatment. — In  the  cases 
which  the  writer  has  seen  there  has  been 
some  proptosis  of  the  eye,  and  the  tumour 
has  made  its  way  forward  between  the  globe 
and  the  orbit,  and  bulged  into  the  lid. 
The  diagnosis  of  the  nature  of  the  tumom- 
cannot  be  made  before  the  operation, 
although  a  certain  amount  of  mobUity 
under  the  fingers  suggests  that  the  growth 
may  be  fibroid. 

In  such  cases  the  tumom:  may  fi-e- 
quently  be  removed  without  excising  the 
eye.  An  incision  should  be  made  through 
the  lid  near  the  margin  of  the  orbit,  so  as 
to  expose  freely  the  sm-face  of  the  tumour, 
and  then  with  a  little  care  the  tumour  may 
be  isolated  and  traced  backwards  to  the 
part  from  which  it  springs,  and  be  detached 
with  a  portion  of  periosteum,  if  near  the 
anterior  siurface  of  the  orbit ;  or  if  it  springs 
from  deep  in  the  orbit,  its  pedicle  may  be 
divided  with  a  pair  of  scissors.  The  wound 
of  the  lid  may  be  then  united  with  one  or 
more  fine  sutures. 

(/)  Cysts  of  the  Orbit  are  far  less  fre- 
quent than  the  solid  orbital  tumomrs.  They 
aire  of  various  kinds— (1)  Serous  cysts; 
(2)  hydatid  cysts ;  (3)  dermoid  cysts. 


(1)  Serous  Cysts  within  the  orbit  arc 
so  rare  that  it  is  probable  that  some  of  the 
cases  which  have  been  described  as  serous 
cysts  have  reaUy  been  hydatid.  A  very 
interesting  case  of  serous  cyst  in  the  or- 
bit was  recorded  in  the  Boyal  London 
Ojjhthalmio  Hospital  Reports,  vol.  i.,  by 
the  late  Mr.  Poland. 

(2)  Hydatid  Cysts  of  the  Orbit  are 
comparatively  rare,  yet  many  cases  have 
been  recorded.  Lawrence,  in  his  Diseases 
of  the  Eye,  relates  the  case  of  a  man, 
set.  42,  who  was  imder  his  care  in  the 
London  Ophthalmic  Hospital  in  1820,  with 
protrusion  of  the  globe.  By  an  incision 
into  the  orbit  he  removed  half  a  teacup- 
ful  of  hydatids.  In  the  Boyal  London 
Ophthalmic  Hospital  Beports,  vol.  iv.  Mr. 
Hulke  has  also  recorded  a  case  of  hydatid 
cyst  in  the  orbit. 

The  writer  has  had  two  cases  of  hydatid 
cyst  in  the  orbit.  The  first  case,  recorded 
in  the  Clinical  Society's  Trans.,  vol.  ix., 
was  remarkable  from  the  'choked  optic 
disc,'  which  was  produced  by  the  pressiure 
of  the  hydatid  cyst  on  the  optic  nerve  iu 
the  orbit,  and  the  fact  that  the  great  en- 
gorgement of  the  optic  disc  disappeared 
after  the  cyst  was  evacuated  by  puncture. 
The  second  case  is  recorded  in  the  Boyal 
London  Ophthalmic  Hospital  Beports, 
vol.  X. 

Symptoms. — Proptosis  of  the  eye,  and  a 
tmnom"  which  can  be  felt  with  the  fingers 
projecting  between  the  edge  of  the  orbit  and 
the  globe,  more  or  less  roimded  in  outhne, 
with  a  smooth  sm-face,  and  imparting  to  the 
fingers  a  sense  of  fluctuation ;  impairment 
of  sight,  rapid  growth  of  the  tumour  with 
pain,  which  is  fr-equently  recurrent  in 
its  early  formation,  and  no  inflammatory 
action. 

The  shape  and  feeling  of  the  tumour 
would  indicate  that  it  was  a  cyst,  whilst 
the  rapidity  of  growth,  the  pain  in  its 
early  stages,  with  the  absence  of  inflamma- 
tory action,  would  suggest  that  the  tumour 
might  be  an  hydatid.  No  positive  diagnosis 
can  be  formed  without  an  exploratory 
puncture  either  with  a  fine  knife  or  a  trocar. 
It  occasionally  happens  that  an  hydatid 
tumour  will  remaiu  stationary  for  some 
years  and  then  take  on  rapid  action,  but 
this  is  not  the  usual  course.  These  timiours 
generally  develop  steadily,  and  with  in- 
creased growth  there  is  an  increased  pro- 
trusion of  the  eye. 

Occasionally,  an  hydatid  tumour  will 
inflame  and  suppm'ate  spontaneously,  and 
then  all  the  symptoms  point  to  orbital 
abscess. 
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For  treatment  see  below,  Treatment 
of  Cysts  of  the  Orbit. 

(3)  Dermoid  Cysts  of  the  Orbit  are 
extremely  rare.  A  very  remarkable  case 
of  the  kind  was  recorded  by  Mr.  S.  Barnes, 
surgeon  to  the  Devon  and  Exeter  Hospital 
in  the  Medico-CTivrurgical  Transactions, 
vol.  iv.  p.  316. 

The  usual  situations  for  deiTUoid  cysts 
adjoining  the  orbit  are — at  the  upper  and 
outer  margin,  and  at  the  lower  and  inner 
edge  of  the  orbit,  just  over  the  nasal  pro- 
cess of  the  superior  maxillary  bone.  They 
are  congenital,  and  although  to  the  touch 
they  appear  superficial,  they  are  really 
deeply  placed,  lying  ia  a  depression  of  the 
bone  beneath  the  orbicularis  and  often  very 
adherent  to  the  surrounding  parts.  They 
are  filled  with  sebaceous  material,  and  con- 
tain numerous  hairs.  These  cysts,  when 
large,  will  sometimes  extend  deeply  into 
the  orbit,  and  their  removal  then  is  fi'e- 
quently  attended  with  considerable  diffi- 
culty. 

Treatment  of  Cysts  of  the  Orbit. — In  all 
cases,  if  practicable,  the  cysts  should  be  re- 
moved entire.  A  free  incision  should  be 
made  over  the  most  prominent  portion  down 
to  the  cyst  wall,  when  it  can  often  be  enu- 
cleated ;  or,  if  not,  it  may  be  carefully  dis- 
sected away  from  its  surrounding  attach- 
ments. "Wlien,  from  the  position  of  the 
cyst  in  the  orbit  and  the  prolongations  of 
it  between  the  orbital  muscles,  it  is  foimd 
impossible  to  get  it  completely  away,  the 
cyst  should  be  freely  opened,  and  either 
an  india-rubber  drainage-tube  or  a  piece  of 
hnt  dipped  in  carbolic  oil  should  be  inserted 
into  its  cavity,  to  keep  the  cut  edges  fi'om 
uniting  and  to  allow  of  the  free  escape  of  all 
inflammatory  products.  The  cavity  should 
be  washed  out  daily  with  a  weak  solution 
of  carbolic  acid. 

In  hydatids  of  the  orbit,  a  free  incision 
should  be  made  into  the  tmnom-,  and,  after 
the  fluid  has  escaped,  the  finger  should  be 
introduced  into  the  cavity,  and  if  possible 
the  whole  cyst  be  turned  out ;  but,  failing  to 
accompHsh  this,  the  wound  should  be  kept 
open  by  a  large  drainage-tube,  and  the 
cavity  washed  out  daily  with  a  solution  of 
carbolic  acid,  about  1  in  BO  parts  of  water. 

II.  Congenital  TuMouKH  oFTHi;  Orbit 
are  developmental  growths.  They  originate 
during  embryonic  life  in  utero,  and  continue 
to  grow  after  birth. 

The  following  is  an  abstract  of  the  re- 
port of  the  only  case  of  this  kind  whi<;h  has 
come  under  the  writer's  care.  In  May,  188'2, 
he  excised  the  eye  of  a  child  only  two  days 
old.  on  account  of  a  congenital  tumoiu-  ot , 


the  orbit,  which  had  completely  extruded 
the  eye  firom  between  the  lids.  The  little 
patient  was  taken  to  the  Eoyal  London 
Ophthalmic  Hospital,  suffering  from  com- 
plete exophthalmos,  which  was  congenital, 
and  evidently  due  to  an  orbital  tumour.  The 
eye  was  removed,  and  for  a  time  the  patient 
did  well.  The  child  lived  into  the  middle 
of  the  August  foUovnng,  and  was  in  fairly 
good  health  until  within  two  days  of  its 
death,  when  convulsions  came  on,  which 
were  followed  by  coma.  The  post-mortem 
and  microscopical  examinations  were  made 
by  Mr.  Milles,  then  curator  of  the  museum. 
The  following  is  an  abstract  of  his  report : — 
A  large  tumour  was  found  projecting  from 
and  filling  up  the  right  orbit.  On  opening 
the  skull,  the  upper  surface  of  the  brain  and 
its  membranes  were  quite  healthy.  On  the 
under  sm-face  there  was  a  distinct  impres- 
sion in  the  right  middle  lobe,  produced  by 
the  projection  of  several  cysts  from  the 
sphenoid  bone.  There  was  weU-marked 
basic  meningitis,  confined  chiefly  to  the 
right  side.  The  tumour  seemed  to  have 
originated  in  the  body  of  the  sphenoid  bone, 
and  to  have  grown  forwards,  filling  up  the 
cavity  of  the  orbit,  and  pushing  the  eye  ia 
front  of  it.  The  tumour  was  pretty  solid, 
but  contained  numerous  cysts  in  its  sub- 
stance. Under  the  microscope,  the  tumour 
was  found  to  consist  of  several  varieties  of 
tissue  in  different  stages  of  development. 
The  most  noticeable  were  patches  of  hyaline 
cartilage  of  a  spherical  or  oblong  shape ; 
these  were  often  surroimded  by  a  zone  of 
spindle  cells,  with  a  distinct  gradation  from 
cartilage  cells.  Numerous  cysts  of  all 
sizes  were  scattered  thi-ough  the  tumour. 
The  walls  of  the  cysts  were  usually  lined 
by  pavement  epitheUum.  In  places,  small 
cysts  were  seen  to  be  projecting  from  the 
w.xlls  of  the  larger  ones.  The  more  solid 
part  of  the  tumour  consisted  of  masses  of 
roimd  cells  like  embryonic  tissue,  spindle 
cells,  and  more  fully  developed  fibrous 
tissue.  There  was  evidence  of  formation 
of  glandular  structm-e  at  several  parts.  The 
microscopical  examination  showed  that  the 
tumour  was  evidently  one  of  embryonic 
origin,  with  an  attempt  to  develop  into  tho 
lower  forms  of  connective  tissue  and  gland- 
structure. 

Mr.  T.  Holmes  has  recorded  in  the 
Pathological  Transactions,  vol.  xiv.  p.  248, 
the  successful  removal  of  .a '  congenital 
tnmoiu'  of  the  orbit,  from  a  child  ret.  seven 
weeks.  On  examination,  the  tumour  was 
found  to  consist  of  'a  large  mass  of  sub- 
stance much  resembling  udder,  of  a  hard 
miiloriu  feel  and  white  coloiu' — not  in  any 


132 


Orbit,  Tumours  of  the 


respect  resembling  malignant  disease.'  Nu- 
merous cysts,  containing  thin  serum,  had 
been  laid  open.  Other  smaller  solid  masses 
lay  in  the  neighbourhood  of  the  principal 
tumom\  Under  the  microscope  the  sohd 
portion  of  the  tumour  showed  nothing  ex- 
cept fibrous  tissue  and  simple  nuclei. 

III.  Tumours  which  have  theie  geigin 

AT   SOME    SITE   BEYOND    THE  EyE  OR  THE 

Orbit,  and  which  by  mere  growth  have 

EXTENDED   INTO    THE    OrBITAL    CaVITY. — 

These  growths  include  tumom's  which  spring 
fi'om  the  antrum,  the  frontal  sinus,  the 
lacrymal  canal,  or  from  some  portion  of  the 
bones  which  help  to  form  the  base  of  the 
skull,  as  the  naso-pharyngeal  polypi.  They 
will  be  foimd  described  under  their  respec- 
tive headings. 

The  other  tumours  of  the  orbit  are 
distension  of  the  fi'ontal  sinus  from  pent-up 
secretion  and  pus  (see  Frontal  Siiros, 
Diseases  of  the) ;  pulsating  exophthalmos, 
or  so-called  Orbital  Aneurism;  venous 
nEBvi  of  the  orbit  (see  N^vus). 

rv.  Tumours  which  originate  within 
THE  Eye,  and  afterwards  extend  into  the 
Orbit  ;  or  which  recur  in  the  Orbit 

AFTER  THE  EyE,  THE  PRIMARY  SEAT  OF 
THE    GROWTH,    HAS    BEEN    REMOVED  '.—{a) 

Sarcoma  and  melanotic  sarcoma  of  the 
choroid ;  (6)  glioma  of  the  retina. 

(a)  Sarcoma  and  Melanotic  Sarcoma 
OF  the  Choroid  are  essentially  the  same, 
the  only  difference  being  the  addition  to 
the  latter  of  pigment,  wliich  is  scattered  in 
varying  quantities  between  the  sarcomatous 
cells.  The  identity  of  sarcoma  and  mela- 
notic sarcoma  is  illustrated  by  the  changes 
which  sometimes  occur  in  the  growth  of  the 
tumour.  Whilst  confined  within  the  globe, 
the  sarcoma  may  be  deeply  coloured  with 
pigment,  but,  having  burst  through  the 
sclerotic,  the  tumour  may  grow  with  iji- 
creased  rapidity,  and  the  extra-ocular 
portion  remain  white.  Although  a  large 
number  of  the  sarcomas  which  spring  from 
the  choroid  are  pigmented,  yet  the  writer 
has  excised  many  eyes  in  which  the  growth 
was  white. 

The  early  symptoms  of  sarcoma  of  the 
choroid  are  usually  not  noticed  by  the 
patient,  unless  the  growth  originate  near 
the  yellow  spot  of  the  retina,  when  an  im- 
pairment of  sight  first  draws  attention  to 
the  eye.  This  is  often  discovered  suddenly 
from  the  sound  eye  being  accidentally 
closed,  when  it  is  noticed  that  a  portion  of 
the  field  of  vision  is  more  or  less  defective. 
This  impairment  of  the  field  is  due  to  a 
commencing  detachment  of  the  retina  from 
the  pressure  of  the  growth  behind  it.  With 


the  advance  of  the  tumour  the  field  of 
vision  becomes  more  contracted,  the  area 
of  the  bhnd  portion  increases,  the  acuteness 
of  vision  of  the  rest  of  the  retina  diminishes, 
until  ultimately  the  eye  becomes  blind. 
During  the  early  development  of  the 
symptoms  there  is  no  pain;  it  is  only 
when  the  growth  has  attained  a  sufficient 
size  to  exercise  pressm'e  on  the  lens,  ciUary 
body,  and  iris  that  pain  is  produced.  When 
once  started,  the  pain  increases  vwth  the 
growth,  and  becomes  excessive  when  the 
globe  is  distended  by  it. 

It  is  seldom  that  the  patient  seeks  ad- 
vice until  there  is  some  detachment  of  the 
retina  fi:om  the  pressure  of  the  growth  be- 
hind it.  That  the  case  is  not  one  of  simple 
detachment  of  the  retina  may  be  sometimes 
determined  at  once  by  the  ophthalmoscope, 
when  the  vessels  of  the  detached  retina 
may  be  clearly  recognised,  whilst  behind  the 
semi-transparent  retina  a  series  of  vessels 
which  are  not  retinal,  but  which  belong  to 
the  new  growth,  may  be  made  out.  In  the 
Boyal  London  Ophthalmic  Hospital  Be- 
ports,  vol.  iv.,  is  recorded  a  case  in  which 
Sir  W.  Bowman  was  able  to  distinguish 
the  vessels  on  the  sm'face  of  the  tumour 
from  the  vessels  of  the  detached  retina  in 
front  of  it.  It  is,  however,  only  in  an  ad- 
vanced stage  of  the  disease  that  this  means 
of  diagnosis  can  be  available.  The  most 
important  point  in  diagnosing  a  detachment 
of  the  retina  caused  by  a  tumour  of  the 
choroid  is  the  state  of  the  tension  of  the 
eye.  As  the  disease  advances  there  is 
generally  an  increase  in  the  tension  of  the 
eye,  and  this  glaucomatous  state  is  asso- 
ciated with  pain,  which  may  vary  fi'om  a 
slight  sense  of  aching  to  an  acute  neui'algia 
in  the  eye,  and  extending  over  the  brow 
and  foreitiead.  An  eye  with  faUing  sight, 
a  partial  detachment  of  the  retina  and  an 
increased  tension,  is  very  suggestive  of  an 
intraocular  tumour,  even  though  the  growth 
itself  cannot  be  seen  with  the  ophthalmo- 
scope. 

It  is  often  impossible  to  diagnose  the 
glaucomatous  condition  which  is  induced 
by  an  intraocular  tumom*  from  an  ordinary 
attack  of  glaucoma,  as  the  accession  of  pain 
is  frequently  sudden,  and,  when  seen  by 
the  sm-geon,  the  media  may  be  so  dull  that 
the  ftmdus  of  the  eye  camiot  be  seen ;  and 
the  distended  episcleral  vessels  and  more 
or  less  dilated  pupil,  with  increased  tension 
of  the  globe,  present  all  the  a]3pearances  of 
a  case  of  subacute  glaucoma. 

Such  cases  have  frequently  been  treated 
by  iridectomy,  and  the  true  cause  of  the 
tension  has  been  only  discovered  when 
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the  eye  has  been  afterwards  excised  from 
the  iridectomy  having  failed  to  give  any 
relief. 

As  the  tumour  grows,  it  gradually  fills 
the  globe  and  displaces  the  structures  within 
the  eye  which  are  in  front  of  it.  The  retina 
is  extensively  or  completely  detached,  and 
the  lens  is  pressed  against  the  iris,  and  the 
iris  bulged  towards  the  cornea.  Frequently 
the  globe  loses  its  normal  shape,  and  dark 
bulgings  are  seen  in  the  ciliary  region.  The 
tumour  next  makes  an  exit  for  itself.  Either 
the  cornea  grows  dull,  then  iilcerates,  and 
through  the  opening  the  tumour  protrudes ; 
or  else  it  forces  its  way  through  the  sclerotic, 
either  in  the  ciliary  region  or  in  a  more 
posterior  part  of  the  eye.  Having  escaped 
from  within  the  globe,  the  tumour  seems 
to  grow  with  an  increased  vigoiu: ;  if  it  has 
burst  thi'ough  the  globe  anteriorly,  its  sm*- 
face  after  a  time  ulcerates  and  bleeds,  and 
assumes  an  appearance  which  has  given  to 
it  the  name  of '  fongus  hsematodes.' 

The  attacks  of  haemorrhage  increase  in 
frequency  with  the  advance  of  the  disease, 
until  at  last  the  patient  sinks,  worn  out 
with  pain  and  loss  of  blood.  If  the  tumour 
has  escaped  through  the  sclerotic  poste- 
riorly, it  grows  rapidly  in  the  cellular  tissue 
of  the  orbit,  and  protnides  the  eye ;  and  this 
protrusion  is  sometimes  to  such  an  extent 
that  the  cornea  will  ulcerate  and  suppurate, 
from  the  exposure  caused  by  the  lids  being 
unable  to  close  over  the  eye. 

Prognosis  of  Sarcoma  of  the  Eye. — 
The  prognosis  depends  very  much  on  the 
period  of  the  disease  at  which  the  eye  is 
removed.  If  the  disease  be  detected  early 
and  the  eye  be  at  once  excised,  there  is  a 
reasonable  hope  that  there  will  be  no  re- 
currence in  the  orbit,  and  that  years  may 
elapse  before  there  is  a  recurrence  in  any 
of  the  internal  organs;  indeed,  that  the 
patient  may  live  many  years  and  die  of 
some  other  disease  before  any  secondary 
deposits  have  taken  place  in  the  liver,  lungs, 
or  other  organs.  When  the  eye  has  been 
removed  at  an  early  period  of  the  growth, 
the  operation  often  seems  to  create  a  pause 
in  the  progress  of  the  disease,  which  may 
extend  over  a  variable  length  of  time — 
certainly  in  some  cases  over  ten  years. 
Patients  may  die  from  secondai'y  sarco- 
matous deposits  in  the  liver  and  other 
organs  ten  and  twelve  years  after  the  eye 
has  been  excised  for  an  intraocular  tu- 
mour, and  without  any  recurrence  in  the 
orbit. 

Dr.  Knapp,  in  an  excellent  treatise  on 
intraocTilar  tmuours,  mentions  several  cases 
of  a  prolonged  freedom  fr-om  recui-rence  of 


the  disease  after  the  eye  had  been  excised. 
'  Prof.  Dor's  patient,  fifty-six  years  of  age, 
had  in  the  year  1858  first  noticed  a  blank 
portion  in  the  field  of  vision  of  his  right 
eye.  The  enucleation  was  made  in  January, 
1860,  whilst  in  a  state  of  glaucomatous  in- 
flammation. The  eyeball  was  slightly  en- 
larged in  its  dimensions;  the  tumour,  a 
melanotic,  tough,  fusiform-celled  sarcoma 
of  the  choroid.  .  .  .  Nine  years  after  the 
operation  the  patient  was  perfectly  well.' 
Fmrther  on  Dr.  Knapp  says: — 'Professor 
Weber  reported  in  the  Med.  NaturMs- 
toriscJie  Verein,  in  Heidelberg,  that  both 
of  the  cases  of  choroidal  melanosis  were 
stiU  perfectly  well — one  thii-teen,  the  other 
twenty  years  after  the  operation.  Mr. 
Hulke  excised  the  eye  of  a  gentleman  in 
April,  1862,  for  a  white  spindle-cell  sarcoma 
of  the  choroid,  and  the  patient  nine  years 
afterwards  was  in  perfect  health.'  These 
cases,  no  doubt,  are  rather  exceptional,  but 
still  they  sustain  the  hope  that,  if  the  eye 
be  excised  at  an  early  stage  of  the  disease, 
no  recurrence  may  take  place,  or  certainly 
that  the  patient  may  enjoy  an  immunity 
for  many  years. 

When  recurrence  of  the  sarcoma  occurs 
internally,  there  is  scarcely  an  organ  in  the 
body  which  may  not  be  involved  by  the 
secondary  deposits.  The  liver,  the  lungs, 
the  kidneys,  the  lumbar  glands,  the  heart, 
and  the  brain  may  aU  become  the  seat  of 
sarcomatous  deposits. 

In  the  museum  of  the  Middlesex  Hos- 
pital there  is  a  series  of  preparations  of 
secondary  melanotic  deposits  in  the  differ- 
ent internal  organs,  which  were  taken  from 
the  body  of  an  elderly  female  patient  who 
had  had  a  primary  melanotic  sarcoma  of 
the  choroid  of  the  left  eye.  The  right 
ventricle  of  the  heart  contained  a  mass  of 
the  secondary  black  sarcomatous  deposit, 
which  occupied  the  whole  thickness  of  the 
wall  and  projected  into  the  ventricular 
cavity.  Both  lungs  and  pleurae  were  studded 
with  the  same  black  deposit ;  the  seventh 
rib  was  the  seat  of  a  similar  deposit.  The 
liver  and  kidneys  were  affected,  like  the 
lungs,  with  large  black  deposits,  and  the 
spleen  was  the  only  internal  organ  that  ap- 
peared healthy.  In  the  sheath  of  the  rectus 
there  was  a  melanotic  mass,  the  size  of  a 
pigeon's  egg,  which  seemed  to  have  no 
attachment.  Thi'oughout  the  body  many 
of  the  glands  were  infiltrated  with  pigment, 
and  were  thus  visible  tln'ough  the  skin, 
though  only  slightly  enlarged. 

Treatment. — Excise  the  eye  as  soon  as 
possible  after  the  tumour  of  the  choroid  has 
been  detected ;  even  though  the  tumour  be 
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110  laxger  than  a  pea,  and  the  sight  of  a 
portion  of  the  retina  good,  yet  there  should 
Be  no  delay.  The  earlier  the  eye  is  re- 
moved, the  better  for  the  patient.  If  the 
tumour  has  bvu-st  thi'ough  the  coats  of  the 
eye  and  has  extended  into  the  orbit,  the 
chloride  of  zinc  paste  should  be  appUed  as 
recommended  under  Treatment  of  orbital 
sarcoma.  The  mode  of  application  of 
the  chloride  of  zinc  must  depend  on  the 
extent  of  the  tumour  in  the  orbit  and  the 
degree  of  apparent  infiltration  of  the  tissues 
with  it.  'Wlien  the  tumom*  has  only  just 
burst  through  the  globe,  and  can  be  re- 
moved in  its  enth-ety,  a  thin  layer  of  the 
paste  spread  on  thin  linen  or  cambric  will 
probably  be  sufficient ;  but  when  the  ex- 
tension of  the  tumom'  into  the  orbit  has 
been  large,  the  chloride  of  zinc  paste  must 
be  apphed  ireely. 

(6).  Glioma  of  the  Eetina  is  a  disease 
of  early  Ufe,  and,  in  the  writer's  experi- 
ence, is  limited  to  early  childhood.  The 
writer  has  seen  cases  in  which  it  was  con- 
genital, and  he  has  not  met  with  a  case  of 
retinal  glioma  which  originated  in  a  child 
beyond  the  age  of  five  years.  In  appearance 
a  glioma  very  closely  resembles  brain- sub- 
stance ;  it  is  soft,  of  a  white  or  yellowish 
white  colour,  and  springs  fi'om  the  connec- 
tive-tissue (the  nem-ogha)  of  the  retina. 

In  structm-e  it  consists  of  a  finely 
granular  or  amorphous  intercellular  sub- 
stance, in  which  are  embedded  spherical, 
roundly  oval,  and  occasionally  spindle- 
shaped  cells.  It  is  usually  of  rather  slow 
gi'owth,  extending  over  a  period  of  fi."om  one 
to  two  years  before  it  comijletely  distends 
the  globe  and  biursts  through  the  sclerotic 
or  cornea.  As  it  grows,  portions  of  it 
undergo  fatty  degeneration  and  become  so 
soft  as  to  be  almost  fluid,  whilst  other  parts 
become  chalky  or  calcareous.  The  disease 
spreads  by  infection,  which  travels  along  the 
optic  nerve,  and  after  death  a  similar  growth 
is  frequently  found  in  the  brain  in  direct 
communication  with  the  optic  tracts.  '  In  a 
child  who  had  been  under  the  writer's  care, 
and  had  died  from  a  recmrrent  gUoma,  a 
tumour  was  found  within  the  skull,  which 
had  extended  backwards  fr'om  the  mass 
within  the  orbit,  and  pressed  upon,  but  was 
not  connected  with,  the  brain.  The  pre- 
paration is  in  the  Middlesex  Hospital 
Museum,  and  the  case  is  reported  in  the 
Transactions  of  the  Pathological  Society, 
1884-5,  GUoma  seldom  produces  second- 
ary deposits  in  the  abdominal  or  thoracic 
viscera ;  but  Knapp  has  recorded  one  case 
in  which  there  were  secondary  gliomas  in 
the  liver,  lungs,  and  diploe  of  the  bones  of 


the  cranium.  (Knapp  On  Int)-a-Ocula/r 
Tumours) 

Glioma  is  very  recurrent,  and  is  very 
apt  to  appear  in  the  other  eye  after  the  eye 
in  which  it  started  has  been  removed,  and 
also  to  recur  in  the  orbit.  There  are  ex- 
ceptions to  the  recm-rence  of  gKoma  after 
the  diseased  eye  has  been  removed.  In 
1872  the  writer  excised  the  right  eye  of  a 
child,  set.  two  years  and  eight  months,  on 
account  of  a  gUoma  of  the  retina,  and  after 
more  than  seven  years  there  was  no  return 
of  the  disease. 

Symptoms.  —  Dilatation  of  the  pupil 
with  diminution  of  sight.  In  the  early 
stage  of  glioma  there  is  no  pain.  The  dis- 
ease is  usually  first  discovered  by  the  nurse 
or  the  mother  noticing  a  bright  yellow 
reflex  fi-om  the  fundus  of  the  globe,  and 
then,  on  closing  the  sound  eye,  it  is  found 
that  the  aifected  one  is  almost,  if  not  com- 
pletely, blind.  The  refracting  media  are 
generally  so  clear  that  the  tumom's  can  be 
easily  seen.  As  the  disease  advances  there 
is  increased  tension  of  the  globe,  and  then 
the  eye  becomes  painful  and  the  child 
restless,  fi'equently  crying  and  starting  in 
its  sleep.  The  lens  and  the  iris  are  pushed 
towards  the  cornea,  and  the  pupil  becomes 
dilated  and  inactive.  At  a  later  stage  of 
the  disease  the  lens  becomes  cloudy  and  the 
cornea  dull,  and  the  tiunour  bm"sts  its  way 
through  the  globe  and  forms  a  fungating 
mass,  from  which  there  are  frequent  re- 
cun'ences  of  hsemoiThage ;  and  the  child 
dies,  either  worn  out  by  pain  and  exhaus- 
tion, or  fi'om  meningitis  caused  by  an 
extension  of  the  disease  within  the  skull. 
If  the  eye  be  examined  with  the  ophthalmo- 
scope when  the  disease  is  in  a  compara- 
tively early  stage,  the  gHoma  will  be  seen 
occupying  a  limited  portion  of  the  retina, 
and  with  blood-vessels  on  its  surface  which 
clearly  belong  to  the  new  growth.  In  the 
immediate  locaHty  of  the  tmnour  the  retina 
is  detached,  and  this  detachment  increases 
with  the  advance  of  the  disease. 

Treatment  of  Glioma. — Excise  the  eye 
as  soon  as  the  disease  is  discovered,  and, 
should  the  two  eyes  be  afifected,  both  should 
be  excised,  provided  the  sight  has  been 
akeady  destroyed.  The  removal  of  the 
two  eyes  in  such  a  case  would  aiford  the 
only  chance  of  recovery,  whilst  at  the  same 
time  it  would  save  th  3  child  much  ultimate 
suffering.  The  writer  has  on  many  occasions 
removed  the  second  eye  for  the  sole  purpose 
of  procuring  some  temporary  relief  from 
the  excessive  pain  induced  by  the  over- 
distended  globe,  and  when  there  has  not 
been  the  slightest  prospect  of  arresting  the 
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disease.  In  each  case  the  operation  gave 
immediate  and  perfect  reHef.  Even  if  the 
disease  should  recur  rapidly  in  the  orbit, 
[he  child  is  greatly  benefited  by  having  had 
the  eye  removed,  as  the  growth  of  the 
tiimoiu"  in  the  orbit  is  comparatively  pain- 
less when  the  resistance  caused  by  the  eye 
has  been  taken  away.  Geobge  Lawson. 

ORBITAL  ANEURISM.— /Sympfoms. 
If  the  term  '  orbital  aneurism '  were  strictly 
interpreted  so  as  to  embrace  instances  of 
circumscribed  and  difiiised  aneurisms,  ar- 
terio-venous  communications,  and  aneurism 
by  anastomosis  affecting  vessels  only  within 
the  limits  of  the  orbital  cavity,  the  space 
necessary  for  their  description  would  be 
very  small.  There  are  on  record  very  few 
genuine  cases  of  aneurisms  of  vessels  within 
the  orbit.  But  in  the  immediate  neighboiir- 
hood  of  the  orbit  there  are  large  blood- 
vessels, whose  morbid  conditions  affect  the 
circulation  within  the  orbit  and  the  eye, 
and  give  rise  to  aneurismal  symptoms  that 
find  here  a  characteristic  outward  and 
visible  expression,  by  which  they  become 
cognisable  to  the  clinical  observer,  and 
arouse  the  serious  soHcitude  of  the  patient. 

Aneimsmal  affections  and  morbid  con- 
ditions of  blood-vessels  within  the  orbit, 
within  the  cranial  cavity  immediately  be- 
hind the  orbit,  and  possibly  in  the  ptery- 
goid and  spheno-maxillary  fossae,  give  rise 
to  symptoms  essentially  similar.  The  com- 
mon features,  variously  combined  and  modi- 
fied in  different  cases,  are  protrusion  of  the 
globe  or  exophthalmos;  pulsation  of  the 
protruding  globe,  palpable  to  the  touch  and 
often  visible  to  the  eye;  a  soft  pulsating 
tumour  at  some  point  of  the  orbital  margin, 
usually  above  the  eye,  beneath  the  inner 
part  of  the  orbital  arch,  but  occasionally  at 
the  outer  side,  sometimes  below  the  eye  at 
the  lower  and  inner  angle ;  bruit  and  noises 
in  the  head;  distended  veins  on  the  con- 
junctiva and  on  the  lids  and  forehead; 
chemosis;  obliteration  of  the  hoUow  be- 
neath the  orbital  arch;  pain;  paralysis  of 
orbital  muscles  and  iris ;  and  cessation  or 
lessening  of  the  bruit  and  noises  in  the 
head,  recession  of  the  globe,  and  diminu- 
tion of  the  swelling  and  aboHtion  of  pul- 
sation by  pressure  on  the  corresponding 
carotid  artery.  The  most  characteristic 
symptoms  are  the  presence  of  a  pulsating 
tumour  at  the  orbital  margin  and  pulsation 
of  the  protruding  eyeball.  Hence,  the  terms 
'  pulsating  tumoiir  of  the  orbit,'  '  pulsating 
exophthalmos,'  and  '  vascular  protrusion  of 
the  eyeball,'  are  sometimes  employed  to 
describe  cases  in  which  these  phenomena 


are  conspicuous.  The  advantage  of  these 
terms  is  that  they  do  not  express  any  theory 
of  causation ;  the  disadvantage  is  that  they 
are  not  individually  and  universally  appli- 
cable to  all  cases  in  which  the  diagnosis  of 
aneurism  may  fairly  be  made.  Pulsation 
of  the  eyeball,  vascular  protrusion  of  the 
globe,  and  a  pulsating  tumour  may  each  in 
their  turn  be  absent,  without  contra-indi- 
cating the  diagnosis  of  '  orbital '  or  '  intra- 
orbital aneurism,'  a  phi-ase  in  itself  open  to 
objection  for  the  expression  of  a  group  of 
aneurismal  symptoms,  whose  cause  Hes  far 
more  frequently  behind  the  orbit  than  in  it. 

It  will  be  as  well  to  premise  that  cases 
of  orbital  aneurism  sometimes  arise  spon- 
taneously, and  sometimes  are  the  direct  re- 
sult of  injury — in  other  words,  are  divisible 
into  two  groups,  the  idiopathic  and  trau- 
matic. 

Pathology. — There  have  been  at  least 
fourteen  post-mortem  examinations  of  cases 
of  so-caUed  orbital  aneurism,  with  the 
following  results : — 

1.  In  one  bilateral  case  (Guthrie's),  an 
aneurism  of  the  ophthalmic  artery  was 
found  in  each  orbit. 

2.  In  three  idiopathic  cases  (Baron, 
Gendrin,  Nunneley),  there  was  a  ruptured 
aneurism  in  the  cavernous  sinus. 

3.  In  fom'  traumatic  cases  (Nelaton  (2), 
Herschfeld,  Schlaefke),  there  were  arterio- 
venous commimications  between  the  carotid 
and  the  cavernous  sinus. 

4.  In  four  cases — one  traumatic,  three 
idiopathic  (Bowman  and  Hulke,  Aubry, 
(Ettingen,  Morton),  there  were  blocked 
orbital  veins  and  cranial  sinuses. 

5.  In  one  idiopathic  case  (Nuimeley), 
there  was  an  old  aneurism  of  the  ophthal- 
mic artery  within  the  cavernous  sinus. 

6.  In  one  idiopathic  case  (Wecker  and 
Richet),  there  were  dilatation  and  atheroma 
of  the  carotid. 

The  two  latter  observations  are  not 
satisfactory,  and  the  first  leaves  much  to 
be  desn-ed.  The  fourth  or  venous  group 
is  important,  and  may  be  said  to  require 
support  by  futm'e  observers,  who  will  work 
with  the  knowledge  that  arterio-venous 
communications  are  fi-equent  causes  of  the 
symptoms  of  orbital  aneurism,  but  may  be 
readily  overlooked  at  post-mortem  ex- 
aminations superficially  conducted,  and  bo 
completely  explain  the  aneurismal  symp- 
toms both  in  idiopathic  and  traumatic  cases  ; 
and  that  thorough  examination  of  both 
carotids  and  both  internal  maxillaries 
should  be  made  if  all  scepticism  as  to  the 
absence  of  arterial  lesion  is  to  be  placed 
out  of  COlU't. 
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Post-mortem  examinations  have  farther 
proved  that — 

(a)  Thi-ombosis  of  the  cavernous  sinus 
and  ophthahnic  vein  may  be  present  with- 
out occasioning  the  essential  symptoms 
of  intra-orbital  aneurism.  Exophthahnos, 
cedema  of  the  orbit,  hyperemia,  photo- 
phobia, dilated  immovable  pupil,  paralysis 
of  the  muscles  of  the  eye,  and  diminution 
of  vision  are  the  evidences  of  this  condition. 

(6)  Aneurism  of  the  internal  carotid  in 
the  cavernous  sinus  may  be  present  virith- 
out  giving  rise  to  the  essential  symptoms 
of  intra-orbital  anem-ism.  The  same  re- 
mark wiU.  probably  be  foimd  appHcable 
to  anem-isms  of  the  ophthalmic  arteiy  at 
its  origin  from  the  internal  carotid.  The 
orbital  symptoms,  noted  in  cases  of  aneur- 
ism of  the  internal  carotid  in  the  cavernous 
sinus,  have  been  sometimes  only  symptoms 
due  to  pressm'e  on  the  nerves,  especially 
the  third,  foturth,  and  fifth,  such  as  ptosis, 
dilated  and  fixed  pupils,  impaired  or  un- 
certain movements  of  the  eyebaU,  diplopia, 
defective  sight ;  and  sometimes  superadded 
to  these,  symptoms  due  to  obstruction  to  the 
return  of  venous  blood,  cedema  of  the  Hds 
and  conjunctiva,  hazy  and  ulcerated  cornea, 
and  injection  of  the  sclerotic  and  conjunc- 
tiva. The  other  symptoms  have  been  violent 
pains  in  the  head  and  at  the  back  of  the 
orbit,  continual  headache  or  heaviness  of 
the  head,  um-eUeved  by  treatment,  and 
singing  or  other  noises  in  the  head. 

(c)  The  cavernous  sinus  may  be  oblite- 
rated without  giving  rise  to  the  essential 
symptoms  of  intra-orbital  anem'ism. 

"With  regard  to  the  nature  of  the  re- 
ported cases — more  than  100  in  number — 
the  following  statements  may  be  made : — 

1.  Beyond  question,  the  great  majority 
of  the  traumatic  cases  have  been  instances 
of  endocranial  arterio-venous  communica- 
tions, due  to  wound  or  ruptm-e  of  the  in- 
ternal carotid  artery  in  the  cavemoiis  sinus. 

2.  Beyond  question,  the  great  majority 
of  the  idiopathic  cases  have  been  instances 
of  endocranial  arterio-venous  communica- 
tions, due  to  ruptm-e  of  an  aneurism  of  the 
carotid  or  of  an  atheromatous  carotid,  in  the 
cavernous  sinus. 

3.  The  occurrence  of  a  circumscribed 
aneurism  of  the  ophthalmic  artery,  or  one 
of  its  branches,  as  a  cause  of  the  same 
symptoms  as  were  exhibited  in  the  cases 
of  arterio-venous  communication,  rests,  at 
present,  solely  on  the  laconic  report  of 
Guthrie,  who  gave  no  account  of  the  con- 
dition of  the  cavernous  sinuses  and  internal 
carotid  arteries.  Moreover,  aneurism  of  the 
ophthalmic  artery  in  the  orbit  is  a  very  rare 


affection.  Small  aneurisms  are  occasionally 
found,  with  the  ophthahnoecope,  on  the 
branches  of  the  arteria  centraUs  retinae. 

4.  Diffused  aneurisms  of  the  ophthahnio 
artery  have  not  been  shown  to  have  given 
rise  to  the  symptoms  of '  orbital  aneurism.' 
In  1859  M.  Demarquay  divided  the  cases 
of  intra-orbital  aneurism  into  two  categories 
— the  traumatic  and  the  idiopathic.  The 
traumatic  he  regarded  as  dependent  upon 
a  rupture  of  the  ophthalmic  artery,  followed 
by  an  effusion  of  blood  and  the  formation 
of  a  diffuse  aneurism,  which  he  called  a 
'  primitive  diffuse  aneurism  ' ;  whilst  in  the 
idiopathic  cases  he  supposed  that  there 
existed,  first  of  aU,  a  circiunscribed  anemism 
of  the  ophthalmic  artery,  which  was  sud- 
denly ruptured  and  became  diffuse  at  the 
time  of  the  commencement  of  the  symptoms, 
and  this  form  of  aneurism  he  called  '  con- 
secutive diffuse  aneurism.'  M.Demarquay's 
views  were  adopted  by  some  authorities, 
but  they  have  not  yet  been  shown  to  be 
even  partially  true.  In  no  one  case  have 
the  symptoms  of  intra-orbital  aneurism 
been  proved  to  be  due  to  a  tearing  across 
of  the  ophthalmic  artery,  at  or  near  the 
optic  foramen. 

A  few  cases  of  pulsating  sarcoma  have 
crept  into  the  Hsts  of  cases.  Freer's  case 
was  one  of  fungus  hsematodes.  Crit- 
chett's  was  a  pulsating  sarcoma,  and  so 
in  aU  probability  was  Szokalski's  case. 
Van  Bm-en's  sarcoma  case  is  included  in 
some  lists. 

The  Differential  Diagnosis  of  the 
various  morbid  conditions  of  blood-vessels 
within  and  behind  the  orbit,  and  of  the 
affections  which  may  be  mistaken  for  them, 
will  best  be  established  by  a  summary  of 
the  distinctive  features  of  each. 

1.  Traumatic  arterio-venous  commuwi- 
caiions  between  the  Carotid  Artery  and 
Cavernous  Sinus  wiU  be  preceded  by  the 
history  of  an  efficient  lesion,  such  as  a 
bullet  wound  or  shot  wound,  a  punctured 
wound,  or  a  blow  or  fall  sufiicient  to  occa- 
sion a  fracture  of  the  base  of  the  skull. 
Occasionally,  the  communication  wiU  be 
on  the  side  opposite  to  the  seat  of  injury  in 
the  orbit ;  usuaUy,  the  two  will  correspond. 
At  first,  the  anem-ismal  symptoms  may  be 
masked  by  the  general  symptoms  of  injui-y 
to  the  head.  As  a  general  rule,  they  are 
fully  developed  within  nine  months  of  the 
accident  preceding  the  affection.  More  than 
half  the  cases  exhibited  all  the  symptoms 
within  two  months.  Some  of  the  cases  were 
not  seen  tUl  a  much  later  period,  but,  from 
the  history,  it  is  clear  that  all  the  symptoms 
were  weU  established  a  few  weeks  after  the 
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injury.  In  one  or  two  cases  only  was  there 
an  interval  of  years.  The  primary  symp- 
toms present  some  variations.  In  some,  a 
blowing,  roaring,  or  singing  noise,  or  beat- 
ing in  the  head,  is  stated  to  have  heen 
heard  either  immediately  or  soon  after  the 
injury.  In  a  few,  congestion  of  the  con- 
junctiva and  chemosis,  with  or  without  loss 
of  power  in  the  ocular  muscles  and  inaction 
of  the  pupil,  preceded  exophthalmos,  pul- 
sation, and  bruit ;  so  that  in  two  or  three 
cases  the  patients  seemed  to  be  affected 
with  simple  conjunctivitis.  Exophthalmos 
is  said  to  have  preceded  the  pulsation  and 
bruit  in  about  half  the  cases,  and  was 
noticed  within  the  first  six  weeks  in  a 
similar  proportion. 

Doubtless,  the  interval  between  the 
infliction  of  the  injmy  and  the  occurrence 
of'  the  typical  symptoms  is  due  to  block- 
ing up  of  the  aperture  in  the  artery  by 
coagulum,  or  pressm-e  on  the  cavernous 
sinus  and  ophthalmic  vein  by  coagulum, 
which  subsequently  undergoes  absorption 
or  disintegration.  Hence,  in  the  early 
stage,  the  only  symptoms  may  be  some 
swelling  and  redness  of  the  conjunctiva, 
with  slight  proptosis,  due  to  obstruction 
of  the  venous  cun-ent ;  but,  as  soon  as 
the  apertm-e  of  communication  has  be- 
come clear,  noises  in  the  head,  bruit,  and 
pulsation  in  the  eyeball  will  declare  them- 
selves. In  some  cases,  a  partial  rupture 
may  occiu:  and  become  complete  after  a 
variable  interval,  or  weakening  of  the  coats 
by  injury  may  lay  the  foundation  for 
ordinary  aneurism.  As  soon  as  the  arterial 
blood  finds  its  way  freely  into  the  caver- 
nous sinus,  it  will  be  propelled  into  the 
ophthalmic  vein,  or  veins  superior  and  in- 
ferior and  their  tributaries,  giving  rise  to 
pulsation  of  the  eyeball  and  the  develop- 
ment of  a  pulsating  tumom:  or  tumom's 
at  the  margin  of  the  orbit,  soft,  lobulated, 
compressible  and  repressible,  obHterating 
the  hollow  beneath  the  arch.  Pulsation  of 
the  eyeball  may  disappear  when  the  pul- 
sating tumour  has  developed  itself.  Con- 
gestion of  conjunctiva  and  chemosis  will 
tend  to  increase.  A  large  pad  of  infiltrated 
mucous  membrane  wiU  project  between 
the  hds. 

The  pulsatirg  tumom:  wiU  require  time 
for  its  development,  and  before  the  dilated 
ophthalmic  vein  or  veins  become  evident 
at  the  margin  of  the  orbit,  the  pulsation 
may  be  communicated  to  the  eyeball, 
so  that  pulsating  exophthalmos  wjU  take 
precedence  of  the  appearance  of  a  pul- 
sating tmnour  or  tumours.  In  process  of 
time,  a  tumour  will  commonly  appear  at 


the  inner  third  of  the  orbital  margin,  and 
the  distension  of  the  veins  may  gradually 
extend  to  the  tributaries  of  the  main  trunk, 
thus  reaching  the  forehead,  the  bridge  of 
the  nose,  and  the  inner  angle  of  the  opposite 
orbit  as  well  as  the  lower  eyelid.  The 
constant  pulsations  of  the  ophthalmic  vein 
may  wear  a  furrow  in  the  bone.  With  the 
ophthalmoscope,  prominence  of  the  disc, 
hsemorrhagic  spots,  and  dilated  and  pul- 
sating retinal  veins  wiU  be  observable. 
A  vibratory  thrill  in  the  pulsating  veins 
is  a  frequent  but  not  constant  pheno- 
menon. The  bruit  is  often  pecuhar  and 
distinctive.  It  is  a  continuous  bruit,  vsdth 
redouhlement  or  reinforcements  during 
the  arterial  pulse ;  and,  added  to  this,  is  a 
high,  plaintive,  whistling  note,  caused  pro- 
bably by  the  rushing  of  the  arterial  blood 
through  a  small  hole  in  the  carotid,  desig- 
nated by  French  authors  the  hruit  de 
piaulement  or  miaulement,  from  its  like- 
ness to  the  mowings  of  a  cat,  and  audible, 
perhaps,  only  in  front  of  the  eye  over  the 
comse  of  the  dilated  ophthalmic  vein.  If 
the  pulsating  tumom*  or  tumours  are  tapped 
or  punctured,  arterial  blood  will  issue. 

Nerve-lesions  may  be  due  either  to  the 
same  injury  by  which  the  artery  was 
wounded  or  to  pressure  on  the  nerves  by 
effused  blood  and  blood-clot.  The  optic 
nerve  may  be  torn  in  a  fi'actm'e  of  the  base, 
or  the  sixth  nerve  divided  by  the  foreign 
body  which  causes  a  wound  of  the  carotid. 
Impairment  of  vision,  at  a  later  period,  may 
result  from  alteration  in  the  cfrculation  or 
loss  of  transparency  of  the  media.  Ptosis, 
dilated  pupil,  and  external  strabismus  from 
pressure  on  the  thfrd  nerve,  are  not  un- 
conunon. 

In  some  cases,  the  opposite  orbit  and 
eye  become  affected  by  the  passage  of 
arterial  blood,  fr'om  the  cavernous  sinus  on 
one  side  through  the  circular  sinus  into  the 
opposite  cavernous  sinus  and  ophthalmic 
vein.  The  arterial  blood  may  also  find 
its  way  through  the  emissary  veins  into  the 
pterygoid  plexus,  and  so,  the  wi'iter  beHeves, 
into  the  temporal  veins  and  into  veins  on 
the  floor  of  the  orbit,  which  pass  through 
the  spheno-maxillary  fissure.  "When  one 
channel  is  blocked  up  another  is  opened. 
This  explains  the  recim-ence  of  the  disease, 
in  some  cases,  on  the  side  opposite  the  seat 
of  injury  after  subsidence  or  cm'e  by  hga- 
ture  on  one  side,  and  the  reciu-rence  on  the 
outer  side  of  the  orbit  after  cure  on  the 
inner.  Along-neglected  case  of  aneurismal 
varix  may  attain  a  wide  development. 

2.  IddopatMc  a/i'terio -venous  commmii- 
cations  between  the  Internal  Carotid  and 
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Cavernous  Sinus  occur  usually  quite  sud- 
denly, from  the  rapture  of  an  aneurism  of 
the  internal  carotid  or  rupture  of  a  diseased 
internal  carotid,  as  it  lies  in  the  cavernous 
sinus.  In  the  majority  of  cases,  the  disease 
commenced  with  pain  or  noise  in  the  head, 
or  some  peculiar  feeling  on  the  affected 
side ;  in  a  few  gradually,  with  or  with- 
out attacks  of  premonitory  pain.  Five  cases 
occm-red  during  pregnancy  ia  women  who 
had  borne  several  children.  In  all  the 
attack  occurred  quite  suddenly,  with  violent 
pain  and  noise  in  the  head  variously  com- 
pared to  a  '  sudden  snap,'  the  '  cracking  of 
a  whip,'  '  the  report  of  a  pistol  overhead,' 
'  a  blowing  noise,'  and  '  a  steam  hammer ; ' 
whilst  in  six  other  females  not  pregnant 
(three  being  over  sixty  years  of  age),  in 
whom  the  attack  was  equally  sudden,  the 
several  sensations  experienced  were  de- 
scribed as  '  something  appearing  to  give 
way,'  with  or  without  a  crack  like  that  of  a 
gun,  '  a  kind  of  crowding  feeling,'  '  a  strong 
buzzing,'  '  a  violent  pain  in  the  eye  or 
temple,'  and  '  something  queer  in  the  head.' 
Two  of  these  patients  were  aroused  from 
sleep  by  the  pain  and  noise,  in  two  the 
affection  began  as  they  were  getting  up  as 
usual  in  the  morning,  and  the  others  as 
they  were  pm'suing  some  ordinary  occupa- 
tion, such  as  washing,  taking  off  shoes,  rub- 
bing in  a  liniment,  returning  from  a  drive, 
and  sitting  down  to  work.  One  woman, 
dm'ing  an  effort  of  childbfrth,  felt  an  '  un- 
usual rattling  in  the  eye,'  and  perceived 
that  the  eye  was  driven  fr-om  the  orbit; 
whilst  another  attributed  the  affection  to 
an  effort  made  during  her  last  confinement, 
five  years  previously.  One  man  felt  a  deep- 
seated  pain  in  the  eye  and  singing  in  the 
ear,  as  he  was  aroused  from  sleep.  Another 
perceived  one  morning,  after  a  fit  of  cough- 
ing and  wdthout  any  premonitory  symp- 
toms, that  the  eye  was  projecting  from  the 
orbit. 

After  the  pain  and  noises,  the  next 
symptoms  to  appear  are  generally  exoph- 
thalmos and  swelling  ot  the  lids  and  con- 
junctiva. In  extreme  cases,  the  eye  may 
be  almost  extruded  from  the  orbit.  Para- 
lysis of  orbital  muscles,  pulsation  of  the 
eyeball,  the  development  cf  pulsating  tu- 
mours out  of  the  ophthalmic  vein  and  its 
branches  at  the  orbital  margin,  with  thrill 
and  the  characteristic  bruit,  dimness  and 
sometimes  loss  of  sight,  dilated  and  fixed 
pupU,  eversion  of  the  lower  lid  and  in- 
crease of  the  conjunctival  pad  (forming  a 
bright-red  tumom-  projecting  between  the 
distended  eyehds),  pain,  often  constant  and 
acute,  at  the  bottom  of  the  orbit,  and  noises 


in  the  head,  will  soon  be  superadded  to  the 
earher  symptoms.  Arterial  blood  would 
issue  if  the  pulsating  tumours  were  punc- 
tured. As  in  the  traumatic  series,  the 
affection  may  spread  to  the  opposite  eye, 
or  commence  in  the  opposite  eye  after 
cessation  or  cure  on  the  same  side  by 
hgature  of  the  carotid. 

3.  Circumscribed  a/nev/rism  of  the  Oph- 
thalmic Artery  would  probably,  as  in 
Guthrie's  case;  cause  pulsating  exophthal- 
mos without  a  pulsating  tumour  appearing 
at  the  orbital  margin,  and  the  bruit  might 
be  distinctly  intermittent. 

4.  Traumatic  ruptu/re  of  the  Ophthal- 
mic Artery  in  the  orbit  would,  in  all 
probabUity,  be  accompanied  by  tearing 
across  of  the  optic  nerve,  and  be  followed 
by  protrusion  of  the  eyeball  and  immediate 
and  irreparable  loss  of  vision.  There  are  no 
facts  to  guide  us  in  regard  to  ruptm'e  of  a 
true  anem'ism  of  the  ophthalmic  artery  in 
the  orbit. 

5.  The  distinctive  featm'es  of  Aneurismal 
Va/rix  within  the  orbit  remain  to  be  de- 
termined. A  single  case  of  varicose  aneur- 
ism of  vessels  within  the  orbit  has  been 
reported. 

6.  Obstructed  Cranial  Sinuses  and  Or- 
bital Veins  have  not  yielded  symptoms 
sufficiently  distinctive  from  anemismal 
varix  of  the  ophthalmic  vein,  due  to  wound 
or  ruptm-e  of  the  internal  carotid,  to  be  dis- 
tinguished. There  is  one  probable  means 
of  diagnosis — viz.  punctin-e  of  the  pulsating 
and  dilated  ophthalmic  vein.  In  anem-ismal 
varix,  arterial  blood  would  issue ;  in  blocked 
sinuses,  &c.,  venous  blood  might  be  expected 
to  appear.  Punctm-e,  however,  does  not  exer- 
cise a  beneficial  influence  on  the  part. 

7.  Vascular  Tumours  of  the  Orbit  are 
of  various  kinds,  aU  shading  into  each  other. 
There  are  erectile  tumours,  consisting  either 
of  capillary  vessels  or  of  a  cellular,  reticu- 
lated, and  spongy  tissue,  containing  either 
arterial  or  venous  blood,  and  often  sur- 
rounded by  a  capsule  of  condensed  connec- 
tive tissue.  These  cavernous  tumom-s  have 
neither  pulsation  nor  bruit.  Yet  they  dove- 
tail into  the  cases  of  pulsatile  arterial  neevus, 
in  which  a  souffle  existed  with  doubtful  pul- 
sation. There  appear  to  be  cases  also  of  ptd- 
satile  venous  noevus.  Then,  there  are  venous 
or  varicose  tumom's  formed  of  dilatations  of 
the  ophthalmic  vein  or  its  branches,  owing 
to  some  obstruction  to  the  retm-n  of  ve- 
nous blood.  If  formed  by  the  ophthalmic 
vein,  they  will  be  prominent  at  the 
upper  and  inner  part  of  the  orbit,  and 
yield  similar  sensations  to  those  afforded 
by  the  pulsatmg  tumours  found  in  cases 
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of  intra-orbital  aneurism,  in  so  far  as  this, 
that  they  will  be  peculiarly  compressible 
and  repressible,  h\it  wiU  have  neither  bruit, 
pulsation,  nor  thi-ill.  They  will  increase  in 
size  in  expiration  and  stooping,  and  dimin- 
ish in  inspiration  and  the  erect  posture. 
Pressure  on  the  internal  jugular  vein 
should  cause  them  to  swell.  These  timiours 
may  originate  after  injury. 

8.  The  true  *  Cirsoid  Anev/rism '  or 
'  Aneurism  by  Anastomosis '  is  composed 
of  vessels  elongated,  varicose  and  tortuous, 
very  thin-walled,  and  more  like  veins  than 
arteries  in  structure.  The  dilated  vessels 
collected  together  form  pidsatile  thrilling 
tumours,  soft  and  compressible.  The 
vessels  are  usually  described  as  arteries ;  but 
it  is  admitted  that  the  dilatation  may  in- 
vade the  arterioles  and  capillaries,  and  even 
spread  to  the  veins,  and  there  can  be  little 
doubt  that  many  of  the  large  pouched  and 
pulsating  vessels  of  a  cirsoid  anemdsm  or 
aneurism  by  anastomosis  are  in  reality  pul- 
sating veins.  This  being  so,  it  is  difficult,  if 
not  impossible,  to  point  out  any  marked  ex- 
ternal differences  between  aneurism  by  an- 
astomosis in  its  extreme  development  and 
aneurismal  varix,  and  it  is  no  wonder  that 
Travers,  Dalrymple,  and  others  adopted 
this  view  of  intra-orbital  aneurism.  The 
chief  difference  consists  in  the  fact  that 
in  one  case  there  is  no  arterio-venous  com- 
munication, and  that  in  the  other  this  com- 
munication exists.  No  proof  has  been  af- 
forded as  yet  that  '  aneurism  by  anas- 
tomosis '  in  its  extreme  development  occurs 
in  the  orbit  as  a  separate  affection.  It  may 
spread  to  the  orbit  from  the  face  or  head ; 
but  farther  observations  of  a  much  more 
precise  nattu-e  than  those  of  Dr.  Morton 
will  have  to  be  made  to  establish  the  affec- 
tion in  the  orbit.  On  the  other  hand, 
arterio-venous  aneurisms  rest  on  so  im- 
movable a  pathological  basis,  and  attain 
so  wide  a  development  in  severe  cases,  that 
this  diagnosis  naturally  occurs  to  the  mind 
in  all  cases  where  pulsating  veins  are 
found.  In  Brainard's  traumatic  case  there 
was  a  loud  blowing  sound  over  the  orbit 
and  more  or  less  over  the  head,  the  veins 
of  the  face  were  prominent,  the  arteries 
of  the  head  and  neck  pulsated  with  un- 
natural force,  thrill  was  heard  over  the 
whole  head,  there  was  an  elastic  and 
pulsating  swelling  at  the  upper  and  inner 
part  of  the  orbit  and  root  of  the  nose,  and 
the  small  vessels  of  the  forehead  and  side 
of  the  nose  pulsated  with  a  peculiar  thrill. 
If  aneurismal  varix  holds  good  for  this  case, 
it  holds  good  for  the  severe  cases  of  orbital 
aneiuism  which  have  been  reported  as  ex- 
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amples  of  '  aneurism  by  anastomosis,'  and 
the  writer  is  inclined  to  beheve  that  other 
cases  of  cirsoid  aneurism  following  an  in- 
jury really  belonged  to  aneurismal  varix. 

9.  Pulsating  Sa/rcoma  of  the  orbit  (pre- 
viously described  as  encephaloid  cancer) 
has  many  features  in  common  with  arterio- 
venous communications,  or  idiopathic  and 
traumatic  aneurismal  varix.  Loss  of  vision, 
exophthalmos,  pulsation,  noise  in  the  head, 
and  bruit  ceasing  when  the  carotid  of  the 
corresponding  side  is  compressed,  are  symp- 
toms of  sarcoma  and  symptoms  of  aneurism. 
Its  onset  is  often  obscure,  and  the  case  will 
be  still  more  obscure  if  the  orbital  tumour 
exists  alone  and  if  its  development  has  fol- 
lowed an  injury.  Moreover,  the  sarcoma- 
tous tumour,  projecting  outwardly,  may 
yield  a  soft,  semi-fluctuating  sensation,  pecu- 
liarly liable  to  deceive  even  the  experienced 
practitioner.  In  M.  Lenoir's  case,  the 
carotid  artery  was  tied,  under  the  impres- 
sion that  the  affection  was  aneurismal. 
The  disease  had  followed  a  fall  on  the  back 
of  the  head,  and  the  only  symptoms  of 
differential  value  were  the  light  whispering 
character  of  the  bruit,  the  irreducibility  of 
the  tumour,  and  its  extension  towards  the 
temporal  fossa.  Pulsation  may  be  present 
without  bruit,  and  the  diagnosis  will  then 
be  more  obvious.  In  Mr.  Nunneley's  case  of 
'  cancer  of  the  orbit '  the  carotid  artery  was 
tied,  and  checked  the  progress  of  the  disease. 
Here  the  diagnosis  was  rendered  probable 
by  the  existence  of  multiple  tumours,  and  by 
the  continuation  of  the  orbital  tumour  into 
the  zygomatic  fossa.  By  attention  to  this 
latter  point,  the  character  of  the  bruit,  &c., 
the  writer  was  able  to  diagnose  malignant 
disease  in  a  case  in  which  it  had  been  pro- 
posed to  tie  the  carotid  artery  for  suspected 
aneurism,  and  to  ensure  the  abandonment 
of  the  proposal.  Ligature  of  the  carotid 
has  several  times  been  practised  by  Ameri- 
can surgeons.  In  one  or  two  cases  a  fatal 
result  occurred ;  in  others  a  combination 
of  ligature  with  extirpation  of  the  growth 
proved  successful.  Ligature  checks  for  a 
short  time  the  progress  of  the  disease,  but 
it  is  only  to  be  advised  in  exceptional  cases. 

10.  A  Meningocele  of  small  size  may 
project  at  the  internal  angle  of  the  orbit  and 
be  mistaken  for  a  nrevus  or  erectile  tumour. 
This  happened  in  M.  Guersant's  case,  which 
was  seen  by  many  Fellows  of  the  Surgical 
Society  of  Paris,  who  agreed  in  recommend- 
ing treatment  by  thread  setons.  Cerebral 
symptoms  supervened,  and  the  child  soon 
died.  It  was  found,  at  the  post-mortem 
examination,  that  the  tumour  was  com- 
posed of  a  small  portion  of  brain-substance 
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covered  by  the  membraneB  of  the  brain, 
which  had  passed  thi-ough  the  fronto-eth- 
moidal  suture,  and  appeared  at  the  inner 
angle  of  the  orbit. 

11.  In  Graves's  disease,  pulsation  of  the 
prominent  eyeballs  is  absent.  Derange- 
ment of  the  sympathetic  system,  or  a  mor- 
bid state  of  the  lenticular  ganglion,  has  no 
known  connection  with  the  production  of 
symptoms  resembling  those  of  aneurismal 
varix  of  the  ophthalmic  vein. 

12.  The  distinctive  features  of  throm- 
bosis of  the  orbital  veins,  aneurism  of  the 
carotid  in  the  cavernous  sinus,  and  aneu- 
rism of  the  ophthalmic  artery  before  it 
enters  the  orbit,  may  be  gathered  from 
what  has  been  stated  above  under  the  head 
of  pathology. 

Treatment.— In  a  small  proportion  of 
both  traumatic  and  idiopathic  cases,  the 
symptoms  of  orbital  aneurism  have  sub- 
sided in  the  course  of  weeks,  months,  or 
years  by  simple  means,  such  as  attention 
to  diet  and  abstinence  from  stimulants, 
application  of  cold,  exhibition  of  drugs 
lilte  belladonna,  veratrum  viride,  ergot,  and 
digitalis,  and  mechanical  compression  of 
the  pulsating  tumour.  To  oppose  the  ex- 
pectant treatment,  we  have  Nelaton's  case 
djong  from  hsemorrhage  fr'om  the  nose 
only,  mechanical  treatment  having  been 
employed ;  and  Scott's  case,  saved  from  a 
similar  fate  by  prompt  ligation  of  the 
carotid.  To  these  we  must  add  several 
cases,  in  which  the  symptoms  were  aggra- 
vated after  the  lapse  of  months  or  years. 
The  sm-gical  means  of  treatment  at  our  dis- 
posal are  local  compression  of  the  tumour, 
digital  and  instrumental  compression  of  the 
common  carotid,  galvano-punctm-e,  subcu- 
taneous injection  of  ergotine,  injection  of 
coagulating  fluids  into  the  pulsating  veins, 
ligature  of  vessels  within  the  orbit,  with  or 
without  removal  of  the  pulsating  mass,  and 
ligature  of  the  carotid  artery  or  arteries. 

Local  compression  produced  some  bene- 
fit in  three  cases,  and  was  either  useless, 
too  painful,  or  injm'ious  by  increasing  the 
chemosis  and  congestion,  in  seven  others. 

Instrumental  compression  has  failed  in 
several  cases.  Glascott,  however,  in  1883, 
related  a  successful  instance  in  a  traimiatic 
case.  A  man,  forty-two,  fell  down  an  open 
hatchway.  The  night  after  the  accident  he 
noticed  a  whizzing  noise  in  his  head,  which 
continued.  A  month  after  the  accident  his 
left  eye  began  to  protrude.  When  first 
seen,  the  upper  lid  was  swoUen,  conjrmctiva 
chemosed,  and  vision  very  much  reduced. 
The  ocular  and  conjunctival  veins  were 
enormously  distended  and  varicose,  and  the 


retinal  veins  were  enlarged  and  tortuous. 
At  the  inner  superior  angle  of  the  orbit  a 
large  vessel  was  seen  pulsating.  On  ap- 
plying a  stethoscope,  a  quarter  of  an  inch 
above  the  supra-orbital  notch,  a  loud  blowing 
murmur  was  audible,  synchronous  with  the 
cardiac  systole,  and  was  not  continuous. 
Patient  was  put  on  ten  gi-ains  of  pot.  iodide, 
and  compression  of  the  left  carotid  was 
maintained  by  the  patient  with  a  com- 
pressor, made  of  a  wooden  knitting  needle 
with  its  head  protected  by  a  firm  pad. 
Compression  was  kept  up  by  the  patient 
for  two  minutes  at  a  time,  every  quarter  of 
an  hour.  Compression,  begun  on  September 
80,  was  kept  up  till  December  21.  The 
large  vessel  at  the  superior  inner  angle 
had  ceased  to  pulsate.  No  pulsation  was 
detected  anywhere  in  the  orbit,  nor  any 
brtiit.  There  was  old  clot  at  the  bottom  of 
the  anterior  chamber,  and  there  was  no 
perception  of  light. 

Digital  compression  of  the  common 
carotid  was  first  practised  by  Gioppi.  It 
failed  in  ten  traiunatic  cases,  and  cm-ed 
three  out  of  six  idiopathic  cases.  It  may 
either  be  continuous  or  intermittent,  and  it 
is  worth  noticing  that  in  the  three  success- 
ful cases  (Gioppi,  Scaramuzza,  and  Gale- 
zowski),  as  well  as  in  Glascott's  case,  just 
related,  it  was  only  practised  for  a  short 
period  in  the  twenty-fom*  hours,  and  not 
for  many  minutes  at  a  time.  In  Gioppi' s 
case,  as  compression  caused  faintness,  it 
was  only  employed,  for  a  minute  or  two  at 
a  time,  by  the  convalescent  patients  in  the 
ward,  the  patient  herself,  and  the  pupUs. 
Pulsation  and  noises  ceased  at  the  end  of 
the  fom'th  day.  In  Scaramuzza's  case 
digital  compression,  employed  very  cau- 
tiously on  account  of  aortic  disease,  was 
practised  for  not  more  than  five  or  six 
turns,  the  total  period  of  compression  being 
only  seven  hom-s  twenty  minutes.  The 
eye  had  then  entirely  re-entered  the  orbit, 
and  pulsation  had  ceased.  In  M.  Galezow- 
ski's  case,  compression  was  practised  every 
two  or  three  days  for  fifteen  or  twenty 
minutes,  afterwards  increased  to  forty-five 
or  sixty  minutes  daily.  Marked  rehef  fol- 
lowed each  sitting,  and,  at  the  end  of  a 
month,  the  movements  of  the  globe  had 
returned,  the  eyeHd  was  raised,  and  the 
chemosis  was  gone.  An  interruption  of  the 
treatment  for  about  a  fortnight  took  place ; 
then  it  was  recommenced,  and  continued 
for  more  than  two  months  every  two  or 
three  days.  A  month  later,  the  protrusion 
had  almost  entirely  disappeared,  the  pa- 
tient heard  no  bruit,  and  none  could  be 
heard  on  auscultation  over  the  cranium. 
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Digital  compression  of  the  carotid  should 
not  be  practised,  by  any  one  person,  _  for 
more  than  ten  or  fifteen  minutes  at  a  time 
■without  rehef.    It  is  by  no  means  easy  of 
eflicient  appUcation  by  inexperienced  assis- 
tants, but  it  is  a  valuable  method  of  treat- 
ment, fi'ee  from  danger  when  applied  with 
due   precautions,  capable  of  occasionally 
effecting  a  cure,  especially  in  idiopathic 
cases,  and  serves  as  a  valuable  preparation 
;  for  hgature  by  estabHshing  anastomosing 
,  channels,  and  preventing  distm'bance  of  the 
,  cerebral  fimctions  subsequently  to  Hgatm-e. 
Galvano-puncture  is  not  well  suited  for 
appHcation  to  a   thin -walled  aneurismal 
vaiix  of  the  ophthalmic  vein.    It  has  twice 
faUed  in  a  traumatic  case.    M.  Petrequin's 

■  patient  died  after  Ugature  and  subsequent 
galvano-pimcture,  but  whether  from  the 
former  or  latter  method,  or  the  combination 
of  the  two,  is  not  clear. 

Injection  of  ergotine  suhcutcmeously 
was  practised  in  the  case  of  Schiess-Ge- 
I  museus  and  Socia,  and  produced  nausea, 
'  vomiting,  oedema,  and  increase  of  the  tu- 
i  mour.  There  are  no  rational  grounds  for 
t  expecting  success  from  this  procedure. 

Injection  of  a  coagulating  fluid  into  the 
:  pulsating  tmnott/r  has  been  practised  four 
!  times.  In  two  traimaatic  cases  (Bourguet 
'■'  and  Desormeaux)  a  solution  of  the  per- 
'  chloride  of  iron  was  used  and  effected  a 
:  cure,  vision  being  restored.  In  Brainard's 
'  case,  the  lactate  of  iron  eifected  a  cure  after 
,t  the  failure  of  Hgature,  but  the  eye  was 
'\  lost.  Brainard  had  previously  tried  the 
f  effects  of  the  lactate  of  iron  in  solution  on 
i  a  dog  without  iU  effect,  and  he  had  also 

■  used  it  on  the  human  subject,  injecting  it 
I  into  the  veins  at  the  bend  of  the  elbow. 
:  Each  of  the  veins  into  which  it  was  thrown 

was  obhterated  after  a  time,  and  converted 
into  a  fibrous  cord.  He  considers  that, 
while  the  perchloride  of  iron  is  a  foreign 

■  substance  causing  coagulation  of  the  blood, 
*  and  is  apt  to  be  followed  by  gangrene  and 
"  suppuration,  lactate  of  iron  is  composed  of 

ments  which  are  natiKal  elements  of  the 
>od,  and  acts  by  gradually  causing  thick- 
ing  of  the  coats  of  the  veins,  converting 
into  fibrous  cords  and  thus  obstruct- 
•j.  the  circulation.  In  the  writer's  case,  the 
entity  of  perchloride  injected  (5  drops) 
.  'jved  to  be  insufiicient  to  effect  complete 
coagulation. 

Injection  of  coagulating  fluids  in  arterio- 
venous aneurism  stands  on  a  different 
footing  from  injection  of  a  ntevus,  as' the 
blood-current  in  the  veins  is  reversed.  It 
'  ^nly  adapted  for  aneurismal  varix  of  the 
uthalmic  vela  and  its  branches,  outside 


the  orbit.  It  is  more  painful  than  ligature 
and  probably  involves  more  risk  to  vision, 
as  it  may  set  up  inflammatory  mischief  in 
the  loose  areolar  tissue  round  the  veins, 
which  may  spread  to  the  cornea.  It  may 
also  effect  so  much  coagulation  as  to  inter- 
fere with  the  requisite  supply  of  blood  for 
the  maintenance  of  the  ocular  tissues. 
When  injection  is  practised,  pressure  on  the 
carotid  should  be  maintained  during  the 
operation. 

Taking  account  of  those  cases  only  of 
which  the  writer  knows  some  of  the  particu- 
lars, Ugatu/re  of  the  common  carotid  has 
been  practised  56  times  in  54  cases,  the 
right  carotid  having  been  tied  21  times 
and  the  left  carotid  33  times.  In  two  cases 
the  side  is  not  stated.  Of  the  54  cases,  21 
were  idiopathic  and  32  traumatic  —  the 
nature  of  the  other  case  not  being  known 
to  the  writer.  Of  the  21  idiopathic  cases 
in  which  Ugature  was  practised,  12  were 
affected  on  the  right  side  and  9  on  the  left  ; 
4  died  and  17  recovered.  Two  of  the 
patients  who  died  were  females  advanced  in 
years,  and  both  had  atheromatous  arteries. 
One,  aged  sixty-five,  died  on  the  sixteenth 
day  from  secondary  haemorrhage  and  cere- 
bral disturbance;  the  other,  aged  sixty- 
three,  died  in  fifty-two  hom*s  from  cere- 
bral causes  only.  A  third  (Gritchett's) 
case  was  of  a  mahgnant  nature,  and  the 
patient  succumbed,  some  months  after  the 
operation,  from  repeated  haemoiThages  fr'om 
the  orbit.  The  fom'th  patient,  a  female, 
aged  only  twenty-three,  operated  on  by  Dr. 
Morton,  died  suddenly,  the  day  after  the 
operation,  from  inflammation  at  the  base  of 
the  brain.  Of  the  17  patients  who  recovered, 
13  were  cured  of  the  aneurismal  affection, 
vision  being  restored  in  9,  lost  or  not 
regained  in  3,  and  not  mentioned  in  the 
others.  In  3  partial  benefit  resulted,  vision 
being  lost  in  1,  impaired  in  1,  and  not  men- 
tioned in  the  other.  In  1  (Frothingham's) 
the  aneurismal  affection  subsided  for  a  time. 
Pulsation  returned  in  fourteen  days.  Three 
years  later  the  disease  was  again  m-gent. 
The  eyebaU  was  enucleated  and  the  tumour 
removed,  and  the  patient  recovered. 

Of  the  32  traumatic  cases  5  died  and 
27  recovered.  The  ages  of  the  patients 
who  died  were  respectively  seventeen, 
twenty-two,  forty,  thfrty-three,  and  forty- 
two.  One  of  the  five  was  subjected  to 
galvano-puncture  subsequently  to  ligatm-e, 
and  the  cause  of  death  is  not  stated.  In  3 
cases  the  cause  of  death  appears  to  have 
been  pyemia,  1  recovering  from  the 
operation,  but  retiu*ning  to  the  hospital  and 
j  dying  at  the  end  of  three  months.  The 
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fifth  patient  (Dr.  Morton's)  died  rather 
suddenly,  from  serous  apoplexy,  during  the 
night  after  the  hgature.  Of  the  27  patients 
who  recovered  after  ligature  of  one  carotid, 
only  17  were  cured  of  the  anem-ismal  affec- 
tion of  the  orbit,  1  subsequently  to  in- 
jection, vision  being  lost  or  not  regained 
in  6,  and  the  bruit  being  noted  as  persist- 
ing in  4.  In  8  of  the  17  the  cure  was  in  aU 
respects  complete.  In  1  the  common  and 
external  carotid  arteries  were  tied  on  the 
side  affected.  In  5  the  operation  was  un- 
successful ;  2  were  subsequently  cured  by 
Ugature  of  the  opposite  carotid,  and  1  by 
injection  of  lactate  of  iron.  In  5  partial 
benefit  resulted,  the  symptoms  being  dimin- 
ished but  not  removed  in  3,  and  being  re- 
moved for  a  time  only  in  the  others.  In 
Velpeau's  case,  the  symptoms  were  removed 
altogether  on  the  left  side  but  returned  on 
the  right.  In  Knapp's  case,  hgatm-ed  by 
Dr.  Sands,  the  symptoms  returned ;  the  ex- 
ophthalmos increased,  the  cornea  sloughed, 
and  the  eye  was  lost  by  panophthalmia. 
The  eye  was  enucleated  and  a  large  pul- 
sating ophthalmic  vessel  (evidently  the  vein) 
Hgatured  at  the  apex  of  the  orbit.  The 
patient  recovered.  One  case  (Flatten' s), 
whose  nature  is  not  known  to  the  writer, 
was  cured. 

Taking  the  two  sets  of  cases  together, 
we  have  a  total  of  54  cases.  Out  of  this 
number  there  were  8  deaths,  for  one  death 
was  unconnected  with  the  operation,  5 
faUiires  to  cure  the  disease,  9  partial  suc- 
cesses and  temporary  removal  of  the  symp- 
toms. Of  the  5  cases  in  which  the  opera- 
tion failed,  2  were  cm'ed  by  Hgatm'e  of 
the  opposite  carotid  and  1  by  injection.  Of 
the  31  cases  ciired,  vision  was  restored  in 
20,  lost  or  not  regained  in  9.  The  bruit  per- 
sisted certainly  in  4,  and  probably  in  others 
not  examined  with  the  stethoscope. 

The  two  cases  in  which  both  carotids  were 
tied  occurred  in  America.  In  one  case,  the 
interval  between  the  operations  on  the  two 
arteries  was  tMrty  days,  in  the  other  four- 
teen months.  Vision  appears  to  have  been 
improved  in  the  former  case,  but  it  had 
been  lost  and  was  not  regained  in  the  other. 

Ligature  of  the  common  carotid  is  at 
present  the  most  successful  and  satisfactory 
means  of  treating  orbital  anem-ism.  It 
should  not  be  practised  on  patients  advanced 
in  years,  or  on  those  with  heart-disease  or 
evident  atheromatous  degeneration  of  arte- 
ries. The  two  cases  operated  on  over  sixty 
years  of  age  succumbed,  and  if  we  deduct 
these  as  well  as  P^trequin's  case,  in  which 
the  subsequent  galvano-puncture  may  have 
been  the  real  cause  of  death,  there  were  5 


deaths  in  54  cases,  or  rather  66  operations. 
One  of  the  5  deaths  did  not  take  place  till 
three  months  after  operation,  and  can 
scarcely  be  regarded  as  dhectly  caused  by 
it.  Two  of  Morton's  cases  died  suddenly 
within  twenty-four  hours,  and  were  probably 
not  in  a  fit  state  for  operation,  having  al- 
ready some  inflammatory  affection  at  the 
base  of  the  brain.  If  these  last  three  cases 
are  included,  the  death  rate  would  be  about 
nine  per  cent. ;  if  excluded,  it  would  be  under 
four  per  cent.  The  percentage  of  absolutely 
successful  cases  or  cures  would  be  about 
fifty-five. 

Return  of  the  symptoms  after  ligature 
may  take  place  in  three  different  ways. 
In  cases  of  arterio-venous  communication, 
the  symptoms  may  retm-n  on  the  same  side 
fi-om  want  or  deficiency  of  coagulation  of  H 
the  blood  in  the  ophthalmic  vein,  carotid 
artery,  and  cavernous  sinus,  or  clot  may  form 
temporarily  and  be  washed  away.  Secondly, 
the  symptoms  may  return  either  on  the 
opposite  side  or.  in  the  outer  part  of  the 
same  orbit,  after  being  cured  on  the  inner 
side.  Obliteration  of  the  ophthalmic  vein 
may  have  occurred  on  the  side  orighiaUy 
affected,  but,  the  arterio-venous  opening  still 
remaining  patent,  the  arterial  blood  is  either 
pumped  into  the  circular  sinus  and  the 
cavernous  sinus  and  ophthalmic  vein  on  the 
other  side,  or  through  the  emissary  veins 
into  the  pterygoid  plexus,  and  so  may  reach 
the  same  orbit  again  through  the  spheno- 
maxillary fissure.  If  there  are  two  oph- 
thalmic veins,  one  may  be  obhterated  and 
the  other  become  corresjiondingly  enlarged, 
or  both  may  expand  together.  Thu-dly,  in 
cases  of  true  aneurism,  the  affection,  which 
seems  to  have  been  a  return  on  the  opposite 
side,  may  be  in  reahty  the  formation  of  an 
aneurism  de  novo.  Although  hgature  of 
the  carotid  seems  to  offer  the  best  chance 
of  recovering  useful  vision,  when  vision  is 
impaired  or  threatened,  it  is  by  no  means 
an  infaUible  remedy.  If  vision  is  lost  or 
nearly  lost  before  operation,  it  will  rarely  be 
regained ;  if  only  unpaired  it  will  probably 
improve,  but  there  are  one  or  two  cases  in 
which  sight  was  lost  subsequently  to  liga-  T 
ture. 

The  causes  of  loss  of  vision  in  cases  of  » 
orbital  aneurism  both  before  and  after  treat-  I 
ment  deserve  attention.  In  some  trau-  1 
matic  cases,  the  optic  nerve  may  be  torn  T 
across  at  the  time  of  the  accident ;  in  some 
idiopathic  cases,  the  damage  to  its  structiure 
may  occur  fi'om  pressiure  of  a  circumscribed  j 
aneurism  or  pressure  of  blood-clot  wlicn  | 
an  aneurism  is  ruptured.  Pressiu-e  on  tlio  | 
ophthalmic  nerve  may  occasion,  directly  or 
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indirectly,  ulceration  of  the  cornea.  Vision 
has  been  lost  in  cases  treated  simply, 
treated  by  digital  compression,  treated  by 
injection,  and  treated  by  Hgature.  The 
cornea  has  gi'own  hazy  after  ligature  and 
recovered  itself;  it  has  ulcerated  after 
ligature,  and  the  eyeball  has  atrophied  more 
than  once ;  it  has  ulcerated  and  healed 
before  ligatiu-e,  and  it  has  ulcerated  before 
ligature  and  healed  afterwards.  Vision,  al- 
most lost  before  injection  of  perchloride  of 
iron,  has  been  regained  afterwards ;  injec- 
tion has  also  been  followed  by  ulceration  of 
cornea,  severe  inflammation  of  the  eye, 
loss  of  the  humom-s  and  collapse  of  the 
globe.  In  all  cases,  vision  rests  on  a  pre- 
carious foundation,  and  it  is  impossible  to 
predict  positively  whether  the  treatment 
recommended  will  succeed  in  preserving  or 
restoring  it  in  any  particular  case.  Delay 
in  treatment  certainly  endangers  vision. 
The  altered  conditions  of  nutrition  render 
the  preservation  of  transparency  in  the 
media  and  of  the  integrity  of  the  retina 
precarious,  whilst  treatment  involves  the 
possibihty  of  excessive  coagulation  in  the 
vessels,  and  interferes  with  a  due  supply  of 
blood.  On  the  whole,  the  evidence  appears 
to  be  in  favour  of  early  resort  to  Hgature, 
as  affording  the  best  prospect  of  restoration 
or  presentation  of  sight.  In  case  of  failure 
of  Hgature  on  one  side,  the  question  of  Hga- 
turing  the  opposite  carotid  wiU  present 
itself  for  consideration,  and  may  be 
answered  by  first  ascertaining  the  effect  of 
digital  compression  of  the  vessel.  Ligature 
of  the  opposite  carotid  wiU  also  have  to  be 
compared  with  other  available  methods, 
such  as  coagulating  injections. 

^  Ligatv/re  of  the  aneitrismal  ophthalmio 
vein  at  the  apex  of  the  orbit  might  be 
feasible  and  successftil,  in  selected  cases. 

Ligature  of  pulsating  vessels  in  the 
orbit  has  been  attempted  or  practised  on 
three  occasions.  In  1860  M.  Passavant, 
diagnosing  a  traumatic  aneurism  of  the 
lacrymal  artery  in  a  gu-1  of  nine,  who  had 
been  wounded  by  a  knitting-needle  thrown 
at  her  in  a  rage  by  her  sister,  attempted  to 
reach  and  tie  the  vessel  by  dissecting  the 
soft  parts  from  the  external  waU  of  the 
orbit,  and  resecting  the  bones  sufficiently 
to  aUow  the  finger  to  penetrate  behind  the 
globe.  At  the  apex  of  the  orbit,  very  deeply 
ajid  on  the  inner  side  of  the  optic  nerve, 
the  finger  encountered  the  pulsations  of  an 
aneurisraal  ponch,  but  aU  attempts  to  tie  it 
were  vain.  The  child  remained  after  the 
operation  in  the  same  state  as  before. 

Arterio-venotis  aneurisms  of  vessels 
witliin  the  orbit  are  almost  unknown.  In 


'  1875  Mr.  Lansdown  of  Bristol  reported  '  a 
case  of  varicose  aneurism  of  the  left  orbit 
cm-ed  by  Hgature  of  the  diseased  vessels.' 
A  few  cases  have  some  claims  to  be  regarded 
as  instances  of  '  aneurism  by  anastomosis.' 
Noyes,  in  an  idiopathic  case  occurring  in 
1881,  tied  the  angular  artery  (?)  and  exposed 
a  protruding  pulsating  vessel  at  the  inner 
and  lower  side  of  the  orbit.  The  latter  was 
then  cautiously  dissected  up  and  traced  into 
the  cavity  of  the  orbit,  vmtH  it  reached  the 
groove  for  the  infra-orbital  nerve,  where  it 
dipped  down.  A  Hgature  was  put  about 
this  end  and  the  vessel  excised.  It  proved 
to  be  a  vein  and  was  larger  than  a  crow- 
qmU.  In  eighteen  days  both  Hgatures 
came  away.  In  fifty  days  the  patient  was 
discharged.  Pulsation  ceased,  and  the  eye 
returned  to  its  place.  Three  other  cases, 
in  which  the  eye  and  the  pulsating  vessels 
have  been  enucleated,  were  operated  on  by 
Frothingham,  Knapp,  and  Morton  respec- 
tively. Walter  Eivington. 

OEOHITIS.  See  Testis,  Diseases  of 
the. 

OS  0  ALOIS,  Excision  of  the. -It  is  not 

imcommon  to  meet  with  cases  in  which  the 
OS  calcis  alone  of  the  tarsal  bones  is  the  seat 
of  degenerative  disease ;  and  when  any  large 
part  of  its  central  tissue  is  softened,  or  a 
considerable  portion  of  its  surface  is  carious, 
the  bone  may  with  great  advantage  be 
dissected  out  from  its  connections  with  the 
rest  of  the  tarsus,  and  a  most  useful  foot  be 
left. 

Operation. — The  best  method  of  remov- 
ing the  OS  calcis  is  that  recommended  by 
Mr.  Holmes.  An  incision  is  made  on  a 
level  with  the  upper  border  of  the  bone, 
commencing  at  the  inner  edge  of  the  tendo 
AchilHs,  and  passing  forwards  to  a  point  a 
Httle  in  front  of  the  calcaneo-cuboid  joint, 
which  Hes  midway  between  the  outer  mal- 
leolus and  the  base  of  the  fifth  metatarsal 
bone.  The  incision  should  be  made  down 
to  the  bone,  and  divide  the  tendo  AchilHs. 
Another  incision  is  then  to  be  drawn  across 
the  sole  at  a  right  angle  to  the  first,  and  at 
a  point  corresponding  to  the  calcaneo- 
cuboid joint;  it  shoidd  stop  short  of  the 
outer  border  of  the  grooved  or  internal  sur- 
face of  the  OS  calcis,  so  as  to  avoid  the  pos- 
terior tibial  vessels.  The  flap  thus  formed 
is  dissected  up  and  the  calcaneo-cuboid  joint 
freely  opened ;  then  the  connections  of  the 
calcaneum  with  the  astragalus  are  divided. 
The  bone  should  next  be  levered  out  of  its 
bed  to  some  extent  with  an  elevator,  and 
grasped  with  the  Hon-forceps,  by  which  it 
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is  to  be  tvirned  aside,  so  that  the  soft  part 
can  be  carefully  cleared  from  its  inner 
side.  Any  remaining  ligamentous  attach- 
ments being  now  divided,  the  bone  can  be 
pulled  away. 

The  operation  will  be  much  facilitated 
by  the  use  of  an  Esmarch's  bandage,  which 
enables  the  position  of  the  joints  to  be  more 
easUy  seen.  The  flaps  are  to  be  brought 
together  with  sutures,  a  drainage-tube  in- 
serted, and  the  limb  placed  upon  a  splint, 
with  the  foot  at  a  right  angle  to  the  leg. 
The  gap  left  by  the  removal  of  the  bone 
fills  up  with  dense  fibrous  tissue.  The  tendo 
Achillis  takes  a  fresh  attachment,  and  as  a 
rule  a  perfectly  useful  foot  results,  the  only 
deformity  in  which  is  a  sHght  elevation  of 
the  heel. 

Many  surgeons  prefer  to  dispense  with 
the  sole  incision  altogether,  and  prolong  ^ 
the  horizontal  cut  on  the  inner  side  of  the  { 
foot  to  a  point  corresponding  with  the 
calcaneo-cuboid  articulation  on  the  outer 
side.  The  advantage  of  this  method  is  that 
the  scar  is  not  exposed  to  pressure. 

Another  method  of  removing  the  os 
calcis  is  that  of  turning  back  a  flap  from 
the  heel,  such  as  is  made  in  Syme's  ampu- 
tation, the  incision  running  from  the  tip 
of  the  outer  malleolus  to  a  coiTesponding 
point  on  the  inner  side  of  the  foot;  the 
joints  are  then  opened  and  the  bone  dis- 
sected out.  This,  however,  is  a  much  less 
convenient  plan  than  that  first  described.  . 

The  subperiosteal  method  is  tedious,  and 
does  not  seem  to  give  better  results  than 
the  ordinary  operation. 

J.  Waeeington  Hawaed. 

OS  INNOMIlirATUM,  Fracture  of 
the.    See  Pelvis,  Injuries  of  the. 

OSMIDROSIS.    See  Hypeeideosis. 

OSTEO-AISrEURISM.— It  is  doubtful 
if  this  term  ought  still  to  be  preserved ;  for 
all  the  cases  of  pulsatile  tumours  of  bone 
which  have  been  recorded  of  recent  years, 
since  the  general  use  of  the  microscope, 
have  proved,  when  this  method  of  investiga- 
tion has  been  adopted,  to  be  central  sarco- 
mata. A  large  proportion  of  the  myeloid 
and  round-celled  sarcomata,  growing  in  the 
cancellous  tissue  of  bone,  pulsate  distinctly, 
and,  before  the  microscope  was  employed 
for  the  examination  of  these  tumom's,  were 
often  described  as  osteo-aneurisms,  on  ac- 
count of  their  pulsation  and  the  apparent 
absence  of  anything  more  soUd  than  blood- 
clot.  But  in  the  outlying  parts  of  such  tu- 
mours, new-growth,  of  the  sarcomatous  type, 
has,  of  recent  years,  always  been  found. 


Under  Tumours  of  Bone  a  clinical  de- 
scription ofthese  endosteal  growths  is  given, 
to  which  the  reader  is  referred  for  further 
information.  Their  pulsation  seems,  in  most 
cases,  to  be  due  to  the  large  number  of  new 
and  dilated  vessels  which  they  contain. 
In  some  of  the  myeloid  sarcomata  niunerous 
cystic  cavities  are  foimd,  filled  with  blood 
in  different  degrees  of  consistence,  into 
which  the  enlarged  vessels  probably  open ; 
but  the  growth  is  so  soft  and  diffluent  that 
an  accurate  examination  of  the  centre  can 
very  rarely  be  undertaken.  The  more  solid 
tissue  in  the  outlying  and  peripheral  parts 
of  the  growth  is  that  which  is  generally 
examined,  to  demonstrate  the  nature  of  the 
tumour ;  and  this  examination,  as  stated 
above,  has  almost  invariably  proved  that 
the  growth  is  one  of  the  sarcomata,  most 
frequently  the  myeloid  or  round-celled. 

A  vascular  tumour  has  also  been  de- 
scribed as  occurring  in  the  flat  bones,  such 
as  those  of  the  skull  in  young  children,  re- 
sembling in  its  general  structure  the  arterial 
erectile  growth  that  is  occasionally  seen  in 
the  soft  parts  of  the  face  and  scalp. 

H.  H.  Cluttok. 

OSTEO-ARTHRITIS.— A  chronic  dis- 
ease  of  the  joints,  occurring  usually  in 
persons  past  maturity,  and  giving  rise  to 
extensive  changes  in  the  shape  and  texture 
of  the  articiilar  tissues,  with  corresponding 
interference  with  function. 

The  striking  features  of  this  disease  are 
the  altered  shape  of  the  joint  surfaces, 
which  are  worn  away  in  some  parts  and 
irregularly  nodulated  in  others ;  the  soften- 
ing and  destruction  of  Hgaments,  allowing 
displacement  of  the  bones;  the  loud  and 
easily  felt  crepitus  on  movement ;  and  the 
progressive  loss  of  mobility. 

The  disease  is  seen  chiefly  in  ill- 
nourished  persons  of  declining  years,  and 
is  said  to  be  more  common  in  those  of 
rheumatic  ancestry  or  predisposition.  But 
it  may  be  observed  in  younger  persons 
who  have  been  subjected  to  depressing  in- 
fluences or  to  injijry,  and  is  occasionally 
met  with  in  children.  When  it  does  occur 
in  the  young,  the  disease  is  extensive  in 
its  distribution  and  comparatively  rapid  in 
its  progress.  The  writer  has  seen  two 
very  severe  cases  in  female  children  before 
puberty.  \ 

The  disease  often  seems  to  have  its 
origin  in  injmy,  a  sprain  or  blow  upon  a 
joint  eUciting  the  first  symptoms;  yet  the 
predisposing  diathesis  is  doubtless  also 
essential  for  its  production,  because  the 
inflammation  started  by  the  injury  leads  to 
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resiilts  entirely  different  from  those  of 
ordinary  traumatic  arthiitis,  and,  moreover, 
other  joints  besides  the  injured  one  subse- 
quently become  affected. 

Osteo-arthiitis  is  probably  one  of  the 
few  joint-diseases  which  commence  in  the 
ai-ticidar  cai-tilage.  The  earliest  changes 
are  observed  in  this  tissue,  which  loses  its 
proper  smoothness  and  pearly  grey  colour, 
and  becomes  roughened,  of  dull  yellow 
tint,  wasted,  and  worn  away  at  the  points 
of  greatest  friction ;  while,  at  the  same  time, 
irregular  and  nodular  thickening  occurs  at 
its  edges,  where  least  subjected  to  pressure. 
After  a  time  the  synovial  membrane  be- 
comes vascular  and  thickened,  and  there  is 
sometimes  considerable  effusion  into  the 
joint.  Fluid  distension  of  the  joint  is  not, 
however,  usually  of  long  dm-ation,  nor  is 
it  a  prominent  symptom  in  this  affection. 
As  'the  disease  progresses  the  cartilaginous 
outgrowths  ossify,  and  similar  formations 
occur  about  the  margins  of  the  joint-sur- 
fia,ces,  especially  at  the  insertion  of  tendons  ; 
at  the  same  time,  the  wearing  away  of 
the  cartilages  exposes  the  bones,  the  ends 
of  which  become  flattened  out  and  the 
articular  cavities  enlarged,  while  their  sur- 
faces become  hard,  dense,  and  poKshed. 

The  neighbouring  ligaments  and  ten- 
dons become  softened,  stretched,  wasted,  or 
completely  destroyed ;  so  that,  in  addition 
to  the  great  alterations  of  shape  which  the 
bony  outgrowths  and  flattening  out  of  the 
joint-surfaces  have  produced,  more  or  less 
displacement  occurs.  Moreover,  some  of 
these  cartilaginous  or  bony  formations  may 
become  detached  into  the  cavity  of  the 
joint,  and  thus  give  rise  to  a  so-called 
'  loose  cajrtilage.' 

The  symptoms  of  course  differ  with 
the  stage  of  the  disease,  and  it  is  important 
to  remember  that  the  affection  varies 
greatly  in  its  rate  of  progress.  At  the  com- 
mencement, aching  pain  and  stiffness 
and  crackling  in  the  joint  are  the  chief 
characteristics,  to  which,  after  a  variable 
time,  are  added  nodulation  and  displace- 
ment of  the  joint-surfaces,  and  alterations 
in  the  axes  of  the  limbs. 

It  is  the  rapid  occurrence  of  these  later 
changes,  especially  after  injmies,  which 
gives  rise,  sometimes,  to  suspicions  of  frac- 
ture and  to  the  erroneous  diagnosis  of  par- 
tial dislocation.  In  the  shoulder,  the  long 
tendon  of  the  biceps  may  be  completely 
divided,  the  glenoid  cavity  much  enlarged, 
and  the  head  of  the  humerus  altered  in 
shape,  BO  that  the  natural  outlines  of  the 
joint  are  not  recognisable ;  and  movement, 
which  is  too  free  in  some  directions  and  re- 


stricted in  others,  is  accompanied  by  loud 
crepitus.  It  is  easy  to  see  that  these  are 
conditions  which,  especially  if  they  ensue 
upon  an  injury,  may  be  misinterpreted  by 
the  sufferer,  and  possibly  by  his  attendant. 

So  also  in  the  wrist,  the  osteal  changes 
may  simulate  displacement  of  the  carpal 
bones ;  and  in  the  hip-joint  the  flattening 
of  the  head  of  the  femur,  the  shortening  of 
its  neck,  the  enlargement  of  the  cavity  and 
roughening  of  the  margin  of  the  acetabulum, 
and  the  destruction  of  the  round  Hgament 
give  rise  to  symptoms  which  may  be  mis- 
taken for  intra-capsular  fr'acture. 

It  is  well  to  bear  in  mind  then,  that  in 
elderly  persons,  and  in  those  predisposed  to 
this  disease,  a  fall  on  the  hip,  a  fracture  of 
the  lower  end  of  the  radius,  a  sprain  of  the 
knee  or  a  blow  on  the  shoulder,  are  injm-ies 
which,  amongst  others,  are  fr-equently  fol- 
lowed by  the  development  of  osteo-arthritis. 

Treatment. — In  the  treatment  of  osteo- 
arthritis it  is  of  the  first  importance  to  im- 
prove the  nutrition  of  the  patient,  which  will 
almost  always  be  found  defective.  "When, 
therefore,  injm-ies  such  as  those  alluded  to 
occur  in  elderly  persons,  or  in  those  pre- 
maturely senile,  or  who  are  ill-nourished 
or  suspected  to  have  any  predisposition  to 
osteo-arthritis,  a  generous  diet,  in  which  oil 
and  fatty  food  should  have  a  large  share, 
should  be  given  during  the  treatment  of 
the  injury;  while,  at  the  same  time,  the 
nutrition  of  the  injured  limb  should  be  pro- 
moted by  warmth,  friction,  and  other  suit- 
able measures. 

In  thfe  early  stages  of  the  disease,  warm 
douches,  fr'iction  with  oleaginous  liniments, 
soft,  warm  supports  to  the  joints,  appUed 
so  as  not  to  interfere  with  the  circulation 
nor  with  moderate  use  of  the  limb,  are  the 
appropriate  local  treatment.  Cod-Uver  oU, 
sulphur,  arsenic,  or  guiacima  may  be  given 
internally.  If,  in  spite  of  such  measures, 
the  disease  is  progressive,  it  is  worth  while 
for  the  patient  to  seek  one  of  the  sulphurous 
spas,  where  the  treatment  is  often  pro- 
ductive of  great  benefit. 

In  the  advanced  stages  of  the  malady, 
attention  to  the  general  nutrition  and  the 
maintenance  of  warmth  are  the  chief  aids, 
but  the  local  changes  are  of  com-se  irre- 
mediable. See  Ohronio  Rheumatic  Ar- 
teritis; Charcot's  Disease. 

J.  Warrington  Haward. 

OSTEOID  CANCER.  See  Carcinoma. 

OSTEOMA.— Osteomata  are  tumours 
composed  wholly  of  bone,  and  attached  by 
their  bases  or  peduncles  to  some  part  of 
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the  bony  framework  of  the  body.  In  some 
rare  mstances  they  have  been  found  in  the 
soft  parts  as  distuict  and  discontinuous 
tumoiurs,  but  these  are  exceptions  with 
■which  there  is  not  space  here  to  deal. 
Under  Exostosis  will  be  found  a  descrip- 
tion of  osteomata  which  grow  from  or  are 
attached  to  the  different  parts  of  the  skele- 
ton ;  and  imder  Jaws,  Diseases  of  the,  the 
forms  of  osteoma  of  which  these  bones  are 
the  frequent  seats  have  been  described. 
Tumours  composed  of  other  tissues,  in  which 
ossification  is  present,  will  be  found  de- 
scribed imder  Enchondeoma  and  Sarcoma, 
those  only  in  which  ossification  is  complete 
being  spoken  of  as  osteomata. 

H.  H.  Glutton. 

OSTEOMALACIA.— Osteomalacia  is 
a  disease  of  the  fully  formed  adult  bones, 
in  which  bending  or  fracture  of  one  or  more 
of  the  osseous  structures  is  Hable  to  occur, 
with  considerable  deformity.  Under  Fea- 
GiLiTAS  OssiUM  will  be  foimd  a  description 
of  the  various  forms  of  atrophy  in  which 
fi'acture  is  likely  to  take  place,  and  which 
at  times  have  been  mistaken  for  osteo- 
malacia. 

Causes. — Very  little  has  been  ascer- 
tained as  to  the  defijiite  causation  of  this 
disease,  but  the  ckcmnstances  predisposing 
to  its  occurrence  (or,  to  speak  more  certainly, 
the  circimistances  under  which  it  most 
frequently  arises),  are  well  known.  Mr. 
Durham,  in  the  (rztj/'s  Hospital  Reports, 
3rd  series,  vol.  x.,  1864,  has  carefully 
analysed  Litzmann's  cases,  which  number 
131,  and  has  added  the  particulars  of  14 
other  cases,  making  a  total  of  145.  The 
most  striking  feature  in  this  analysis  is  the 
fact  that  out  of  a  total  of  145  there  were 
132  females  and  only  13  males,  and  '  of  the 
females  91  were  first  affected  during  preg- 
nancy, or  very  shortly  after  childbirth.' 
As  regards  the  time  of  Ufe,  '  the  great  ma- 
jority began  to  suifer  when  between  twenty- 
five  and  thirty-five  years  of  age.'  The  situa- 
tion of  the  disease  is  also  remarkable,  for,  in 
those  cases  connected  vrith  pregnancy,  the 
pelvis  and  the  lower  part  of  the  spine  were 
the  first  to  give  any  indication  of  the  dis- 
ease, and,  in  those  unconnected  with  preg- 
nancy, the  symptoms  very  early  manifested 
themselves  in  the  lower  extremities.  After 
discussing  the  various  cfrcumstances  in  the 
life-histories  of  these  patients  to  which  the 
disease  has  been  at  times  attributed,  Mr. 
Durham  thus  expresses  his  ovra  opinion  : — 
'  In  the  histories  of  all,  without  exception, 
mention  is  made  of  the  existence  of  some 
influence  or  other,  or  of  some  combination 


of  influences,  well  known  to  be  capable  of 
producing  gi-eat  general  depression  of  the 
nervous  system.'  It  would  be  out  of  place 
here  to  discuss  the  many  theories  that  have 
been  propounded  to  explain  the  reason  why 
the  bones  should  be  so  extensively  diseased, 
whilst  the  rest  of  the  tissues  remain  to  all 
appearances  xmaltered.  Nor  is  there  space 
to  enumerate  the  chemical  theories  which 
have  been  advanced,  by  different  authors, 
to  explain  the  absorption  of  the. inorganic 
constituents  of  bone  and  the  appearance 
of  salts  of  lime  in  the  urine.  Suffice  it  to 
say,  that  lactic  and  phosphoric  acids  have 
each  been  considered  to  be  the  means  of 
this  alteration  in  the  condition  of  the 
bones. 

Pathology. — Osteomalacia  consists  es- 
sentially in  a  softening  of  the  bone-tissue. 
The  earthy  matter  is  in  the  first  place 
absorbed,  leaving  the  organic  matrix  with 
only  a  faint  indication  of  its  lacunae  and 
canalicuh.  The  appearance  is  similar  to 
that  which  is  produced  when  bone  is 
soaked  in  hydrochloric  acid  for  a  micro- 
scopical specimen.  This  change  is  fii'st 
seen  in  the  bone  next  the  Haversian  canals 
and  medullary  spaces,  while  the  central 
portions  of  the  trabeculse  have  still  almost 
the  appearance  of  healthy  bone.  The 
decalcification  proceeds  more  rapidly  in 
one  direction  than  another,  and  often  pro- 
duces semicircular  excavations  Hke  How- 
ship's  lacunae  in  rarefying  ostitis.  The 
central  portions  of  the  trabeculee  are  gradu- 
ally affected  in  a  similar  manner,  while  the 
parts  akeady  decalcified  become  soft  and 
jeUy-like.  The  Haversian  canals  thus 
gradually  enlarge  tUl  the  compact  sub- 
stance resembles  spongy  bone,  and  this 
again  is  transformed  into  a  soft  gelatinous 
tissue  vnthout  any  osseous  trabeculee  at  all. 
This  process  goes  on  tiU  the  whole  of  the 
interior  of  the  bone  is  converted  into  a  sub- 
stance resembling  jeUy,  leaving,  however, 
a  thin  layer  of  the  cortex  beneath  the 
periosteum  unaffected.  The  fact  that  this 
outermost  layer  of  the  cortex,  which  is 
often  not  thicker  than  cardboard,  remains 
imaffected,  deriving,  as  it  does,  its  nom'ish- 
ment  from  the  periosteum,  lends  support 
to  the  theory  that  the  disease  starts  in  the 
medullary  cavity.  The  vessels,  no  longer 
contained  in  rigid  walls,  allow  their  blood 
to  escape,  so  that  a  reddish  brown  semi- 
fluid pulp  is  produced,  resembling  that  of 
the  spleen.  This  parenchymatous  htemor- 
rhage  is  a  very  constant  phenomenon  in 
osteomalacia.  Microscopically,  this  pulp  is 
foimd  to  contain  munberless  Islood  corpus- 
cles, cells  of  various  shapes  and  sizes,  but 


Osteomalacia 


t37 


mostly  small,  a  considerable  number  of 
oil-globules,  and  granular  matter. 

The  symptoms  are  at  first  somewbat 
obscure,  the  patient  complaining  only  of 
pain,  which  is  nearly  always  described  as 
rhemnatio.  It  is  deep-seated  and  increased 
by  pressure  and  motion  ;  but  there  is  no- 
thing very  definite  in  its  character  by  which 
one  can  tell  the  onset  of  the  disease. 
General  lassitude  and  inabOity  to  make 
any  exertion  are  commonly  complained  of, 
but  it  is  not  possible  to  say  that  osteo- 
malacia is  present  till  some  very  obvious 
deformity  points  out,  only  too  cleai-ly,  the 
nature  of  the  affection.  Diminution  of 
stature,  and  a  peculiar  gait  in  walking,  may 
also  at  times  be  observed,  the  latter  being 
apparently  induced  by  a  feeling  of  want 
of  security.  But  aU  these  symptoms  could, 
at  most,  only  arouse  the  suspicions  of  the 
medical  attendant.  The  real  state  of  the 
case  is  eventually  revealed  by  the  discovery 
of  one  or  more  bones  becoming  bent  or 
broken  from  some  very  trivial  accident. 
Or,  possibly,  the  practitioner  may  first  be 
made  aware  of  the  condition  of  the  bones  | 
by  an  examination  of  the  pelvis  during 
parturition.  The  iliac  and  pubic  bones  are 
not  infrequently  the  only  parts  at  first 
affected.  The  promontory  of  the  sacrum  j 
is  thrust  forward  by  the  weight  of  the  body, 
while  the  sides  of  the  pelvis  are  made  to 
approximate  from  the  same  cause  acting 
upon  the  two  femora.  The  pelvis  thus 
assumes  the  beaked  shape  so  characteristic 
of  the  deformity  in  this  disease.  It  is 
needless  to  point  out  the  serious  obstacle 
which  this  condition  of  the  pelvic  outlet 
causes  to  the  safe  delivery  of  the  child. 
Csesarean  section  is,  in  many  cases,  the 
only  resource  of  the  obstetrician.  The 
bones,  being  soft,  however,  have  been  bent 
and  altered  in  shape  by  the  hands  of  the 
medical  attendant,  and  delivery  effected 
through  the  vagina. 

The  spine  also  is  oftentimes  very  seri- 
ously deformed,  and  chiefly  by  the  great 
increase  of  its  natural  curvatures,  which 
may  be  so  much  exaggerated  as  to  as- 
sume somewhat  the  shape  of  the  letter  S. 
The  ribs  also  may  bend  or  break  firom 
the  action  of  the  respiratory  muscles  and 
the  use  of  the  upper  extremities.  They 
commonly  yield  and  bend  outward  not  far 
from  the  spine,  and  are  again  thrust  for- 
wards just  outside  the  sternum ;  and  be- 
tween these  two  points,  at  the  axillary  line, 
they  are  bent  inwards.  The  arms  are  thus 
lodged  in  trough-shaped  hoUows,  and 'tend 
to  compress  the  lungs  within  the  chest. 
The  bones  of  the  extremities  have  also  been 


bent  and  broken  in  many  places,  allowing 
the  feet  to  touch  the  head  in  some  extraor- 
dinary instances.  "We  may  thus  have,  in  ex- 
treme cases,  the  most  exaggerated  deformi- 
ties of  the  skeleton  of  which  the  human  body 
is  capable.  But  it  is  quite  possible  for  the 
disease  to  be  confined  to  the  pelvis  and  the 
lower  part  of  the  spine,  as  has  been  shown 
in  the  statistics  quoted  above.  The  urine 
has  almost  always  contained  an  excess  of 
Hme-salts,  pointing  to  the  conclusion  that 
the  inorganic  constituents  of  bone  are  elimi- 
nated through  the  kidneys.  Eever  has  also 
been  noticed  towards  the  termination  of 
many  of  the  cases,  but  in  the  early  stages 
it  has  generally  been  absent. 

It  is  impossible  to  give  a  very  definite 
or  decided  opinion  as  to  the  mortality  of 
osteomalacia.  A  very  large  proportion  of 
the  deaths  have  occurred  during  parturition 
from  the  mechanical  difiiculty  to  which  the 
deformed  pelvis  has  given  rise.  But  it  does 
not  appear  that  the  disease  itself  directly 
causes  death.  The  patients  are  necessarily 
confined  to  bed,  and  as  a  consequence  their 
vital  powers  are  considerably  diminished. 
They  are  thus  exposed  to  intercurrent 
maladies,  which  may  at  any  time  prove 
fatal  in  such  enfeebled  constitutions  as  are 
necessarily  produced  firom  the  conditions 
of  the  disease.  Provided  the  thorax  and 
spine  are  not  involved,  the  patients  may 
live  a  very  long  time  in  their  crippled  and 
bedridden  condition.  But  if  the  ribs  give 
way  and  cause  compression  of  the  lungs,  or 
the  softening  of  the  bodies  of  the  vertebrae 
interferes  with  the  integrity  of  the  spinal 
cord,  a  fatal  termination  may  quickly  super- 
vene and  cut  short  a  long  and  tedious  com- 
plaint. If  none  of  these  casualties  occur, 
the  patient  may  eventually  die  of  exhaus- 
tion and  simple  failure  of  the  vital  powers, 
in  a  manner  similar  to  that  seen  in  extreme 
old  age. 

Eecovery  or  obvious  improvement  is 
stated  to  have  occurred  in  22  out  of  the 
145  cases  already  quoted  firom  Mr.  Dur- 
ham's article.  But  they  appear  to  have 
been  nearly  all  connected  with  pregnancy, 
and  the  disease  was  confined  to  the  pelvis 
and  the  lower  part  of  the  spine.  How  far 
such  cases  of  osteomalacia  are  really  cap- 
able of  recovery,  further  experience  is  re- 
quired to  show. 

Treatment. — There  is  very  little  to  be 
done  in  the  way  of  treatment.  In  the  early 
stages,  freedom  firom  anxiety,  absolute  rest, 
good  diet,  and  general  tonics  such  as  iron, 
quinine,  and  cod-Uver  oil,  should  be  recom- 
mended. Salts  of  lime  would  seem  only 
to  be  capable  of  doing  harm,  for  the  system 
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is  trying,  through  some  error  of  nutrition, 
to  get  rid  of  what  is  ah-eady  present  in  the 
tissues,  as  is  evidenced  by  the  condition  of 
the  uriae;  and  to  throw  more  upon  the 
organs  ahready  overbm'dened  with  these 
salts,  only  tends  to  increase  their  diffi- 
culties. Should  a  definite  fracture  occur, 
it  must  be  treated  on  ordinary  principles,  ia 
the  expectation  that  it  will  unite,  as  it 
generally  does  in  the  early  stages  of  the 
malady.  In  extreme  cases,  there  is  really 
nothing  that  can  be  recommended  to  arrest 
the  progress  of  the  disease. 

H,  H.  Glutton. 

OSTEOMYELITIS  is  an  inflammation 
of  the  medullary  canal  and  the  tissue  lining 
the  cancellous  parts  of  bone.  It  may  be 
divided  iato  acute  and  chronic  osteomye- 
htis.  Of  the  acute  there  are  two  very  dis- 
tinct varieties. 

Simple  acute  Osteomyelitis  is  gene- 
rally caused  by  some  definite  injury  to  the 
bone,  as  in  iractiu'es  or  g^shot  wounds. 
The  inflammatory  exudation  takes  place  as 
it  does  in  other  tissues,  and  may  undergo 
the  same  changes  of  resolution,  suppura- 
tion, or  organization.  It  occupies  the  tissue 
lining  the  cancellous  framework  of  bone  and, 
in  simple  firactures,  forming  the  internal 
callus  which  will  be  found  described  in  the 
pathology  of  this  form  of  injury.  In  com- 
pound fractures,  and  after  amputation,  it 
often  terminates  in  suppm'ation  or  necrosis 
of  a  limited  portion  of  the  cancellous  tissue. 
This  simple  form  of  inflammation,  confined 
as  it  is  to  a  small  portion  only  of  the  medul- 
lary canal,  gives  rise  to  no  symptoms  to 
distinguish  it  £i-om  the  particular  injury  of 
which  it  plays  only  a  secondary  and  un- 
important part.  The  treatment  may  be 
gathered  from  what  is  said,  in  the  following 
sections,  as  to  the  best  means  of  preventing 
the  diffuse  form  of  the  disease. 

Acute  diffuse  Osteomyelitis  is  a 
much  more  serious  complaint,  correspond- 
ing to  the  acute  diffuse  periostitis  which  it 
sometimes  accompanies.  They  are  both 
thought  by  many  sm'geons  to  be  infective 
or  due  to  some  specific  virus.  This  is  the 
form  of  inflammation  which  is  generally 
meant  when  the  term  osteomyehtis  is  used, 
the  simple  inflammation  being  usually 
omitted  from  consideration,  as  having  only 
a  pathological  interest. 

Causes. — An  idiopatJiic  form  ot  this  dis- 
ease, which  is  described  as  occurring  in 
other  countries,  is  very  rare  in  England, 
except  in  so  far  as  it  may  accompany  and 
be  a  part  of  acute  diffuse  periostitis.  The 
troMmatio  variety  is,  however,  weU  known 


in  civil  practice  in  England,  and  is  espe- 
cially di-eaded  by  miUtary  surgeons  in  time 
of  war. 

Amputations,  compound  fractures,  and 
gunshot  injuries  involving  bone  are  the 
cases  in  which  it  is  prone  to  occur.  De- 
composition of  the  dischai-ges  of  a  wound 
communicating  with  the  medullary  canal 
is  undoubtedly,  in  most  cases,  the  essential 
cause.  It  is,  consequently,  much  less  com- 
mon in  the  present  day,  when  so  much  is 
done,  and  that  successfully,  to  prevent 
putrefaction  and  decomposition  of  wounds. 
Erysipelas  and  hospital  gangrene  and  Kke 
infective  inflammations  may  attack  the 
medullary  canal,  but  are  scai'cely  likely  to 
do  so  unless  the  discharges  are  in  a  septic 
condition.  The  state  of  things  which  then 
arises  does  not  differ  cUnicaUy  fi'om  the 
disease  we  are  now  considering. 

Pathology.  —  The  simple  mechanical 
process,  by  which  this  form  of  osteomyehtis 
takes  place  in  a  decomposing,  suppurating 
wound,  is  easy  to  imderstand,  without  look- 
ing for  a  specific' virus  as  an  explanation. 
The  patulous,  thin-waUed  veins,  lying  em- 
bedded in  such  a  rigid  inelastic  material 
as  bone,  at  the  bottom  of  a  deep  and 
suppm-ating  wound,  may  very  easily  be- 
come distended  vsdth  pent-up  inflamma- 
tory exudation,  which,  for  want  of  a  ready 
outlet,  may  decomijose  and  give  rise  to  that 
septic  mischief  which  we  know  and  recog- 
nise as  one  of  the  chief  constitutional 
signs  of  osteomyelitis.  From  the  part  thus 
affected  the  inflammation  may  spread  to 
the  adjoining  medullary  tissue,  and  the  pro- 
ducts of  this  inflammation,  finding  no  out- 
let, may  so  arrest  the  circulation  as  to  cause 
necrosis,  or  decompose  and  still  further 
spread  the  mischief.  Finally,  the  whole  of 
the  medullary  canal,  from  one  end  to  the 
other,  may  be  affected  in  this  way.  Putre- 
faction of  a  wotmd  may  thus  be  alone  re- 
sponsible for  a  diffuse  osteomyehtis,  without 
the  intervention  of  a  specific  virus.  The 
veins  filled  with  decomposing  septic  mate- 
rial may  very  easily  give  rise  to  emboho 
pyaemia,  for  they  cannot  collapse,  and 
thus  quickly  become  thrombosed.  The 
thrombus  softens  fr-om  decomposition,  and 
particles  becoming  detached  enter  the  cir- 
culation, to  be  arrested  ia  a  distant  part  of 
the  body.  The  patient  may,  however,  es- 
pecially after  an  amputation,  where  there 
is  a  more  open  sm'face  for  the  escape  of  the 
inflammatory  and  decomposing  products, 
live  through  these  dangers.  More  or  less 
extensive  necrosis  is  then  almost  certain  to 
follow,  involving  the  canceUous  tissue  and 
the  inner  layer  of  the  compact  bone.  The 
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long  ferrule  of  bone,  withdrawn  in  the  foim 
of  a  seqiiestnun  from  a  stump  some  months 
after  an  amputation,  is  the  common  and 
most  favonrable  result  of  this  diffuse  osteo- 
myehtis. 

Symptoms. — Deep-seated  swelling  of  the 
soft  parts  covering  the  bone  affected,  whilst 
the  skin  remains  almost  in  its  natm-al  con- 
dition ;  severe,  dull,  aching  pain  and  much 
tenderness  on  pressure,  are  the  chief  local 
symptoms.  Profuse  discharge  of  dii'ty- 
lookmg,  offensive  pus  from  the  wound  or 
stump,  iQcreasing  in  quantity  as  time  goes 
on  instead  of  becoming  less,  as  it  should 
do  under  healthy  conditions,  would  add  to 
the  probability  of  the  medullary  canal 
becoming  inflamed  and  the  source  of  all 
the  trouble.  "Where  the  bone  is  exposed 
and  capable  of  being  examined,  the  perios- 
teum will  be  found  swollen,  vascular,  and 
detached  from  its  coimections.  It  may  also 
be  seen,  as  in  the  case  of  the  skull,  to  be 
dry,  yellow,  and  dead.  If  the  medullary 
canal  can  be  examined  with  a  probe,  as  in 
the  case  of  a  stump,  it  will  be  found  soft 
and  yielding.  But,  oftentimes,  there  will  be 
notlung  by  which  to  distinguish  such  a  case 
from  simple  septicsemia  or  pysemia.  In 
fact,  Uttle  can  be  said  in  most  cases  from 
the  local  symptoms ;  and  we  judge  rather 
from  the  signs  of  septic  mischief  that  there 
must  be  some  source  of  infection.  If  the 
appearance  of  the  stump  be  not  inconsis- 
tent with  some  deep-seated  mischief  in  the 
bone,  we  think  it  not  improbable  that  the 
medullary  tissue,  although  invisible,  is  the 
source  of  such  severe  constitutional  symp- 
toms. Fever  of  a  septic  type,  with  profuse 
sweats  and  much  depression,  are  the  prin- 
cipal featiures  of  this  condition  to  which  we 
are  alluding.  The  temperatm-e  will  pro- 
bably be  very  high,  between  103°  and  105° 
Fahrenheit.  Eigors  may  also  occur  and  be 
frequently  repeated.  All  the  symptoms  of 
pyaemia  and  septicaemia  may  become  es- 
tabhshed,  and  the  patient  sink  from  rapid 
poisoning,  or  linger  on  with  multiple  pyee- 
mic  abscesses. 

Treatment. — In  the  case  of  wounds  and 
operations  involving  bone,  let  the  disease 
itself  be  avoided  by  thorough  cleanliness, 
and  by  that  most  perfect  form  of  cleanli- 
ness—Listerism.  If  this  be  carried  out  in 
principle,  although  possibly  not  in  absolute 
detail,  decomposition  will  be  pi-evented,  and 
an  almost  absolute  guarantee  will  be  ob- 
tained that  the  mischief  has  not  entered 
through  the  woimd. 

Other  superficial  and  insignificant 
wounds  may,  however,  be  the  channel 
through  which  septic  poisons  enter  the  cir- 


culation, and  then  decomposition  may  en- 
sue in  spite  of  all  antiseptic  precautions. 
We  are  not  now  speaking  of  those  cases  in 
which  acute  diffuse  periostitis  (or  acute 
necrosis),  with  accompanying  osteomyeUtis, 
takes  place  without  any  wound  whatever. 

Granted  then  that  putrefaction  has 
occurred  and  the  symptoms  of  osteomye- 
litis have  ensued,  what  treatment  is  to  be 
adopted  to  arrest  its  progress  and  prevent  the 
onset  of  pysemia  ?  The  two  diseases  are  so 
liable  to  glide  insensibly  into  one  another, 
that  whatever  is  done  must  be  dorie  quickly. 
First  and  foremost,  a  free  outlet  must  be 
given  to  any  pent-up  discharges.  In  the 
case  of  a  stump,  the  openings  should,  if 
small,  be  enlarged,  and  a  drainage-tube  be 
introduced.  In  the  case  of  a  compoimd  fr  ac- 
ture,  an  effective  counter-opening  may  be 
required,  so  that  the  pus  may  escape  as  fast 
as  it  is  formed.  Then  the  question  arises 
whether  more  than  this  can  be  done. 

Amputation  has  been  resorted  to,  with 
good  results ;  but  it  must  be  done  early,  be- 
fore pysemia  has  become  fully  estabhshed, 
or  the  operation  will  be  of  no  practical 
use.  Some  surgeons  have  asserted  that,  if 
amputation  is  performed,  it  is  useless  to  do 
less  than  remove  the  whole  bone — that  is,  to 
do  exarticulation  at  the  hip  if  the  case  be 
one  of  osteomyelitis  of  the  femur.  The 
writer  of  this  article  has,  however,  seen 
good  results  after  removal  of  a  portion  of 
the  bone,  where  the  whole  was  not  diseased. 
If  amputation  has  been  resolved  upon,  the 
decision  as  to  the  amount  to  be  removed 
should  rather  rest  upon  the  condition  found 
upon  examination  of  the  end  of  the  bone. 
If,  after  its  exposure  and  examination  with 
the  finger,  the  periosteum  is  found  exten- 
sively retracted,  and  the  probe  introduced 
into  the  medulla  encounters  nothing  but 
pus  and  dead  bone,  the  whole  of  the  shaft 
should,  if  possible,  be  removed.  When  the 
probe  comes  rapidly  upon  sound  and  bleed- 
ing medulla,  a  portion  only  of  the  shaft 
need  be  taken  away.  Should,  however,  the 
sawn  surface  be  still  unhealthy,  another 
section  must  be  removed.  In  the  case  of 
the  femur  of  an  exhausted  patient,  it  might 
be  desirable,  in  the  more  extensive  variety 
above-mentioned,  to  saw  through  the  bone 
just  outside  the  joint  or  through  the  tro- 
chanters. 

Another  and  less  severe  operation  has 
of  late  been  suggested,  and  certainly  de- 
serves a  trial  in  any  case  in  which,  for  some 
reason,  amputation  is  imsuitable.  It  con- 
sists in  scraping  out  the  whole  of  the 
diseased  medulla  and  introducing  iodoform 
into  the  canal.  As  far  as  general  treatment 
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is  ooncemed,  the  same  rules  apply  here  as 
in  other  exhausting  febrile  diseases.  The 
patient  must  be  supported  with  a  stimulat- 
ing, nutritious  diet,  and  every  method  tried 
to  keep  his  flagging  powers  from  fading. 

Chronic  Osteomyelitis. — Chronic  in- 
flammation of  the  medullary  tissue  takes 
place  most  frequently  in  conjunction  with 
chronic  ostitis  and  periostitis.  See  Ostitis. 
It  produces,  however,  no  symptoms  in 
these  cases,  except  such  as  are  common 
to  the  general  inflammation  of  the  whole 
thickness  of  the  bone.  The  results  of  this 
condition  are  well  seen  in  the  filling  up  of 
the  medullary  canal  in  osteosclerosis.  It 
sometimes  takes  another  form,  and  termi- 
nates in  suppuration  or  necrosis  of  a  small 
portion  of  the  cancellous  tissue,  producing 
the  disease  known  as  chronic  Abscess  of 
Bone.  H.  H.  Clutton. 

OSTEO-PLASTIC  RESECTION.  See 
J  DINTS,  Excision  of. 

OSTEOPOROSIS.— Strictly  speaking, 
osteoporosis  is  a  spongy,  porous  condition 
of  bone  resulting  from  rarefying  ostitis. 
The  specimens  in  our  museums  are  mostly 
enormously  thickened  skulls,  in  which  the 
increase  in  size  is  almost  entu'ely  due  to  a 
development  of  finely  porous  and  reticu- 
lated boue.  In  fact,  their  appearance  is 
exactly  similar  to  the  condition  described 
under  Ostitis  Deformans,  and  conveys 
the  impression  that  if  the  history  were 
complete,  or  if  the  whole  skeleton  could 
be  examined,  these  thickened  skulls,  which 
were  labelled  many  years  ago  as  osteo- 
porosis, would  now  be  described  as  cases  of 
ostitis  deformans. 

Besides  the  general  effect  produced 
by  this  disease,  which  is  described  else- 
where, a  bone  may  become  osteoporotic 
from  local  causes.  An  aneurism,  or  a  tu- 
mour which  only  secondarily  presses  upon, 
but  has  not  started  in,  the  substance  of 
a  bone,  may  induce  a  local  osteoporosis. 
But  the  term  is  more  generally  apphed  to 
the  condition  alluded  to  above,  which  arises 
without  known  cause,  and  affects  many 
bones  at  the  same  time  and  in  the  same 
manner.  H.  H.  Clutton. 

OSTEO-SARCOMA.   See  Sarcoma. 

OSTEOTOMY.  —  DefimiUon.  —  Osteo- 
tomy, in  its  broadest  acceptation,  may  be 
defined  as  the  process  of  making  a  section 
of  bone.  It  is,  however,  generally  employed 
in  a  much  more  restricted  sense,  the  term 
being  appUed  to  such  divisions  of  bone  as 
have  been  proposed  and  undertaken  for  the 


relief  of  deformity,  for  the  rectification  of 
badly  united  fractxures,  and  for  the  straight- 
ening of  Mmbs  which  are  fixed  in  bad 
positions  by  ankylosis. 

Instrmnents. — When  a  surgeon  is  about 
to  perform  an  osteotomy,  his  attention  is 
directed  towards  the  kind  of  instruments 
required,  and  the  success  of  the  operation 
depends  in  great  measure  on  their  proper 
selection.  A  variety  of  instruments  has 
been  employed,  but  the  choice  practically 
hes  between  the  saw  and  instruments  of  the 
chisel  order.  Some  surgeons  prefer  the  saw 
to  the  chisel,  as  they  beheve  that  it  is  much 
more  easily  used,  and  they  state  that  it  is 
equally  efficient.  Langenbeck  beUeved  that 
the  honQ-dehris  left  by  the  saw  in  the  wound 
was  apt  to  excite  irritation  which  led  to 
suppuration ;  and  though  this  result  does 
not  necessarily  foUow,  stOl,  as  it  is  an  ele- 
ment of  risk,  it  is  better  to  avoid  it.  In 
the  selection  of  an  instriunent,  the  desidera- 
tum is  to  secure  one  which  wiU  effect  the 
osseous  division  with  the  least  disturbance 
of  the  soft  parts. '  When  the  saw  is  intro- 
duced by  a  subcutaneous  wound  for  the 
performance  of  an  osteotomy,  there  is  the 
danger  of  laceration  of  the  soft  parts  on 
either  side  of  the  bone  while  the  saw  is  ia 
action,  besides  the  likeUhood  of  air  being 
pumped  into  the  tissues  by  the  to-and-fro 
movement.  The  chisel  is  not  hable  to  these 
objections.  Once  the  cutting  edge  is  passed 
through  the  soft  tissues  to  the  bone,  there 
is  nothing  further  to  fear;  it  in  no  way 
lacerates  the  soft  parts,  and  it  makes  a 
fine,  clean,  osseous  incision  without  leaving 
debris.  It  is,  however,  a  most  powerful 
insti-ument,  and  its  proper  selection  and 
method  of  use  are  highly  important  to  a 
successful  issue  of  the  case. 

The  instruments  used  by  the  writer  are 
of  two  kinds,  the  chisel  and  the  osteotome, 
the  former  being  of  the  same  form  as  the 
carpenter's,  though  different  in  temper ; 
the  latter  being  shaped  like  an  attenuated 
double  inclined  plane.  The  chisel  is  used 
for  paring,  shaving,  and  cutting  out  wedges 
of  bone,  such  as  removing  a  cuneiform  por- 
tion from  the  tibia  in  anterior  cui-vatiure. 
The  osteotome  is  used  only  for  making 
simple  incisions,  or  wedge-shaped  openings, 
without  removal  of  bone.  It  is  advisable 
that  anyone  wishing  to  use  these  instra- 
ments  should  practise  on  the  subjept  or  on 
the  bones  of  animals,  so  as  to  famUiarise 
the  hand  and  acqufre  the  necessary  dex- 
terity. The  siu:geon  should  himself  see 
that  the  instruments  are  scrupulously  clean, 
before  he  uses  them  on  the  hving  body.  If 
they  are  used  while  dirty,  they  will  pro- 
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bably  clean  themselves  in  the  wound,  leav- 
ing in  the  soft  parts  or  on  the  bone  the 
foreign  substance,  and  so  possibly  inoculate 
the  tissues  with  decomposing  matter.  The 
only  other  instnunents  required  are  an 
ordinary  sharp-pointed  scalpel,  suitable  for 
penetrating  the  tissues  to  the  bone,  a  couple 
of  blunt  hooks,  and  a  maUet  of  hard  wood, 
such  as  lignum  vitse. 

The  Operation. — The  patient  ought  to  be 
placed  fully  under  the  influence  of  an  an- 
aesthetic, and  this  should  be  maintained 
during  the  performance  of  the  operation, 
and  until  the  hmb  is  secui'ely  fixed  in 
splints.  After  the  patient  is  fiilly  anaesthe- 
tised, the  limb  is  rendered  bloodless.  This 
is  best  done  by  the  apphcation  of  a  bandage 
of  elastic  webbing,  appHed  from  the  distal 
extremity  of  the  limb  to  above  the  seat  of 
operation,  and  then  fixed  at  the  most  con- 
venient point  on  the  proximal  aspect.  The 
limb  is  then  placed  on  a  sand  pillow.  The 
sand  pillow  used  by  the  author  is  eighteen 
inches  by  twelve ;  the  case  being  filled  with 
sand  just  sufficiently  to  enable  it  to  be  shifted 
fi:om  one  part  of  the  bag  to  another,  without 
leaving  any  portion  empty — a  moderate 
fiilness  without  distension.  The  sand  is 
moistened  just  before  the  operation,  to  pre- 
vent the  escape  of  dust  and  to  produce 
greater  cohesion  between  its  particles,  so 
that  it  wiU  more  readily  retain  the  form  or 
mould  imparted  to  it.  It  is  then  covered 
with  a  sheet  of  jaconet  or  other  waterproof 
material,  and  laid  on  a  table.  The  limb  is 
then  embedded  in  the  pillow  in  the  manner 
suitable  for  the  particular  operation. 

In  order  to  introduce  either  the  saw  or 
the  osteotome,  a  woimd  in  the  soft  parts  ' 
must  be  made.  This  wound  ought  to  be  a 
sharp,  clean,  single  incision,  produced  by 
one  stroke  of  the  instrument  wherever  this 
is  practicable.  Dissection  ought  to  be 
avoided,  the  situation  in  which  the  incision 
is  to  be  made  being  chosen  so  as  to  get  to 
the  bone  as  directly  as  possible.  The  dii'ec- 
tion  of  the  incision  should  be  in  a  line  with  j 
that  of  the  muscular  fibres  about  to  be 
penetrated.  The  situation  of  the  wound  in 
the  soft  parts  ought  to  be  selected  so  as  to 
avoid  cutting,  not  only  the  larger  vessels, 
but  also  the  smaller  ones,  when  this  can  be 
done.  As  to  the  extent  of  the  incision,  this 
depends  greatly  on  the  surgeon,  whether  he 
wishes  to  see  what  he  is  doing,  or  whether 
he  can  trust  to  the  tactile  sensations  con- 
veyed through  the  instrument  to  his  hand, 
as  a  sufficient  guide.  If  the  latter,  the 
wound  need  only  be  large  enough  to  "admit 
the  osteotome;  if  the  former,  it  would 
reqmre  to  be  a  couple  or  more  inches  in 


length,  according  to  the  depth  of  the  tissues. 
When  a  surgeon  commences  to  practise 
osteotomy,  it  would  be  well  for  him  to  make 
a  large  incision,  one  sufficient  to  enable 
him  to  examine  the  bone  with  the  finger, 
or  even  to  see  the  bone ;  in  this  way  he 
performs  his  operation  with  more  confi- 
dence, and  the  extent  of  his  incision  is  an 
element  of  safety,  inasmuch  as  it  provides 
a  ready  exit  for  discharge — blood  or  serum 
— which  otherwise  might  be  pent-up  in 
the  parts,  causing  distension.  After  he  has 
gained  a  little  more  experience,  the  osteo- 
tome may  be  used  as  a  probe  (the  saw  will 
never  answer  this  pm-pose),  the  sensations 
conveyed  through  the  instrument  being 
sufficient  to  enable  the  operator  to  ascertain 
all  that  can  be  knovra  by  the  introduction 
of  the  finger.  "When  the  operator  has 
reached  this  stage,  all  that  is  necessary  is 
to  make  an  incision  which  will  enable  the 
osteotome  to  reach  the  bone — from  half  an 
inch  to  an  inch  long,  according  to  the  breadth 
of  the  blade.  By  operating  in  this  way  the 
tissues  are  much  less  disturbed,  there  is  less 
effusion  of  blood  or  serum,  and  much  less 
need  of  drainage. 

In  removing  wedges  of  bone,  the  wound 
must  be  larger.  But,  in  operating  upon 
the  tibia,  the  incision  need  not  be  larger 
than  the  base  of  the  wedge  to  be  re- 
moved, as  the  skin  moves  freely  over  the 
surface  of  the  bone,  and  may  be  shifted 
up  or  down  to  suit  the  convenience  of  the 
operator.  When  small  wounds  are  made, 
the  knife  ought  to  remain  m  sitiu  imtil 
the  saw'  or  the  osteotome  is  introduced  by 
the  side  of  it  to  the  bone,  the  knife  act- 
ing as  a  guide.  When  the  osteotome  has 
reached  the  bone,  it  should  be  turned  in 
the  direction  in  which  the  osseous  incision 
is  to  be  made,  care  being  taken  while  doing 
this  not  to  denude  the  bone  of  periosteum. 

The  osteotome  ought  to  be  used  in  such 
a  way  as  to  dh'ect  its  cutting  edge  away 
from  any  important  soft  structmres,  which  it 
may  be  necessary  to  avoid.  As  the  osteo- 
tome has  blimt  sides,  it  may  be  used  to 
lever  the  soft  tissues  aside,  keeping,  mean- 
while, the  cutting  edge  of  the  instrument  in 
close  contact  with  the  bone.  After  a  Uttle 
practice,  the  osteotome  acts  as  a  probe,  and 
when  once  the  tactile  impressions  conveyed 
through  this  instrument  are  ciiltivated,  it 
becomes  a  deUcate  indicator  of  the  state  of 
the  bone,  the  precise  relation  of  the  osteo- 
tome to  it,  and  the  extent  of  the  osseous 
incision.  But  when  the  osteotome  has  been 
embedded  in  the  bone  for  an  inch  or  two, 
its  delicacy  of  touch  is  lost,  and  it  no  longer 
remains  a  precise  indicator  of  what  is  in 
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contact  with  its  cutting  edge.  This  is  due 
to  the  manner  in  which  the  sides  of  the 
instrument  are  pressed  on  and  caught  by 
the  bone ;  the  amount  of  lateral  pressure 
varying  according  to  the  amount  of  the 
osseous  tissue  through  which  the  instru- 
ment passes.  This  may  be  easily  rectified 
by  introducing  a  finer  instrument  by  the 
side  of  the  thicker  one  first  used,  and  with- 
drawing the  latter.  The  finer  instrument 
is  then  placed  in  the  osseous  groove  made 
by  the  thick  one,  but,  being  a  more  attenu- 
ated wedge,  its  sides  are  not  pressed  on, 
so  that  it  acts  as  an  indicator  of  the  kind 
of  tissue  in  immediate  contact  with  its  cut- 
ting edge.  This  can  be  repeated,  in  a  thick 
bone,  by  the  substitution  of  a  third  instru- 
ment of  stni  greater  acuteness. 

When  using  the  osteotome,  it  ought 
to  be  grasped  firmly  in  the  left  hand, 
steadied  by  the  inner  border  resting  on 
the  patient's  limb.  The  surgeon  ought  to 
cut  to,  instead  of  fi'om,  himself.  Thus, 
if  the  surgeon  is  operating  on  the  inner 
side  of  the  left  limb,  he  ought  to  stand  on 
the  left  side  of  the  patient,  and  cut  to- 
wards himself.  If  the  surgeon,  instead  of 
following  this  instruction,  should  hold  the 
osteotome  loosely,  a  shghtly  uneven  blow 
with  the  mallet  would  outweigh  his  grip, 
and  might  cause  the  instrument  to  sHde 
along  the  sm-face  of  the  bone,  peeling  the 
periosteum,  or  causing  a  more  unpleasant 
accident,  such  as  penetration  of  an  artery. 
When  the  chisel  is  placed  in  position, 
the  mallet  may  then  be  brought  into  re- 
quisition, being  used  by  the  right  hand. 
When  the  external  shell  of  bone  is  felt  to 
have  given  way,  it  is  not  advisable  to  at- 
tempt to  complete  at  once  this  particular 
portion  of  the  section,  because  the  instru- 
ment is  apt  to  be  caiight.  In  order  to  avoid 
impaction,  the  entire  superficial  portion  of 
the  section  ought  to  be  completed  in  the 
first  instance,  so  as  to  permit  a  Httle  move- 
ment of  the  instrument  in  the  direction  of 
its  breadth ;  and  by  making  a  series  of  such 
movements,  after  each  impulse  given  by 
the  maUet,  there  can  be  no  fixity.  The 
osteotome  or  chisel  ought  not  to  be  pressed 
agaiast  the  bone  transversely  to  its  breadth, 
as  it  is  possible  that  it  may  be  broken  or 
twisted  by  so  dorag.  The  bone  itself  may 
be  splintered  longitudinally  by  such  pres- 
sure. In  no  instance  should  the  osteotome 
or  chisel  have  a  breadth  gi'eater  than  the 
diameter  of  the  bone  about  to  be  cut,  other- 
wise the  soft  structures  at  either  side  are 
apt  to  be  injured.  When  a  large  wedge 
is  to  be  removed,  it  is  better  to  do  this 
in  several  pieces — first  a  small  superficial 


wedge,  then  a  shaving  of  each  side  until 
the  desired  extent  is  reached.  The  form  of 
normal  bone,  as  it  appears  in  section,  may 
be  of  some  use  in  guiding  the  direction  of 
osseous  incisions ;  but  this  cannot  be  ab- 
solutely depended  on  in  the  case  of  distorted 
bones,  as  their  contour  is  often  greatly 
altered.  It  may  be  borne  in  mind  that 
rachitic  bones  have  a  tendency  to  become 
flattened,  sometimes  in  one  direction,  some- 
times in  another,  and  that  when  the  bone 
is  curved,  the  concave  portion  has  the 
thicker  waU  as  a  rule. 

Osteotomy  foe  the  Belief  of  Anky- 
LosED  Hip-joint,  when  at  an  Angle  peo- 
1  DTTCiNG  Defoemity.  —  In  such  cases,  the 
neck  of  the  femur  is  divided  so  as  to  enable 
that  bone  to  be  brought  down  into  a  straight 
line  with  the  body.  Adams  performs  his 
operation  with  a  saw,  and  thus  describes  it : 
'  The  left  thumb  is  placed  firmly,  so  as  to 
compress  the  soft  tissues  solidly  against 
the  bone,  at  a  point  situated  at  the  centre 
of  the  top  of  the  great  trochanter,  and  the 
breadth  of  one  finger  above.  At  this  point 
the  narrow-bladed  knife  is  pushed  in  till  it 
reaches  the  neck  of  the  femur,  at  a  right 
angle  across  the  front  of  which  it  is  then 
earned.  The  knife  is  then  gently  moved 
to  cut  a  space  for  the  easy  insertion  of  the 
saw,  which,  traversing  the  course  of  the 
knife,  reaches  the  fi'ont  of  the  neck  of  the 
femur  and  gradually  cuts  it  completely 
through.  The  surgeon  cuts  imtil  he  feels 
that  the  saw  is  free  of  the  bone,  and 
moving  in  the  soft  tissues  only,  behind 
the  bone.'  The  neck  of  the  femur  may 
also  be  divided  by  the  osteotome,  that 
instrument  being  introduced  at  the  same 
place  as  is  indicated  above,  and  with  a 
few  blows  of  the  maUet  the  division  is 
completed.  In  certain  cases,  where  this- 
operation  of  division  of  the  neck  of  the 
femur  cannot  be  perfoimed  on  account  of 
the  femur  being  firmly  held  by  cicatricial 
tissue,  or  where  the  muscles  and  tendons 
surrounding  the  joint  are  much  contracted, 
or  where  the  neck  of  the  femm-  is  altered 
by  absorption  or  by  deposition  of  bone,  Mr. 
Gant  divides  the  femur  immediately  below 
the  lesser  trochanter.  By  doing  so  the 
hmb  is  restored  to  the  straight  position,  but 
is  apt  to  be  made  somewhat  shorter. 

Osteotomy  for  Ankylosis  of  the 
Knee-joint. — When  angular  ankylosis  of 
the  knee-joint  is  present  to  such  an  extent 
as  to  render  the  hmb  useless  for  walking,  or 
only  permits  the  toes  to  reach  the  floor,  the 
hnib  may  be  rendered  straight  by  osteo- 
tomy. This  operation  must  not  be  per- 
formed so  long  as  there  is  any  active  disease 
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present  in  the  joint.  In  this  case,  the  femur 
may  be  divided  at  the  same  level  as  for 
genu  valgimi ;  only,  the  anterior  portion  of 
the  bone  onght  to  be  divided  completely 
over  its  whole  breadth,  so  as  to  permit  of 
straightening  from  behind  forwards.  If 
the  deformity  has  assumed  nearly  that  of 
a  right  angle,  it  is  possible  that  this  linear 
osteotomy  may  not  be  sufScient  to  rectify 
the  whole  deformity.  Under  such  circum- 
stances, instead  of  removing  a  wedge  from 
the  femur,  it  is  better  to  make  another 
linear  osteotomy  just  below  the  tuberosity 
of  the  tibia,  or  a  little  to  the  proximal  side 
of  this.  When  the  deformity  is  gi'eat,  it  is 
better  to  have  recourse  to  gradual  straight- 
ening after  the  operation,  as  the  sudden 
strain  of  complete  .  straightening,  on  the 
vessels  of  the  pophteal  space,  noight  lead 
to  bad  results.  The  limb  may  be  safely 
straightened  so  long  as  the  tibial  vessels 
at  the  ankle  pulsate  freely.  The  straighten- 
ing ought  to  be  completed  diiring  the  first 
week,  rf  possible. 

Osteotomies  for  Genu  Valgum.  — 
Ogston's  operation  is  as  follows : — The  knee 
is  flexed  as  fiiHy  as  possible.  A  long  teno- 
tomy knife  is  introduced  flatly  two  or 
three  inches  above  the  inner  condyle,  and 
pushed  downwards,  forwards,  and  out- 
wards, until  the  point  is  felt  in  the  inter- 
condyloid  space.  The  cutting  edge  of  the 
tenotome  is  then  turned  downwards,  and 
the  soft  tissues  are  divided  to  the  bone  as 
its  withdrawal  is  effected.  Adams's  saw  is 
then  introduced  along  the  groove  formed  by 
the  knife,  and  the  inner  condyle  is  sawn 
through,  from  above  downwards,  for  about 
three-quarters  of  its  thickness.  The  frac- 
ture is  completed  by  forcibly  straightening 
the  limb,  the  loose  condyle  slipping  upward 
over  the  sawn  surface.  This  operation  may 
also  be  performed  by  the  chisel  instead  of 
the  saw.  Professor  Ogston  has  recently  ex- 
pressed a  preference  for  the  operation  about 
to  be  described. 

Macewen's  Operation  for  Genu  Val- 
gum.— The  limb  being  rendered  bloodless, 
is  placed  on  a  sand  pDlow,  where  it  is  se- 
curely held  by  two  assistants.  One  assist- 
ant, standing  on  the  opposite  side  of  the 
table  from  that  of  the  operator,  places  his 
right  hand  on  the  thigh,  while  the  other, 
standing  at  the  foot  of  the  table,  places  his 
right  hand  on  the  upper  part  of  the  tibia. 
The  operator  sponges  the  seat  of  opera- 
tion with  1-20  carbolised  watery  solu- 
tion; the  spray  is  then  directed  on  the 
part.  A  sharp-pointed  scalpel  is  introduced 
on  the  inside  of  the  thigh,  at  a  point  where 
the  two  following  lines  meet — one  drawn 


transversely,  a  finger-breadth  above  the 
superior  tip  of  the  external  condyle,  and  a 
longitudinal  one  dravra  half  an  inch  in 
front  of  the  adductor  magnus  tendon.  The 
scalpel  here  penetrates  at  once  to  the  bone, 
and  a  longitudinal  incision  is  made  suffi- 
cient to  admit  the  largest  osteotome  and 
the  finger,  should  the  surgeon  deem  it 
necessary.  Before  withdrawing  the  scalpel, 
the  largest  osteotome  is  shpped  by  its  side 
until  it  reaches  the  bone.  The  scalpel  is 
withdrawn,  and  the  osteotonie,  which  was 
introduced  longitudinally,  is  now  turned 
transversely  in  the  direction  required  for 
the  osseous  incision.  In  turning  the  osteo- 
tome, too  much  pressmre  must  not  be  ex- 
erted, lest  the  periosteum  be  scraped  off.  It 
is  then  convenient  to  pass  the  edge  of  the 
osteotome  over  the  bone  until  it  reaches  the 
posterior  internal  border,  when  the  entu'e 
cutting  edge  of  the  osteotome  is  apphed,  and 
the  instrument  is  made  to  penetrate  from 
behind  forwards,  and  towards  the  outer  side. 
After  completing  the  incision  in  that  direc- 
tion, the  osteotome  is  made  to  traverse  the 
inner  side  of  the  bone,  cutting  it  as  it  pro- 
ceeds, until  it  has  divided  the  uppermost  part 
of  the  internal  border,  when  it  is  directed 
fi'om  before  backward  towards  the  outer 
posterior  angle  of  the  femur. 

In  cutting  on  these  lines  there  is  no 
fear  of  injuring  the  femoral  artery.  The 
bone  may  be  divided  without  paying  heed 
to  this  order  of  procedure,  but  it  is  better 
that  the  operator  should  have  a  definite 
plan  in  his  mind,  so  that  he  may  be  cer- 
tain as  to  what  has  been  divided  and 
what  remains  to  be  done.  The  writer  is 
persuaded  that  accidents  have  happened  by 
not  paying  heed  to  this.  In  using  the  os- 
teotome, the  left  hand  in  which  it  is  grasped 
ought  to  give,  after  each  impulse  supplied 
by  the  maUet,  a  shght  movement  to  the 
blade — not  transversely  to  its  axis,  but  lon- 
gitudinally— so  as  to  prevent  any  disposi- 
tion to  fixity  which  it  might  assume.  After 
the  inner  portion  of  the  bone  is  divided,  a 
finer  instrument  may  be  shipped  over  the 
first,  which  is  then  withdrawn ;  and  even  a 
third,  if  necessary,  may  take  the  place  of  the 
second  when  the  outer  portion  of  the  bone 
comes  to  be  divided.  Whether  one  or  more 
osteotomes  be  used  depends  much  on  the 
resistance  met  with.  If  the  tissue  is  yield- 
ing, one  may  sufiice  ;  if  hard  or  brittle,  two 
or  three  vidU  effect  the  division  more  easily, 
and  with  less  risk  of  breaking  or  splitting 
the  bone  longitudinally.  In  the  adult,  the 
dense  circumferential  layer  of  bone  resists 
the  entrance  of  the  osteotome  at  the  outset, 
but  several  strokes  cause  the  instrument 
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to  penetrate  this  superficial  dense  portion, 
when  it  will  pass  easUy  through  the  can- 
cellated tissue.  After  a  little  experience, 
the  surgeon  recognises,  by  touch  and  sound, 
when  the  osteotome  meets  the  hard  layer 
on  the  onter  aspect  of  the  bone.  If  it  be 
considered  desirable  to  notch  or  penetrate 
this  outer  dense  part  of  the  bone,  in  doing  so 
the  osteotome  ought  to  be  grasped  firmly  by 
the  left  hand,  the  inner  border  of  the  hand 
resting  on  the  limb,  so  as  to  check  instantly 
any  impetus  which  may  be  considered  too 
great.  It  is  better  to  snap  or  bend  this 
layer  rather  than  cut  it.  When  the  instru- 
ment is  to  be  altered  in  position,  it  ought 
not  to  be  pulled  out  in  the  ordinary  way,  as 
it  is  then  liable  to  be  removed  from  the 
wound  in  the  soft  parts,  as  well  as  fi'om  the 
bone.  Instead,  let  the  left  hand,  with  its 
inner  border  resting  on  the  limb,  gi-asp  the 
instrument,  while  the  thumb  is  pressed 
under  the  ridge  afforded  by  the  rounded 
head,  and  gently  lever  the  osteotome  out- 
wards by  an  extension  movement  of  the 
thmnb.  In  this  way  the  movement  may  be 
regulated  with  precision.  It  is  desu'able  to 
complete  aU  the  work  intended  by  the  os- 
teotome before  removing  it  from  the  woimd. 

When  the  operator  thinks  that  the  bone 
has  been  sufficiently  divided,  the  osteotome 
is  laid  aside  and  a  sponge,  saturated  in 
1—40  carboUsed  watery  solution  is  placed 
over  the  wound.  While  the  surgeon  holds 
the  sponge  he,  at  the  same  time,  employs 
that  hand  as  a  fulcrum ;  with  the  other  he 
grasps  the  limb  lower  down,  using  it  as  a 
lever,  and  jerks,  if  the  bone  be  hard,  or 
bends  slowly,  if  the  bone  be  soft,  in  an  in- 
ward direction,  when  the  bone  will  snap  or 
bend  as  the  case  may  be.  The  limb  is  then 
brought  into  a  straight  line.  A  sponge, 
saturated  in  1-40  watery  solution,  is  placed 
over  the  wound,  and  kept  in  position  by 
a  gauze  bandage.  This  is  retained  until 
the  opposite  Umb  is  operated  on.  After 
the  wound  is  thus  protected,  the  elastic 
webbing  controlling  the  ckculation  is  re- 
moved, and  the  limb  is  held  by  an  assistant, 
who  practises  extension  meanwhile.  After 
the  other  Umb  has  been  operated  on,  it  is 
similarly  treated  while  the  first  is  being 
dressed.  Before  applying  the  dressing,  any 
redundant  cellular  tissue,  which  may  pro- 
trude from  the  wound,  ought  to  be  removed 
by  a  pair  of  scissors  curved  on  the  flat.  The 
wound  is  then  dressed  antiseptically  and 
placed  in  a  special  splint.  The  sphnt  is  a 
modification  of  the  half  box,  the  outer  por- 
tion being  carried  up,  like  a  long  sphnt,  to 
about  the  level  of  the  third  or  fourth  rib, 
and  projecting  beyond  the  posterior  splint 


at  the  foot.  This  projection  is  fixed  in  the 
clamp  of  a  bed-rest,  and  so  the  whole  limb 
and  sphnt  are  kept  motionless  and  steady. 

Although  osteotomy  may  be  performed 
without  antiseptics,  there  is  an  element  of 
risk  in  so  doing.  The  writer  uses  strict  Lis- 
terian  precautions  in  his  operations,  with 
the  addition  of  a  httle  iodoform  on  the  in- 
ner dressing,  when  it  has  to  remain  on  the 
wound  a  fortnight  or  longer.  He  is  further 
of  opinion  that,  when  suppuration  ensues 
after  an  antiseptic  osteotomy,  it  is  almost 
always  due  to  irritation  produced  by  vio- 
lence (which  is  never  needed  and  ought  to 
be  avoided),  either  to  the  bone  or  to  the  soft 
parts,  especially  the  latter.  In  cuneiform 
osteotomies  on  the  tibia,  where  the  wound, 
both  in  the  soft  parts  and  in  the  bone,  is 
larger  than  in  linear  osteotomies,  and  con- 
sequently more  exposed  to  contamination, 
the  writer  has  never  had  suppuration. 

William  Macewen. 

OSTEOTRITE.— A  miU-headed  instru- 
ment invented  by  Mr.  John  Marshall,  for 
smoothing  the  walls  of  bony  cavities,  and 
for  enlarging  bony  sinuses. 

OSTITIS.— Ostitis,  or  inflammation  of 
bone,  is  often  meant  when  the  word  perios- 
titis is  used.  Inflammation  rarely  attacks 
either  the  periosteum,  the  compact  tissue, 
or  the  medulla  alone,  but  clinically  the  dis- 
tinction is  of  value,  inasmuch  as  it  indicates 
the  pai't  which  is  primarily  or  principally 
involved.  Neither  the  periosteum  nor  the 
medulla  is  free  from  inflammation  in 
ostitis,  but  by  the  word  ostitis  the  compact 
tissue  of  bone  is  indicated  as  the  primary 
seat  of  disease.  It  most  commonly  affects 
the  shaft  of  a  long  bone,  and  by  preference 
the  tibia  or  femur. 

CoMses. — Injuries  of  various  kinds  are 
probably  the  most  common  exciting  causes 
of  ostitis.  Fractm-es,  simple  and  compotmd, 
gunshot  wounds,  amputations,  contusions, 
bums,  and  extreme  degrees  of  heat  or  cold 
may  give  rise  to  it.  Injuries  of  a  less 
serious  kind  may  also  be  the  exciting  cause 
of  ostitis,  in  a  subject  already  inclined  to 
such  inflammation.  The  predisposing  causes 
are  syphihs,  both  hereditary  and  acquired, 
struma,  and  tubercle ;  both  of  the  latter, 
however,  generally  terminate  in  caries.  It 
also  occasionally  follows  rheumatism  and 
typhoid  fever. 

Pathology. — In  simple  ostitis  the  bone, 
periosteum,  and  medulla  become  more  vas- 
cular. The  Haversian  canals  enlarge,  whilst 
inflammatory  exudation  takes  place  in  the 
connective-tissue  around  its  vessels.  The 
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I  periosteum  is  swollen  and  infiltrated  with 
serum  and  leucocytes,  and  is  easily  separ- 
able fi.-om  the  bone,  whilst  the  mediUlary 
;  tissue  is  similarly  engorged.    The  osseous 
lameUfe  are  eroded  from  absorption,  forming 
Howship's  lacunae,  and  the  notches  thus 
'  made  are  filled  with  embryonic  connective 
tissue.    A  lai-ge  number  of  miilti -nucleated 
ceUs,  called  '  osteoclasts,'  are  found  in  this 
:  tissue,  which  ai-e  supposed  to  play  a  not 
unimportant  part  in  the  absorption  of  bone. 
;  In  this  condition  the  process  is  called  rare- 
fijing  ostitis,  but,  coincidentaJly  with  this 
rarefaction,  new  bone  is  being  formed  in 
the  outlying  parts  beneath  the  periosteum 
and  in  the  central  canal.     The  small 
'  nucleated  cells  that  take  part  in  this  new  for- 
mation are  called  '  osteoblasts.'    In  simple 
.  ostitis  the  two  processes  are  at  first  con- 
•  stantly  going  on  together.    Then,  the  sub- 
:  sequent  changes  will  vary  according  to  the 
■,  intensity   of  the   inflammation.  Under 
.  favom-able  circumstances  the  inflammatory 
new-formation  may   undergo  resolution, 

■  and  the  bone  retm-n  almost  to  its  natiu-al 
.  condition ;  as  a  general  rule,  however,  the 
i  bone  remains  somewhat  larger  from  the 
:  amoimt  of  new  material  which  has  been 
:  formed  arqimd  the  inflamed  area,  and  be- 
(  comes,  possibly,  somewhat  denser. 

Condensing  Ostitis  or  Osteosclerosis. — 
As  a  farther  development  of  the  same  pro- 
;  cess  the  ostitis  may  terminate  in  osteo- 

■  sclerosis.  The  inflammatory  exudation  in 
:  the  connective  tissue  sm-rounding  the  ves- 

■  sels  in  the  Haversian  canals  may  organise 
into  new  bone,  and  thus  fill  up  the  spaces 

■  that  had  been  previously  formed,  and  even 
1  still  further  encroach  upon  these  narrow 
'  channels  till  the  bone  becomes  denser  and 
'  harder  than  in  the  normal  condition.  This 

condensation  may  develop  to  such  an  ex- 
tent as  to  convert  the  bone  into  a  tissue 
as  hard  as  ivory.    The  vessels  may  even 
be  completely  obUterated,  as    a  conse- 
quence of  the  obstruction  to  the  cu'cula- 
tion,  and  the  death  of  a  considerable  area 
I'  of  bone  may  in  this  way  take  place.  The 
i  periosteum  at  the  same  time  develops  new 
1  bone  as  is  shown  under  Periostitis,  so 
't  that  the  original  bone  is  increased  in  size 
!  as  well  as  in  density.     The  medullary 
|f  canal  is  also  encroached  upon,  audits  cavity 
(  almost  obliterated.    This  condensing  ostitis 
or  osteosclerosis  is  essentially  a  very  chronic 
I  process,  and  may  occiu-,  especially  in  syphilis, 
'  without  the  preceding  stage  of  rarefying 
'<  ostitis. 

Abscess  Earefying  ostitis  may  ,  also 

■  terminate  in  suppuration,  the  inflamma- 
1'  tory  exudation,  as  in  other  tissues,  forming 
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granulations  and  breaking  down  into  pus. 
This  is  the  ordinary  termination  of  ostitis 
around  a  piece  of  dead  bone  and  in  com- 
pound fracture.  It  also  not  infrequently 
occurs  in  simple  ostitis  of  the  cancellous 
tissue,  producing  the  well-known  chronic 
Abscess  of  Bone  which  is  more  fully 
described  under  that  title.  The  inflanuna- 
tory  products  may  also,  under  certain  cir- 
cumstances, be  so  quickly  formed  as  to 
compress  the  vessels  in  the  Haversian 
canals  and  cut  off  the  circulation  from  a 
part  of  the  bone,  thereby  causing  its  death. 
The  subsequent  changes  are  described 
under  Necrosis. 

Symjptoms. — Inflammation  of  the  com- 
pact tissue  of  bone  is  a  chronic  affection, 
heginning  slowly  and  insidiously  with 
obscm'e  dull  aching  pains,  which  are  worse 
at  night  and  in  wet  weather.  It  may  make 
considerable  progress  without  giving  any 
appreciable  sign,  except  the  persistent  pain 
at  night,  which  generally  comes  on  in  the 
evening  whilst  the  patient  is  sitting  over  the 
fire,  or  getting  warm  in  bed,  and  keeps  him 
awake  for  many  hours.  On  examination  of 
the  part  complained  of,  it  is  often  found 
that  the  bone  is  afready  somewhat  larger 
than  its  fellow,  and  tender  on  pressm^e.  As 
the  disease  almost  always  has  its  seat  in 
the  shaft  of  one  of  the  long  bones,  espe- 
cially the  femur  and  tibia,  these  obscm-e, 
persistent,  aching  pains  in  any  of  the  limbs 
should  lead  to  a  careful  examination  of  the 
bone  in  its  whole  length.  The  enlargement 
■will  not  be  absolutely  uniform,  so  that  the 
irregularity  can  be  easily  detected  by  grasp- 
ing the  bone  between  the  finger  and  thumb, 
and  feeling  it  in  this  way  fr'om  one  end  to 
the  other.  In  syphiHs,  the  coiTesponding 
bone  on  the  opposite  side  of  the  body  will 
be  very  often  found  in  a  similar  condition. 
Tenderness  on  pressure  will  vary  consider- 
ably, according  to  the  sensitiveness  of  the 
patient  and  the  stage  of  the  disease.  At  first 
it  is  often  well  marked,  whilst  later  on  it  is 
much  less  perceptible.  There  is  not  often 
much,  if  any,  swelling  of  the  soft  parts,  except 
in  the  case  of  wounds  and  compound  frac- 
tures. But  occasionally,  and  this  chiefly  in 
the  tibia,  where  the  bone  is  superficial,  there 
may  be  some  slight  oedema  and  '  pitting ' 
on  careful  pressure.  Of  course  in  the  case 
of  abscess  of  bone,  which,  however,  does  not 
generally  affect  the  shaft,  the  condition  is 
different,  and  will  be  found  described  imder 
chronic  Abscess  of  Bone. 

Treatment. —  Iodide  of  potassium,  in 
gradually  increasing  doses,  should  always 
be  tried.  Five,  ten,  or  even  fifteen  grains 
may  be  given  three  times  a  day,  if  the 
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smaller  doses  produce  no  diroinution  in  the 
severity  of  the  pain.  Generally,  however, 
the  patient  is  gi-eatly  reHeved  in  quite  the 
early  stage  by  the  smaller  doses,  and  this 
effect  is  produced  in  most  cases  whether 
the  patient  be  the  subject  of  syphihs  or  not. 
In  some  few  instances  that  have  come 
imder  the  writer's  notice,  where  syphihs 
was  tmdoubtedly  present,  the  addition  of 
mercury  in  the  form  of  pil.  hydrargyri,  gr.  v. 
nightly,  has  produced  a  more  lasting  and 
permanent  improvement,  after  iodide  of 
potassium  alone  had  failed  to  accompHsh 
more  than  a  temporary  diminution  of 
pain.  The  apphcation  of  bhsters  will  also 
sometimes  give  rehef.  Painting  with  the 
strongest  iodine  hniment,  or  rubbing  the 
affected  part  with  mercmrial  ointment  may 
be  tried,  and  will  occasionally  prove 
serviceable,  but  iodide  of  potassium  is, 
as  a  rule,  the  most  potent  remedy  where 
the  disease  has  not  become  fully  estab- 
lished. Unfortunately,  in  the  chronic  cases, 
where  the  bone  has  become  thickened  and 
enlarged  in  spite  of  the  treatment  em- 
ployed, nothing  can  be  done  to  effect  a  com- 
pletely successful  result.  If  there  be  Uttle 
or  no  pain,  the  patient  has  some  inconve- 
nience from  the  size  of  the  bone  and  its 
weight,  but  he  generally  learns,  in  the  com-se 
of  time,  to  put  up  with  this  discomfort. 
On  the  other  hand,  should  the  pain  con- 
tinue to  be  a  som'ce  of  serious  annoyance, 
Unear  osteotomy  or  the  apphcation  of  the 
trephine  to  the  most  tender  spot,  wiU  often 
give  the  most  marked  rehef.  A  simple  in- 
cision through  the  periosteum  is  sometimes 
sufficient,  especially  in  the  early  stage  of 
the  disease,  where  other  less  severe  measures 
have  failed  to  effect  any  improvement.  In 
the  later  stages,  linear  osteotomy  is  probably 
the  best  operation,  as  it  gives  rehef  to  a  larger 
area  of  bone  than  the  simple  removal  of 
a  circular  piece  by  the  trephine.  The 
bone  should  be  thoroughly  exposed  by 
the  knife  to  the  extent  of  three  or  four 
inches,  and  a  groove  be  cut  in  it  vnth  a  chisel 
or  a  Hey's  saw,  till  the  medullary  canal  is 
reached.  The  bleeding  that  necessarily 
ensues  reheves  the  engorged  bone,  miti- 
gates for  a  very  long  time,  if  it  does  not  en- 
tirely remove,  the  pain,  and  lessens  the 
chances  of  subsequent  suppuration  or  ne- 
crosis. H.  H.  Glutton. 

OSTITIS  DEFORMANS.— Sir  James 
Paget's  description  of  this  disease,  in  the 
MeiMco-Chirii/rgical  Trans.,  vol.  Ix.,  1877, 
is  the  first  in  which  the  symptoms  and 
history  are  coUected  together  in  a  definite 
form,  imder  the  name  of  ostitis  defor- 


mans. _  To  him,  indeed,  we  owe  the  fact 
that,  since  the  pubhcation  of  the  above 
paper,  one  more  obscure  bone-discase  has 
been  reclaimed  from  the  imclassifiod  group 
of  osseous  deformities,  which  still  remains 
in  our  musexuns  with  an  incomplete  life- 
history. 

Cause. — Nothing  whatever  is  known  as 
to  its  etiology.  Neither  syphUis,  rheuma- 
tism, gout,  scrofula,  nor  tubercle  can  be 
said  to  have  a  dkect  influence  in  this  re- 
spect, for  there  is  no  clear  history  of  these 
affections  running  through  any  consider- 
able proportion  of  the  recorded  cases.  In 
three  out  of  the  first  five  cases  reported  by 
Sir  James  Paget,  cancer  made  its  appear- 
ance late  in  life.  But  in  seven  others, 
recorded  by  the  same  author  in  vol.  Ixv.  of 
the  Medico-Chir.  Trans.,  1882,  cancer  was 
not  found  to  be  associated  with  any  one  of 
the  cases. 

Pathology. — It  would  seem  to  be  a 
form  of  chronic  inflammation,  beginning  in 
old  age  or  after  middle  life,  and  affecting 
principally  the  long  bones  and  those  of  the 
skull.  In  Sir  James  Paget's  words  :  '  The 
bones  enlarge  and  soften,  and  those  bearing 
weight  yield  and  become  unnaturally 
curved  and  misshapen.'  "While  increase 
in  size  and  alteration  in  shape  are  the 
principal  external  features  of  the  disease, 
the  texture  of  the  bone  is  not  less  altered. 
The  normal  osseous  tissue  is  replaced  by  a 
finely  porous  substance  which,  though  reti- 
culated and  porous,  is  yet  denser  than  it 
naturally  should  be.  The  strength  of  this 
bone  is  evident,  and  one  can  scarcely  con- 
ceive it  possible  that  bone  in  this  condition 
could  bend,  especially  when  its  enormous 
increase  in  size  is  taken  into  consideration. 
Such  specimens  only  come  under  om-  ob- 
servation quite  late  in  the  course  of  the 
disease.  It  is,  therefore,  probable  that,  at 
an  earher  date,  the  bones  atrophy  and 
soften,  and  then  become  bent  from  the 
weight  of  the  body  ;  and  that,  subsequently, 
they  undergo  those  hypertrophic  changes 
which  we  see  so  largely  developed  in  the 
advanced  condition  of  the  disease,  at  which 
they  usually  arrive  before  simple  old  age  or 
some  intercm-rent  malady  terminates  the 
patient's  existence. 

A  splendid  specimen  of  a  whole  skele- 
ton, obtained  by  Mr.  J.  E.  Lxmn,  is  de- 
scribed and  graphically  depicted  in  St. 
Thomas's  Hospital  Beports,  vol.  xui., 
1883.  The  microscopical  appearances,  de- 
scribed by  Dr.  Sharkej^,  show  that  the 
principal  featiu'e  in  the  change  is  one  of 
rarefying  ostitis.  The  complete  skeleton, 
now  in  the  museum  of  St.  Thomas's 
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■  Hospital,  is  quite  a  imiqtie  specimen,  and 
its  coaxse  anatomy  is  most  beaiitifully 
shown  in  the  engi-avings  illustrating  the 
paper  in  the  Eeports  above  mentioned. 

The  sym;ptoms  ai'e  first  noticed,  as 

-  stated  above,  after  middle  life  or  in  old 
age.    '  The  most  characteristic,'  according 

:  to  Sir  James  Paget,  '  are  the  loss  of  height, 
indicated  by  the  low  position  of  the  hands 
\  when  the  arms  are  hanging  down ;  the 
'  low  stooping,  with  very  round  shoulders 
.  and  the  head  far  forwards  with  the  chin 
:  raised,  as  if  to  clear  the  upper  edge  of  the 

-  sternum ;  the  chest  sunken  towards  the 
;  pelvis,  the  abdomen  pendulous ;  the  curved 
;  lower  limbs,  held  apart  and  usually  with 
.  one  advanced  in  front  of  the  other,  and 
■■■  with  both  knefes  shghtly  bent ;  the  anldes 

overhimg  by  the  legs,  and  the  toes  turned 
[  out.'  The  bones  forming  the  vault  of  the 
I  cranium  are  generally  enlarged,  and  there 
i  is  frequently  a  history  of  larger  hats  being 

■  worn  than  formerly.  The  upper  part  of  the 

>  spine  is  bowed  and  quite  fixed  in  this  posi- 
tion, so  that,  in  stooping,  no  movement  can 

>  be  detected  between  the  spinous  processes. 
IThe  ribs  are  crowded  together  and  im- 
;  moveable.  The  breathing,  therefore,  be- 
.  comes  entu'ely  diaphragmatic,  in  a  manner 
t  exactly  similar  to  the  condition  which 
;  is  seen  in  spondylitis  deformans.  The 

difference  between  the  two  diseases  is, 
i  however,  sufficiently  distinct  to  make  con- 
f  fusion  impossible.  In  spondylitis  defor- 
L  mans,  the  immobility  of  the  spine  and  ribs 
i  is  alone  observed,  combined  possibly  with 

general  osteo-arthritis.  But  there  is  no 
(  enlargement  or  cm-vattu'e  of  the  long  bones, 
a  and  the  skull  is  entirely  unaffected. 

On  examining  the  lower  Hmbs  in  ostitis 

■  deformans,  the  shafts  of  the  long  bones 
•  will  be  foimd  very  large  and  unnatm-ally 

curved,  as  if  they  had  at  some  period  of 
the  disease  yielded  to  the  weight  of  the 
body.  Other  bones  may  also  be  very  much 
enlarged,  such  as  the  clavicle,  humerus, 
radius,  or  ulna,  and  of  these  the  clavicles 
'f  are  more  frequently  affected  than  any  of 
the  others.   The  defoi'mities  are  generally 

■  symmetrical  and  well-marked. 

The  patients  oftentimes,  especially  at 
the  commencement  of  the  disease,  com- 
plaia  of  pain,  which  is  described  as  rheu- 
matic, in  the  lower  limbs  and  spine.  But, 
'  as  a  rule,  there  is  no  pain  in  the  head,  even 
when  the  skull  is  considerably  enlarged, 
nor  is  the  mind  in  any  way  altered.  The 
•  neral  health  remains  unaffected,  and  be- 
nd the  difficulty  in  wallting  and ,  the 
t^reathlessness  on  any  exertion,  the  disease 

-  does  not  cause  any  great  distress.  Life 


does  not  therefore  seem  to  be  materially 
shortened. 

Treatment. — There  is  no  indication  for 
any  special  treatment.  Iodide  of  potas- 
siiun,  useful  as  it  is  in  some  chronic  dis- 
eases of  bone,  has  been  foimd  to  be  quite 
powerless  to  check  the  progress  of  the 
affection,  nor  does  it  seem  to  reheve  the 
pain  of  which  such  patients  occasionally 
complain.  H.  H.  Glutton. 

OTALGIA — Ear-ache.  See  Circum- 
scribed Inflammation  of  the  External 
Meatus,  under  Ear,  External,  Diseases 
of  the. 

OTITIS.  See  Acute  Catarrh,  under 
Ear,  Middle,  Diseases  of  the. 

OTORRHCEA.  See  Acute  Purulent 
Catarrh,  imder  Ear,  Middle,  Diseases  of 
the. 

0 VARIANT  TUMOURS.— There  are 
several  diseased  conditions  of  the  ovary 
which  may  require  the  aid  of  the  surgeon, 
but  ovarian  tumour  is  by  far  the  most  com- 
mon, and  it  is  also  the  most  important, 
because,  if  left  to  nature,  it  leads  almost 
inevitably  to  a  lingering  and  painful  death. 

Causes. — But  little  is  known  as  to  the 
causes  which  produce  ovarian  tumour.  The 
position  occupied  by  the  ovary ;  its  Hability 
to  displacements,  which  must  greatly  inter- 
fere with  both  its  nerves  and  blood-vessels ; 
the  changes  in  its  position  which  result 
from  enlargement  of  the  womb,  or  fit-om 
improper  retention  of  the  contents  of  the 
bowel  or  of  the  bladder;  changes  in  its 
tissues  which  result  from  the  general  con- 
dition of  the  blood  during  the  com-se  of  the 
specific  fevers ;  spread  of  inflammation  from 
the  peritoneum,  and  last,  but  not  least,  the 
changes  it  imdergoes  from  youth  to  age, 
during  the  formation,  matm-ation,  ruptm-e 
and  cicatrization  of  the  Graafian  follicles, 
are  all  causes  predisposing  to  disease.  How 
it  is  that  some  of  these  conditions  induce 
mere  inflammatory  changes  in  the  ovary  of 
one  person,  whilst  in  another  they  produce 
an  enormous  development  of  cysts;  why 
these  cysts  differ  so  much  in  then*  macro- 
scopic and  microscopic  appearances ;  and 
why  their  place  is  sometimes  taken  by  a 
dermoid  tumour,  and  more  rarely  by  a 
soHd  fibroma  or  sarcoma,  remain  matters  of 
theory  and  speculation. 

Given  the  predisposing  cause,  such  as 
change  in  position  affecting  the  circulation 
or  innervation  of  the  organ ;  or  change  in 
the  condition  of  the  blood  cu'culating  tlu-ough 
the  ovary,  and  it  seems  very  probable  that 
heredity  may  have  much  "to  do  with  the 
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result,  produciug  by  the  same  disturbing 
causes  different  diseased  conditions  in  dif- 
ferent individuals. 

Patlwlogy.  —  Admittiag  the  imperfect 
knowledge  which  we  possess  as  to  the 
causation  of  ovarian  tumours,  it  is  not 
surprisiug  that  there  is  great  difference  of 
opinion  as  to  their  pathology.  The  reader 
who  wishes  to  study  this  subject,  must 
refer  to  some  of  the  special  works  ia  which 
the  theories  are  set  forth  and  discussed  at 
length ;  here  we  have  only  space  to  refer  to 
them  very  briefly. 

Changes  in  the  Graafian  foUicle  are  ad- 
mitted by  most  observers  to  be  one  cause 
of  cyst-formation.  Some  seem  to  regard 
the  foUicle  as  almost  the  sole  parent  of  the 
various  forms  of  cysts,  while  others  give  it 
a  very  secondary  place,  and  deny  that  cysts 
formed  from  it  ever  attain  any  considerable 
size.  Degenerative  changes  in  the  true  and 
false  corpora  lutea,  degenerative  changes 
in  the  blood-vessels  or  in  the  ovarian  stroma, 
the  persistence  of  the  rudimentary  struc- 
tures and  elements  of  the  foetal  ovary,  all 
have  their  advocates  as  important  factors  in 
ovarian  pathology ;  while  some  of  those  who 
have  been  most  painstaking  and  laborious 
in  their  investigations,  beUeve  that  the  com- 
moner forms  of  ovarian  cystomata  are  neo- 
plasms of  epithelial  and  glandular  foimation. 

Probably  each  and  all  of  these  various 
theories  have  their  share  of  truth.  In  an 
organ  so  remarkable  in  its  structm-e  and 
development ;  in  its  reproductive  function ; 
in  the  vicissitudes  due  to  its  situation  and 
smToundings,  and  in  its  atrophy  and  decay; 
we  may  be  prepared  to  find  a  great  variety 
of  morbid  changes,  rather  than  a  repetition 
of  any  one  process.  The  examination  of  a 
large  number  of  ovaries  in  early  stages  of 
disease,  and  of  a  larger  number  of  tumours 
of  considerable  size,  with  a  correlative  consi- 
deration of  the  clinical  history  and  symptoms 
of  the  patients  from  whom  the  specimens 
were  taken,  has  convinced  the  writer  that, 
while  all  the  processes  referred  to  have  their 
share  in  the  formation  of  ovarian  tumom'S, 
«hange  of  type  in  the  cells  lining  the  foUicles, 
with  invasion  of  the  stroma  by  the  resulting 
new-formations ;  coUoid  degenerations  of 
the  stroma,  of  the  walls  of  the  blood-vessels, 
and  of  the  cicatrices  of  the  coi-pora  lutea ; 
are  —somewhat  in  the  order  in  which  they 
are  given — the  most  common  pathological 
processes  at  work  in  the  formation  of  the 
ovarian  cystomata.  The  more  the  cells 
lining  the  cysts  tend  to  revert  to  immatm^e 
epitheUal  types,  and  the  more  the  cells 
forming  the  stroma  of  the  tumours  tend 
to  revert  to  immature  connective-tissue,  the 


more  nearly  the  tumours  approach  maUg- 
nancy.  The  fact  that  it  is  difficult  or  im- 
possible to  say  which  tumom-s  are  malignant 
and  which  are  not,  even  when  their  tissues 
are  submitted  to  microscopic  investigation, 
shoiild  make  sm'geons  very  careful  how  they 
recommend  taj)ping,  or  any  operative  inter- 
ference short  of  early  and  complete  removal 
of  the  tumom'. 

The  dermoid  tumom's  form  about  seven 
per  cent,  of  the  cases,  and  are  distinctly  ol 
two  kinds,  benign  and  malignant;  the  for- 
mer being  usually  associated  with  some 
of  the  other  forms  of  cystic  disease,  ai'e 
by  far  the  most  common ;  the  latter,  of 
which  only  a  few  specimens  have  been 
described,  are  nearly  solid,  the  deimoid 
structm'es  being  mingled  in  strange  con- 
fusion with  carcinoma  or  sarcoma.  Much 
has  been  written  about  these  dermoid 
ovarian  tiunom-s,  and  the  most  fantastic 
theories  have  been  advanced  as  to  their 
origin,  which  is,  however,  probably  in  no 
wise  different  from  that  of  dermoid  cysts 
in  other  parts  of  the  body,  the  greater  fre- 
quency of  their  occmTence  in  the  ovary 
being  due  to  two  causes — first,  the  special 
UabiHty  of  the  organ  to  originate  tumom's, 
and  second,  the  fact  that  it  contains  cells 
which  are  capable  of  producing,  tmder  cer- 
tain conditions,  aU  the  structures  foimd  in 
the  body.  The  same  causes  which  ]oroduce 
fr'om  the  ordinary  cells  cysts  or  soUd  growths 
produce  fi-om  the  cells  which  we  caU  ova 
more  complex  structures.  The  same  cell 
which,  under  the  stimulus  imparted  by  th; 
spermatozoon,  produce  the  perfect  indivi 
dual,  under  the  stimulus  imparted  by  dis- 
ease produce  many  or  most  of  the  structure? 
which  go  to  form  the  perfect  indi-sddual,  bu; 
in  an  imperfect  form,  both  as  to  actual  struc- 
tures and  as  to  thefr  relative  arrangement. 

Fibromata  and  sarcomata  are  occa- 
sionally met  with,  but  are  rare,  and  this 
is  not  sm'prising,  when  we  consider  thai 
the  physiological  function  of  the  ovary  'ii 
the  production  of  cysts  (the  Graafian  fol- 
licles). Small  fibrous  gi-owths  ai-e  not 
uncommon  in  ovaries  in  an  early  stage  o 
cystic  degeneration,  and  they  appear  t( 
arise  from  proliferation  of  the  cicatricia 
stnictm-es  of  the  corpora  lutea,  and,  pro 
bably,  the  larger  specimens  occasionallj 
met  with  have  the  same  origin,  the  ten 
dency  of  the  indi-^ddual  deciding  whethe 
a  simple  fibroma  results  fr-om  the  increase( 
growth  of  the  cicatricial  tissue,  or  whethe: 
some  one  or  other  of  the  more  maliguan 
sarcomata  is  produced. 

Sym;ptoms. — The  early  symptoms  c  . 
I  the  gi'owth  of  an  ovarian  tumom*,  whethe  4 
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of  the  cystic  or  solid  kind,  are  very  inde- 
finite, and  often  there  are  no  symptoms, 
imtil  the  gi-owth  has  attained  a  consider- 
able size.    In  some  patients,  scantiness  of 
the  menstrual  flow,  amounting,  in  rare 
cases,  to  amenorrhsea,  will  herald  the  com- 
mencement of  disease,  and  pelvic  pains  or 
discomforts  will  lead  to  a  vaginal  examina- 
:  tion,  when  the  affected  ovary  will  be  foimd 
enlarged,  and  dislocated  into  the  pouch  of 
;  Douglas.    In  other  cases,  increase  of  the 
^flow  at  the  menstrual  periods,  and  their 
prolongation,  will  lead  to  the  discovery  of 
:  the  disease.    This  is  especially  the  case  in 
.  elderly  women  who  have  passed  the  meno- 
;  pause ;  and  a  retmn  of  the  catamenia  either 
;  in-egularly  or  regularly,  in  such  cases,  should 
A  always  lead  to  a  suspicion  of  some  ovarian 
j  disease,  and  to  a  careful  examination  of  the 
rpelvic  organs.  This  is  not  sufficiently  known, 
^and  many  patients  are  made  miserable  by 
:  the  fear  that  such  discharge  is  an  indication 
of  uterine  cancer,  instead  of  being  a  sym- 
iptom  of  a  readily  diagnosed  and  cm'able 
■disease.    Inability  to  walk  vidthovit  discom- 
r  fort  or  pain,  constipation,  difficult  or  painful 
i  mictiudtion,  pain  over  the  ovary,  and  pain 
:  or  niunbness  in  the  leg  on  the  affected  side 
iare  also  among  the  commoner  symptoms, 
v  wlule  the  increase  in  the  size  of  the  affected 
L  ovary  is  still  so  slight  that  it  can  only  be 
I' detected  by  the  most  careful  bi-manual 
e  examination. 

Diagnosis. — In  this  early  stage,  differen- 
tial  diagnosis  will  have  to  be  made  between 
I  organic  disease  of  the  ovary  and  mere  en- 
|.largement  due  to  congestion  or  inflamma- 
\  tion,  and  it  is  usually  quite  impossible  to 
h  make  a  certain  diagnosis.    Fortunately,  it 
I  is  not  necessary  for  the  surgeon  to  interfere 
t  thus  early,  and  simple  soothing  treatment 
is  equaDy  good  for  either  condition,  and  will 
often  clear  up  the  doubt ;  mere  congestion 
or  inflammation  yielding  to  such  treatment. 
I  and  the  ovary  retm-ning  to  its  proper  size 
I  and  place. 

When  an    ovarian    tumour  becomes 
F  sufficiently  large  to  fill  the  pelvic  cavity  or 
"rise  into  the  abdomen,  the  symptoms  which 
I  are  present  in  it?  earlier  stages  usually  dis- 
i  appear,  and  the  time  has  arrived  when  the 
•  surgeon  is  called  upon  to  make  an  accurate 
I  diagnosis,  and  decide  whethei  the  tumoiur 
shall  be  removed.    While  the  tumom  is  still 
in  the  pelvis,  it  is  often  extremely  difficult 
to  diagnose  wth  certainty  between  ovarian 
tumoiur,  fibro-myoma  of  the  uterus  (es- 
pecially the  sub-peritoneal  and  pediculate 
forms),  collections  of  serum,  pus,  or  blood  in 
Fallopian  tubes,  extra-uterine  fojtation, 
-  rouH   eilusion  into   the  cellular  tissue, 


hrematocele,  pelvic  abscess,  or  some  of  the 
rarer  forms  of  pelvic  tumom.  The  liistory 
of  the  case,  especially  as  to  menstrual  ir- 
regularities and  variations  of  pulse  and 
temperatm-e,  must  be  carefully  inquired 
into,  without,  however,  giving  it  imdue 
weight ;  for  nothing  is  more  misleading  than 
the  history  of  symptoms  given  by  a  stupid 
or  unobservant  patient.  If  the  tumom-  be 
mobile,  faii-ly  separable  from  the  uterus,  the 
catamenia  regular,  and  the  patient  fi'ee  from 
febrile  disturbance,  the  case  is  probably 
either  ovarian  or  pediculate  fibro-myoma, 
and  a  little  patience,  while  watching  the 
rate  of  growth  and  any  variations  in  the 
consistence  of  the  tumom*  at  different  times, 
will  soon  enable  the  surgeon  to  decide  be- 
tween them.  If  the  tiunom'  is  fixed,  and 
there  has  been  fever,  it  is  often  much  more 
difficult  to  decide  ;  an  experienced  touch 
will  rarely,  however,  in  such  a  case  have 
difficulty  in  excluding  pelvic  cellulitis,  ab- 
scess, or  hfematocele,  for  in  each  of  these  there 
is  a  gradual  shading  off  from  the  tumour  to 
the  sm-rounding  tissues,  and  a  fixing  of  the 
other  contents  of  the  pelvis,  which  is  very 
different  fi-om  the  mere  fixing  by  peritoneal 
adliesion  of  a  tense  cyst  or  of  an  elastic 
solid  growth.  The  history  of  celhilitis,  ab- 
scess, and  hsematocele  is  usually  sufficiently 
marked  to  confirm  the  opinion  formed  by 
I  touch. 

The  diagnosis  of  the  various  forms  of 
distension  of  the  Fallopian  tubes  is  a  mat- 

■  ter  of  much  gi-eater  difficulty,  and  cases 
are  met  with  in  which  both  tubes  are 
greatly  distended  with  pus,  forming  con- 
siderable tumours,  and  even  rising  high 

j  up  into  the  abdomen,  in  wliich  absolutely 

I  no  serious  symptoms  have  been  observed, 
either  by  patient  or  medical  attendant,  till 

I  the  tumours  have  been  detected  by  their 
size.  In  such  rare  cases  there  is  no  choice 
but  to  wait  for  further  development  of  the 
tumoiu',  or  to  make  an  exploratory  opera- 
tion, and  as  each  case  must  be  decided  on 
its  merits,  it  is  useless  to  attempt  to  give 
general  rides.  It  is  necessary,  however,  to 
remember  how  gi-ave  may  be  the  risk  of 
waiting  too  long  in  a  case  of  tubal  preg- 
nancy, of  large  pyo-salpinx,  of  pelvic  ab- 
scess, or  of  suppuration  in  the  uterine  wall ; 
the  latter  a  very  rare  condition,  but  one 
that  is  occasionally  met  with. 

When  the  tiunoiu"  has  attained  con- 
siderable size,  and  occupies  a  large  portion 
or  the  whole  of  the  abdomen,  the  diflbrontial 
diagnosis  may  still  have  to  be  made  from 
some  of  the  conditions  named  above,  such 
as  large  abscess  or  hsematocele,  and  extra- 
uterine foetation,  or  other  form  of  tubal  cyst; 
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and  a  large  number  of  other  diseases  must 
also  be  added  to  the  list  of  those  which 
may  be  mistaken  for  ovarian  tumour.  Solid 
tumom's  of  the  ovary  axe  still  more  difficult 
to  distinguish  from  uterme  outgrowths 
(fibro-myomata),  and  some  of  the  large  soft 
uterine  tumours  give  an  elastic  impulse  so 
lilce  fluctuation,  that  the  most  experienced 
sui-geon  may  be  deceived  by  it,  and  may 
mistake  such  a  tumour  for  an  ovarian  cyst. 
A  careful  use  of  the  uterine  sound,  while  an 
assistant  moves  the  abdominal  tmnom%  will 
usually  clear  up  the  doubt,  except  ia  cases 
in  which  the  uterine  body  is  so  closely  ad- 
herent to,  and  incorporated  with,  an  ovarian 
cyst,  that  the  latter  is  practically  a  uterine 
tumour.  In  such  cases  an  exploratory  in- 
cision can  alone  decide. 

It  is  rarely  difficult  to  distinguish  be- 
tween ascites  and  cyst,  but  in  cases  in  which 
the  latter  has  ruptmred,  or  has  discharged 
much  of  its  contents  into  the  peritoneum 
through  a  tapping  puncture,  the  diagnosis 
is  diificxilt.  In  such  cases  it  is  sometimes 
advisable  to  draw  off  the  peritoneal  fluid  by 
aspiration  or  tapping,  and  then  the  tumoin:, 
if  present,  is  more  easily  handled  and  dia- 
gnosed. In  ordinary  cases  the  position  of 
the  dull  area,  and  a  careful  observation  as 
to  whether  the  fluctuation  wave  extends 
beyond  it,  vtdll  decide  between  free  and  en- 
cysted fluid,  but  all  sorts  of  exceptions  to 
these  general  rules  are  met  with.  For 
example,  a  flaccid,  broad  ligament  cyst  will 
often  very  closely  simidate  ascites,  the  posi- 
tion of  the  dulness  following  the  changes  of 
position  on  the  part  of  the  patient ;  so  also 
a  cyst  vsdth  its  borders  overlapped  by  ad- 
herent intestine,  may  readily  be  mistaken 
for  fr"ee  fluid,  or  for  peritoneal  fluid  partially 
encysted.  The  rule  usually  given  as  to  the 
dulness  in  ovarian  dropsy  being  more  to  the 
one  side  than  the  other  is,  in  the  majority 
of  cases,  fallacious ;  comparatively  small 
tiunom'S  fr-equently  occupying  a  central 
position.  In  deciding  whether  fluid  be  free 
in  the  peritonemn  or  in  a  cyst,  the  most 
important  point  to  note  is,  whether  the  line 
of  dull  percussion  and  the  limit  of  fluctua- 
tion exactly  correspond ;  if  they  do  it  is 
nearly  certain  that  it  is  in  a  cyst,  and 
changing  the  position  of  the  patient,  vsdth- 
out  varying  the  relation  of  the  dull  and 
clear  areas,  will  confirm  the  diagnosis. 

The  best  way  to  arrive  at  a  diagnosis 
in  a  case  of  abdominal  tumour,  is  to  place 
the  patient  on  the  back  with  the  head  and 
shoulders  well  supported  by  piUows,  the 
hands  laid  at  rest  on  the  shoulders,  and  the 
knees  raised.  The  abdomen  should  then  be 
thoroughly  exposed,  and  the  patient  made  to 


breathe  thi-ough  the  mouth,  the  lips  and  teeth 
being  kept  well  apart.  This  relaxes  the  mus- 
cles and  enables  the  surgeon  to  tell  at  once,  by 
palpation,  where  it  is  soft  and  natural.  The 
healthy  parts  should  first  be  thoroughly  pal- 
pated and  percussed,  because  in  passing  from 
the  normal  to  the  abnormal,  a  correct  im- 
pression of  the  disease  is  much  more  likely 
to  be  obtained  than  by  the  reverse  process. 
Having  carefully  mapped  out  the  abnormal 
structm-e,  and  noted  its  relations  to  the  sur- 
rormding  and  healthy  parts,  the  patient's 
position  should  be  changed  in  various 
directions,  and  the  same  process  repeated 
in  each.  Dm-ing  this  procedui'e,  anyone 
■with  experience  will  probably  have  made 
up  his  mind  as  to  the  natm-e  of  the  tumour ; 
but  it  wiU.  be  well  nevertheless  to  continue 
the  investigation  by  excluding  the  possible 
growths  one  after  another,  tiU  the  one  ! 
he  has  diagnosed  is  reached.  It  is  un- 
doubtedly true  that  the  first  and  rapidly  > 
formed  diagnosis  of  an  experienced  sm-geon  j 
is  often  the  most  correct ;  but  nothing  is  i 
ever  lost  by  care;  and  serious  error  is  fre- 
quently avoided. 

In  deciding  that  a  tumour  is  ovarian, 
ascites  of  various  kinds,  phantom  timiours, 
obesity,  maHgnant  or  simple  enlargements 
of  the  liver ;  distension  or  tumour  of  the 
gaU-bladder,  sohd  enlargements  and  cystic 
tumours  of  the  spleen ;  tumours  of  the 
omentum  and  mesentery,  sub-peritoneal 
cysts ;  distensions,  cysts,  or  soUd  tumom-s 
of  the  kidney,  distension  of  the  m'eters, 
distension  of  the  bladder ;  hydatids  of  liver, 
spleen,  kidney,  omentum,  mesentery,  or 
parietal  peritoneum  ;  accumulations  (for  in- 
stance, hah")  in  the  stomach;  fsecal  accumu- 
lations in  the  bowel ;  the  various  forms 
of  extra-uterine  pregnancy,  hydi-amnios,  ac- 
cumulations in  the  Fallopian  tubes,  fibro- 
cysts,  and  solid  fibro-myomata  of  the  uterus; 
peritoneal  and  retro-peritoneal  hasmatocele, 
pelvic  abscess,  abscess  of  the  ovary  or  of 
the  uterine  waU,  cysts  in  connection  with 
the  spinal  cord ;  and  last,  but  not  least,  or- 
dinary pregnancy,  should  each  and  all  be 
passed  rapidly  through  the  mind.  Of  com-se 
the  experienced  sm-geon  will  do  this  almost 
by  intuition,  without  the  onlooker  noting 
the  stejjs  of  the  process ;  but  the  student,  and 
the  practitioner  who  has  but  few  oppor- 
timities  for  examining  such  cases,  will 
make  fewest  mistalies  and  learn  most,  who 
spends  some  time  and  care  over  a  diagnosis 
by  exclusion.  Even  the  most  expeiienced 
would  often  save  themselves  fi-om  discredit- 
able mistakes,  and  their  patients  from 
serious  calamities,  by  a  little  more  method 
in  their  examinations.    All  said  and  done. 
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■.  there  will  still  be  cases  of  abdominal  tu- 
mour which  will  defy  the  ingenuity  of  the 
most  skilful,  and  only  be  certainly  dia- 
:  gnosed  by  exploratory  incision. 

Treatment :  aspiration  or  ta/pjpi/ng. — 
Before  passing  to  the  operation  for  the  radi- 
.  cal  cure  of  ovarian  tiunom',  it  is  necessary 
to  say  a  few  words  about  aspii-ation  and 
;  tapping.  It  is  occasionally  adAdsable  to  per- 
;  fonn  one  or  other  of  these  operations  and 
:  remove  fluid  from  the  peritoneum,  in  order 
:  to  give  temporary  relief  to  lungs,  heart,  or 
kidneys,  or  to  enable  an  abdominal  ttunour 
which  is  siuTormded  by  fluid  to  be  more 
;  accurately  examined.    The  chemical  and 
:  microscopical  examination  of  the  fluids  thus 
I  obtained  may  throw  important  light  upon 
;  their  som'ce,  but  these  examinations,  even 
i  by  experts,  cannot  be  trusted  to  alone  for 
:  the  formation  of  a  diagnosis,  but  must  be 
c  carefully  compared  with  the  symptoms  and 
;  physical  signs  present  in  the  case. 

It  has  long  been  the  fashion  to  advise 
c  one  or  more  tappings  in  ovarian  tumour 
or  di'opsy,  and  to  claim  it  as  a  cui-ative 
.  operation  in  parovarian  and  broad  hgament 
I  cysts  ;  there  are,  however,  immediate  dan- 
t  gers  attending  this  apparently  trifling  opera- 
t  tion,  and  a  more  extensive  knowledge  of 
;  the  nature  of  ovarian  cysts  and  their  con- 
■  tents  shows  that  the  more  remote  dan- 
:  gers  are  still  more  to  be  dreaded.  Among 
I  the  former  are  fatal  haemorrhage  into  the 
(  cyst,  acute  peritonitis  from  escape  of  un- 
1  healthy  cyst-contents  into  the  peritoneum,- 
1  inflammation  and  suppm-ation  of  the  cyst- 
'  wall  and  serious  adhesions  to  other  organs ; 
i  among  the  latter,  the  growth  of  malignant 
1  disease  in  the  parietes  or  peritonetma  at  the 
I  tapping  ptmcture,  or  its  still  wider  diffusion 
I  over  the  peritoneal   surfaces.     The  ap- 
:  parently  simple  cysts  are  as  likely  to  cause 
these  latter  disasters  as  those  in  which  the 
!  maHgnant  elements  are  more  clearly  dis- 
1  cemible,  and  the  parovarian  and  broad  liga- 
ment cysts  are  very  often  the  seat  of  a 
:  form  of  papilloma,  which,  with  opportunity, 
i  readily  diffuses  itself  over  the  peritoneum. 
'  "When  it  is  considered  that  tapping  cannot 
<  cure  an  ovarian  cyst,  and  but  rarely  cures 
any  other,  and  that  it  exposes  the  patient 
to  all  these  dangers,  it  must  be  acbnitted 
that  the  surgeon  best  consults  his  patient's 
]■  well-being  and  his  own  reputation,  who 
'}  resolutely  refuses  either  to  tap  or  sanction 
the  tapping  of  these  cysts.   As  tapping  of 
the  peritoneum  is  not  only  justifiable  but 
advisable  in  certain  cases,  and  as  tapping 
of  an  ovarian  or  broad  ligament  cyst  may 
occasionally  be  necessary,  in  consequence 
of  special  complications,  or  of  the  obstinate 


refusal  of  the  patient  to  submit  to  the  major 
operation,  it  may  be  well  to  say  a  few  words 
about  it. 

If  the  surgeon  tap  vidth  '  Listerian ' 
precautions — and  no  wise  man  will  perform 
the  operation  without  them — the  patient 
should  be  laid  on  her  side  with  the  abdo- 
men overhanging  the  edge  of  the  bed,,  and 
protected  by  towels  or  india-rubber  sheeting 
from  chilling  and  wetting  by  the  spray. 
Then,  if  the  fluid  be  in  the  peritoneum,  a 
lancet  should  be  pushed  boldly  through  the 
linea  alba,  and  a  conical  and  blimt-ended 
trocar,  with  holes  at  the  sides,  rapidly  in- 
troduced through  the  punctm-e  as  the  lancet 
is  withdrawn  ;  if  a  cyst  is  to  be  tapped,  the 
lancet  puncture  should  only  penetrate  the 
skin,  and  a  sharp-ended  trocar,  such  as 
Thompson's,  should  be  used  for  the  cyst, 
as  it  is  less  liable  than  the  lancet  to  wound 
any  large  vessel  in  the  cyst-waU.  When 
the  peritoneum  or  cyst  is  empty,  the  trocar 
should  be  qtiickly  withdrawn,  while  the 
finger  and  thumb  of  the  left  hand  compress 
the  point  of  puncture  and  prevent  the  en- 
trance of  air;  a  small  pad  of  antiseptic 
dressing  should  then  be  placed  over  it,  and 
a  larger  piece  of  adhesive  plaster,  and  the 
patient  tm'ned  on  to  her  back,  and  the  ab- 
domen supported  by  a  flannel  bandage  or 
soft  towel,  secured  by  a  few  safety-pins. 
The  patient  should  be  kept  on  her  back  for 
twenty-fom-  hours,  or  longer  in  the  case  of  a 
cyst,  to  avoid  weeping  from  the  puncture. 
No  squeezing  or  pressure  on  the  parietes 
should  ever  he  allowed  during  tapping,  or 
air  in  lar-ge  quantities  may  be  sucked  in. 
It  is  quite  needless  to  apply  a  sheet  or  a 
many-tailed  bandage  round  the  patient 
during  the  evacuation  of  the  fluid  if  the  side 
postmre,  with  the  head  and  shoulders  neai-ly 
on  a  level  with  the  body,  be  adopted.  In 
such  antiseptic  tapping  a  good-sized  trocar, 
from  a  quarter  to  half  an  inch  in  diameter 
vsdthout  any  tubing  on  it,  may  be  used,  and 
the  canula  can  readily  be  cleared  by  a  probe 
if  necessary,  and  the  entrance  of  a  little  air 
disregarded.  If,  however,  antiseptic  mea- 
sures are  not  adopted,  it  wiU  be  safer  to  use 
the  aspirator,  with  the  finest  needle  that 
will  evacuate  the  fluid,  and  the  greatest 
care  to  exclude  air.  Even  in  this  case  the 
needles  should  be  carefully  oiled  with  car- 
bolic oil,  or  other  antiseptic,  as  the  most 
rapidly  fatal  septicsemia  has  been  known  to 
follow  the  use  of  a  dirty  trocar  in  tapping 
an  ovarian  cyst. 

J.  Knowsley  Thornton. 

OVAEIOTOMY.— The  operation  for 
the  removal  of  an  ovarian  tumom*  has 
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been,  from  its  early  days,  termed  Ovario- 
tomy, and  though  Oophorectomy  would 
have  been  a  more  correct  description  of 
the  procedm-e,  the  old  term  has  become  so 
famous  that  it  can  never  be  discarded ;  and 
Oophorectomy  has  now  become  thoroughly 
associated  with  a  different  class  of  opera- 
tions, which  have  been  described  in  so  far  as 
they  differ  fi'om  Ovariotomy. 

Preparation  of  the  Patient. — It  is  es- 
sential that  the  bowels  should  be  acting 
reg^arly  and  well,  and  that  the  secretion  of 
urine  be  free.  To  ensure  this,  mild  aperients 
should  be  given  for  a  few  days  before  opera- 
tion, and  fifteen  gi-ains  of  citrate  of  potash 
well  diluted  three  times  a  day.  It  is  rarely 
necessary  to  restrict  or  alter  the  diet,  but 
patients  are  better  altogether  without,  or 
with  very  little,  stimulant,  and  with  red 
meat  only  once  a  day  for  some  time  pre- 
viously. If  the  operation  be  in  the  morning, 
at  nine  or  ten  o'clock,  the  bowels  should  be 
well  cleared  over  night  by  a  simple  enema, 
and  at  ahowi  five  or  six  the  patient  should 
have  a  goodbreakfast-cup  of  strongbeef-tea  or 
soup,  and  nothing  more  before  the  operation. 
If  tlae  operation  is  to  be  in  the  afternoon,  the 
enema  should  be  given  either  before  break- 
fast or  a  coiiple  of  hom's  before  the  opera- 
tion, and  the  patient  should  have  a  light 
breakfast  at  the  usual  hom*,  and  the  cup  of 
beef-tea  about  noon.  Whether  the  patient 
has  passed  water  or  not,  the  catheter  should 
be  passed  immediately  before  the  operation. 
The  best  dress  is  the  ordinary  night-dress, 
with  a  short  flannel  jacket,  and  stockings 
on.  The  room  where  the  operation  is  to  be 
performed  should  be  arranged  while  the 
patient  is  in  another,  and  the  instruments 
should  be  covered  up,  so  that  she  does  not 
see  them  when  she  comes  in.  It  is  far 
better  for  her  to  walk  quietly  into  the  room 
and  lie  down  on  the  operating  table  before 
the  anaesthetic  is  given ;  but  only  the  sm'- 
geon,  the  ansesthetist,  and  the  nurse  should 
be  present  tUl  she  is  unconscious.  This 
plan  not  only  saves  time,  but  avoids  the 
necessity  for  eaiTying  the  patient  from  the 
bed  to  the  table  dm-ing  narcotism,  which  is 
always  objectionable,  and  especially  so  in 
cases  with  a  greatly  distended  abdomen, 
and  impeded  circulation  and  respiration. 

The  particular  anaesthetic  must  be  left 
to  the  taste  of  the  individual  surgeon. 
Chloroform,  given  by  a  Junker's  inhaler, 
answers  well  in  most  cases. 

Preparation  of  the  Boom,  Instruments. 
Sponges,  Sc. — The  room  should  be  Hght, 
airy,  and  quiet,  and  should  be  thoroughly 
cleaned  the  day  before,  and  all  dust  should 
be  wped  away  with  a  damp  cloth,  but  there 


is  no  necessity  to  remove  carpets,  curtains 
&c.,  and  make  it  bare  and  cheerless. 

The  patient  should  be  laid  on  her  back 
the  head  and  shoulders  well  supported  by 
an  inclined  plane  of  pillows,  and  the  feet 
towards  the  window.  The  table  should  be 
long  enough  to  hold  her  comfortably,  not 
too  wide — about  2  feet,  and  high  enough 
to  avoid  much  stooping  on  the  part  of  the 
operator.  "When  a  single  ordinary  table  is 
not  at  hand,  two  light  deal  dressing-tables 
answer  very  well,  the  lower  one  placed 
slantways  across  the  window,  and  the 
upper  one  across  its  upper  end,  so  that  the 
two  form  the  letter  L  placed  upside  down 
towards  the  window.  The  legs  of  the  tables 
should  be  tied  together  to  prevent  their 
slipping  apart,  and  the  patient,  when  nearly 
unconscious,  should  be  secm-ed  to  them  by 
a  broad  strap  firmly  fastened  just  above 
the  knees,  and  by  soft  leather  wristlets 
with  a  comiecting  strap  imder  the  table. 
In  the  window  stands  a  small  oblong  table 
large  enough  to  hold  the  spray-producer, 
the  instrument-trays,  and  the  dressings. 

The  operator  stands  on  the  right  side 
of  the  patient,  with  his  right  hand  within 
easy  reach  of  this  table,  so  that  he  can 
take  up  each  instrument  quickly  as  he 
requii-es  it ;  this  is  much  better  than  trust- 
ing to  an  assistant  or  nurse  to  hand  things, 
for  no  two  brains  can  work  like  one,  and 
it  is  often  important  to  take  the  right  thing 
without  loss  of  time.  The  chief  assistant 
stands  opposite  to  the  operator,  and,  at  his 
right  hand,  on  the  projecting  upper  part  of 
the  o^Derating-table,  is  placed  a  lai'ge  basin 
fiill  of  warm  1-40  carboHc  lotion  with  the 
clean  sx^onges  in  it.  The  nm-se  stands  beside 
this  basin,  and  sqiieezes  out  the  sponges  as 
they  are  wanted.  No  towel  should  ever  be 
used  for  this  pm-pose,  and  the  sjDonge  should 
touch  nothing  but  the  hands  after  it  leaves 
the  lotion.  The  anaesthetist  stands  at  the 
patient's  head,  and  if  another  assistant  is 
wanted  (which  is  rarely  the  case)  he  stands 
at  the  operator's  left  hand.  The  operator 
should  have  a  basin  of  warm  1-40  lotion, 
with  a  sponge  in  it,  near  liim  on  a  chair. 
The  spray  bottle  should  be  filled  with  1-20 
lotion,  the  instrument  trays  mth  warm 
1-40  lotion,  so  that  all  the  instruments 
are  well  covered.  Ordinary  tin  pudding- 
trays,  14  inches  long  by  6  inches  wide, 
and  2  inches  deep,  wUl  be  found  most 
convenient.  Two  of  these  will  hold  all 
the  instruments  necessary  for  the  most 
complicated  abdominal  section.  The  in- 
struments should  all  be  arranged  each  in 
its  ovra  place  in  the  trays,  and  the  lotion 
pom-ed  over  them  half  an  hoiu:  before  the 
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operation  begins.  The  siUcs  used  for  liga- 
toes  and  sutures  should  be  soaked  in  1-20 
lotion  for  at  least  an  hoiu*  before  use.  The 
nurse  who  stands  by  the  sponge-basin 
holds  an  empty  basin  for  the  dii-ty  sponges, 
takes  them  and  washes  them  weU  in  a 
large  footpan  of  warm  water,  and  then 
replaces  them  in  the  1-40  lotion,  fi-om 
which  she  or  the  assistant  squeezes  them, 
and  hands  them  to  the  operator. 

The  preparation  of  the  sponges  is  very 
important.  New  sponges  require  much 
knocking  or  beating  in  a  pillow-case  while 
dry,  and  many  washings  in  warm  water, 
or  in  water  slightly  acidulated  with  hydro- 
chloric acid  to  get  rid  of  the  sand.  They 
are  then  dried,  and,  if  no  sand  can  be 
knocked  out  of  them,  they  are  placed  in 
1-20  carbolic  lotion  for  twenty-four  hom-s. 
After  they  have  been  used,  they  are  washed 
imvai-m  water  with  common  washing  soda, 
to  remove  aU  blood  and  grease,  then  several 
times  in  plain  warm  water,  then  in  1-10 
solution  of  sulphm'ous  acid ;  this  whitens, 
softens,  and  disinfects  them,  and  after  being 
weU  wrung  out  of  it  they  are  ready  for  use. 
They  should  be  placed  in  the  warm  1-40 
lotion  from  which  they  are  used,  at  least 
half  an  horn*  before  the  operation. 

The  abdomen  of  the  patient  shoidd  be 
well  washed  with  warm  1-40  lotion  by 
the  nm'se  before  she  comes  into  the  room, 
and  covered  with  a  moist  napkin  wnmg 
out  of  the  lotion;  this  is  covered  with  a 
piece  of  mackintosh,  and  kept  in  its  place 
by  the  flannel  bandage  to  be  used  after  the 
operation,  pioned  with  three  safety-pins. 
This  flannel  bandage  is  made  of  fine  flannel 
lined  with  soft  caUco,  the  latter  sewn  over 
the  edges  aU  round,  so  that  the  flannel  does 
not  touch  and  irritate  the  skin.  It  is  used 
aU  through  the  progress  of  the  case,  to 
keep  the  dressings  in  place,  and'  give  the 
parietes  firm  support. 

When  the  patient  is  unconscious,  a  large 
piece  of  mackintosh,  with  an  oval  window 
cut  in  it,  the  edges  of  the  opening  smeared 
round  with  carboHsed  adhesive  plaster,  is 
applied  to  the  abdomen.  This  apron  should 
be  large  enough  to  cover  the  whole  patient, 
and  keep  everything  clean  and  dry.  The 
abdomen  and  outer  siurface  of  the  apron, 
the  hands  and  arms  of  the  operator  and 
assistants,  are  well  wetted  with  1-40  lotion, 
without  any  after- drying,  and  the  spray  is 
turned  on. 

The  instruments  necessary  for  an  ovari- 
otomy of  average  difficulty  are  :  two  sharp, 
straight  bistouries,  and  one  with  Oj  probe 
point,  a  director,  Adams's  eye-hook,  a  pair 
of  ordinary  artery  catch-forceps,  twelve  or 


more  pairs  of  Wells's  small  pressm-e-forceps, 
a  vulseUiun,  two  pairs  of  N^laton's  cyst- 
forceps,  a  long-bladed  temporary  clamp, 
two  curved  perineum  needles  in  handles, 
one  long  straight  needle  (five  or  six  inches 
long),  a  pan-  of  smooth-ended  uterine  poly- 
pus-forceps for  passing  the  sponges  into 
the  pelvis,  flanks,  &c.,  a  pair  of  blunt-ended 
scissors  curved  on  the  flat,  a  scissors -handled 
needle-holder  and  twenty  straight  needles 
threaded  in  pairs  on  No.  1  silk,  eighteen 
inches  long,  for  the  abdominal  sutm-es,  and 
a  large  cyst-trocar  ;  also  No.  0  or  1  Chinese 
sUk  for  fine  ligatures,  and  No.  3  for  tying 
the  pedicle ;  these  should  be  wotmd  on 
reels,  and  should  have  been  in  soak  in  1-20 
phenol  lotion  for  at  least  an  hour. 

Each  instrument,  as  it  is  used,  is  taken 
out  of  the  solution  in  the  trays,  and  re- 
placed in  them  when  it  is  done  with,  or  till 
it  is  wanted  again.  It  is  a  common  thing 
to  see  bloody  instruments  laid  about  on 
blankets,  towels,  &c.,  quite  out  of  range  of 
the  spray,  then  taken  up  and  used  agam 
without  washing  in  the  lotion,  and  the 
operator  is  indignant  if  he  is  told  that  he  is 
careless,  and  is  stuTprised  if  his  case  does 
not  rtm  an  aseptic  course. 

0;peration. — The  incision  through  the 
skin  and  the  abdominal  wall,  down  to  the 
fat  over  the  peritoneum,  should  be  made 
rapidly  with  a  few  bold  sweeps  of  the 
knife ;  then,  the  assistant  sponging  the 
wound,  each  bleeding  point  is  secured  by 
a  pair  of  pressure-forceps.  The  peritoneum 
is  then  to  be  opened,  and  this  is  easy 
enough  in  an  ordinary  case,  as  the  tumom- 
can  be  seen  through  it ;  but  where  there 
is  adhesion  more  care  is  required,  or  the 
cyst-wall  may  be  incised,  or  omentum,  in- 
testine, or  bladder  injined.  For  picking  up 
a  dehcate  peritoneum  Adams's  eye-hook  will 
be  found  very  useful,  and  it  is  a  far  safer 
instrument  to  use  for  this  piu-pose  than  the 
ordinary  artery-forceps,  which  is  often  em- 
ployed, as  with  it  the  omentum  or  mtes- 
tine  is  very  Hkely  to  be  picked  up  and  in- 
cised along  with  the  peritoneum.  As  soon 
as  the  peritoneum  is  opened  to  the  extent 
of  the  external  incision,  the  cyst  should  be 
tapped  and  emptied.  Frequently  the  adhe- 
sions are  first  separated,  but  this  is  bad 
practice,  because  if  they  are  separated  while 
the  parietes  and  cyst-wall  are  both  stretched 
by  the  fluid,  all  the  little  vessels  in  them 
bleed,  and  very  serious  htemorrhage  may 
occm-  out  of  sight  dm'ing  the  subsequent 
emptying  of  the  cyst ;  whereas  if  the  cyst 
be  first  tapped,  the  contraction  of  both 
parietes  and  cyst-wall  closes  the  smaller 
vessels.   Moreover,  the  cyst,  when  flaccid. 
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can  be  separated  from  adhesions  bit  by  bit, 
each  vessel  being  secm-ed  by  temporary 
pressm'e-forceps  or  by  permanent  ligatm-e, 
as  it  is  torn  or  cut.  If  there  are  more  cysts 
than  one  to  empty,  the  trocar  may  be  pushed 
on  from  the  first  into  the  others  till  they 
are  all  emptied,  but  great  care  must  be 
taken  not  to  push  it  through  the  cyst-waU 
against  intestine.  When  the  tumour  is 
more  soUd,  the  trocar  should  be  removed, 
its  hole  of  entry  enlarged,  and  the  hand  in- 
troduced to  break  down  the  septa. 

As  soon  as  the  tumour  is  sufficiently 
reduced  in  size  by  one  or  other  process, 
the  operator  should  explore  the  peritoneum 
round  it  with  his  hand,  to  see  if  there  ai-e 
adhesions,  and  to  learn  the  seat  and  cha- 
racter of  the  pedicle.  Before  doing  this, 
he  should  carefully  wash  his  hands  in  the 
basin  of  lotion  by  his  side  ;  for,  if  his  hand 
has  been  in  the  cyst,  he  may  carry  cells 
into  the  peritoneum,  which  will  set  up  new 
growths  there.  The  fi-equent  washing  of 
the  hands  during  an  operation  of  this  kind 
is  also  important,  to  avoid  the  introduction 
of  blood,  &c.,  into  the  recesses  of  the  peri- 
toneum. If  there  are  no  adhesions,  the 
cyst  should  be  slowly  and  carefully  ex- 
tracted till  it  is  all  outside,  and  the  pedicle 
fully  exposed,  its  place  in  the  abdomen 
being  taken  by  a  large,  flat,  soft  sponge, 
freshly  wrung  out  of  the  warm  lotion. 

The  operator  now  grasps  the  pedicle  be- 
tween the  left  thumb  and  forefinger,  gather- 
ing in  his  grasp  aU  the  large  veins  in  its 
outer  part,  but  avoiding  the  Fallopian  tube  ; 
manipulating  the  pedicle  between  the  nails 
of  the  finger  and  thumb  tUl  he  gets  a  small 
spot  clear  of  any  vessel,  he  transfixes  with  an 
ordinary,  fine,  short,  straight  needle,  thr-eaded 
with  a  single  No.  3  Chinese  twist  ligatm-e, 
and  with  this  ties  all  the  veins  (pampini- 
form plexus)  in  the  outer  part  of  the  pe- 
dicle. If  the  patient  be  young  and  fall- 
blooded,  it  is  weU.  to  pause  a  few  minutes 
and  let  the  arterial  blood  go  on  pumping 
into  the  cyst  till  it  is  well  injected  ;  this  is 
a  neat  and  cleanly  way  of  bleeding  the 
patient  if  it  seem  advisable.  If,  on  the 
other  hand,  the  patient  be  already  very 
weak  and  aneemic,  this  outer-edge  ligature 
should  be  appHed  last.  The  outer-edge  Hga- 
ture  being  tied,  another  non-vascular  spot 
in  the  pedicle  is  manipulated  between  the 
finger  and  thumb,  and  through  it  a  long- 
handled,  cm-ved  perineum-needle,  armed 
with  a  double  No.  3  ligatm-e,  is  passed,  the 
outer  loop  is  tied  in  the  groove  formed 
by  the  outer-edge  Hgature,  but  includes  a 
greater  thickness  of  the  pedicle ;  care  being 
taken  that  the  Ugatm-es  interlock,  the  inner 


loop  is  then  also  tied,  and  it  includes  the 
Fallopian  tube  and  the  chief  arteries.  In 
broad,  thick  pedicles,  two  or  thi-ee  such 
transfixions  may  be  necessary,  and  in  this 
case  one  loop  should  be  tied,  then  the  un- 
tied ligature  is  re-threaded  into  the  needle 
together  with  a  third  sUk,  and  they  are 
passed  through  the  pedicle ;  the  second  loop 
of  the  first  transfixion  is  then  tied,  care 
being  taken  that  it  locks  with  the  last  sUk 
which  was  introduced  with  it,  and  thus  a 
perfect  chain  is  formed,  and  sHpping  of 
ligatm-es  is  impossible,  while  bleeding  from 
the  transfixion  punctm-es  is  also  prevented. 
The  pedicle  on  the  distal  side  of  the  Hga- 
tm-es  is  now  seized  on  its  inner  and  outer 
borders  with  a  couple  of  pau-s  of  pressm-e- 
forceps,  and  the  tumom-  is  cut  aM'ay  about 
three-quarters  of  an  inch  fr-om  them ;  a 
shorter  stump  is  not  safe,  and  a  longer  one 
being  imperfectly  nom-ished  is  likely  to  lead 
to  trouble,  such  as  adhesion  to  intestine, 
&c.,  or  even  to  inflame  and  suppm-ate  or 
slough. 

After  the  tumour  is  cut  away,  the  assis- 
tant holds  up  the  stump  by  the  two  pau-s  of 
forceps,  and  a  separate  No.  3  Hgatm-e  is  tied 
round  the  whole  for  greater  secm-ity.  These 
pm-e  silk  ligatm-es  absorb  more  slowly,  but 
as  perfectly,  and  with  quite  as  Uttle  iiTita- 
tion  as  catgut.  If  the  operator  prefer  to 
use  the  actual  cautery,  the  tumom-  should 
be  held  up  by  the  assistant,  while  Baker 
Brown's  cautery-clamp,  with  the  ivory 
non-conductors  downwards,  is  aj)pUed  and 
firmly  screwed  up  ;  the  tumom-  is  then  cut 
away,  leaving  a  good  inch  of  tissue  outside 
the  blades  of  the  clamp.  This  stump  is  then 
slowly  burnt  away  with  the  cautery-irons 
at  a  very  duU  red  heat ;  when  it  is  burnt  off 
level  with  the  blades  they  are  unscrewed 
and  slowly  opened,  and  if  suflicient  time  and 
care  have'  been  taken,  the  part  between  the 
blades  will  be  found  in  its  whole  thickness 
decolorised  and  translucent,  like  a  piece  of 
horn ;  if  any  points  bleed  the  clamp  must 
be  screwed  up,  and  the  frons  reapplied,  or 
it  may  be  necessary  occasionally  to  ligature 
a  vessel  or  two.  When  released  from  the 
clamp  <  he  stump  should  be  allowed  to 
drop  quietly  back  into  the  pelvis,  and  care 
should  be  taken  not  to  distm-b  it  in  any 
after  sponging  which  may  be  necessary. 
The  cautery  needs  more  time  and  care 
than  the  hgatiu-e,  is  not  neai-ly  so  uni- 
versally applicable,  and  requires  greater 
experience  in  its  use  ;  but,  where  it  can  be 
used,  results  are  excellent,  and  as  a  theo- 
retical method  it  is  certainly  perfect.  It 
should  never  be  used  after  ligatm-e  by  the 
ordinary  method,  as  it  destroys  the  vitality 
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of  the  distal  part  of  the  stump,  and  may 
lead  to  sloughing.  No  dii-ections  need  be 
given  for  applying  the  clamp,  as  that  is  a 
clumsy  contrivance  which  has  deservedly 
passed  into  obscm'ity. 

Cases  are  met  with  in  which  the  base 
of  the  timiom*  is  so  situated  betv/een  the 
layers  of  the  broad  Hgament,  or  so  pushes 
its  way  under  the  peritoneal  covering  of 
the  utems,  or  of  the  pelvic  floor,  that 
cautery  and  hgatures  are  alike  inapplicable, 
or  at  least  Hgatures  can  only  be  applied 
after  much  previous  enucleation.  When 
this  is  the  case,  an  incision  should  be  made 
through  the  peritoneal  capsule  of  the  tumour, 
and  careful  enucleation  practised  with  the 
fingers.  It  is  well,  if  possible,  so  to  dh-ect 
this  process  as  to  isolate,  at  an  early  stage, 
the  pai'ts  of  the  broad  ligament  which 
would  form  the  pedicle  in  an  ordinary  case, 
and  then  to  transfix  and  tie  them  in  the 
usual  way.  After  this  the  chief  blood- 
supply  of  the  tumour  is  imder  control, 
and  the  rest  of  the  enucleation  may  be 
more  rapidly  and  boldly  made.  Shreds  of 
capsule  which  bleed  should  all  be  secured 
temporarily  in  pressure-forceps,  and  hga- 
tured  with  or  without  transfixion,  after  the 
tumour  is  completely  shelled  out.  Usually, 
the  capsule  falls  together  and  no  oozing 
occurs,  but  sometimes  this  is  troublesome 
firom  a  large  surface,  and  PaqueHn's  cau- 
tery, or  sohd  perchloride  of  iron,  may  be 
apphed.  The  latter  is,  on  the  whole,  the 
most  satisfactory,  if  apphed  with  the  pre- 
cautions to  be  given  hereafter  in  describing 
its  use  for  oozing  from  adhesions. 

In  performing  these  enucleations,  the 
operator  must  always  bear  in  mind  the 
fact  that  the  capsule  is  often  the  pelvic 
parietal  peritoneum,  and  that  he  is  conse- 
quently brought  into  dangerously  close  re- 
lations with  bladder  and  ureters,  rectum 
and  sigmoid  flexure,  or  caecum  and  appen- 
dix vermiformis  (the  latter  is  very  fi-e- 
quently  adherent  in  these  cases,  and,  as  it 
bleeds  very  much  when  torn,  requires  care- 
ful handling,  and  often  repair  with  a  fine 
needle  and  silk).  The  large  iHac  vessels 
are  also  occasionally  incorporated  with  the 
capsule. 

When  much  enucleation  is  required,  it 
wiU  be  necessary  to  have  many  more  pau-s 
of  the  small  pressure-forceps  in  the  trays, 
and  two  pairs  of  Wells's  large  curved  pres- 
sure-forceps, two  pairs  of  the  same  straight, 
and  a  few  pairs  of  the  square  or  T-shaped 
forceps  introduced  by  the  writer,  wiU  be 
found  very  useful.  The  above  instruments, 
together  with  assorted  sizes  of  Keith's  glass 
dramage-tubes,  with  pure  rubber  sheet  for 


fixiQg  over  them,  and  a  WeUs'  tapping  tro- 
car or  a  small  aspkator,  and  some  No.  4 
Chinese  sUk  ready  soaked,  should  always 
be  at  hand  for  a  specially  difficult  case. 

If  there  are  extensive  adhesions  to 
parietes,  omentum,  mesentery,  intestine,  or 
other  viscera  in  the  case  of  an  ordinary 
pediculate  cyst,  it  is  better  to  separate  them 
bit  by  bit  as  the  cyst  is  extracted,  applying 
pressure -forceps  to  the  bleeding  points,  and 
protecting  omentmn  or  bowel  by  towels 
wrung  out  of  warm  lotion.  Then,  after  the 
tiunour  is  entirely  removed,  the  adhesions 
can  be  dealt  with.  In  some  few  cases  this 
method  may  be  advantageously  departed 
from,  and  the  pedicle  hgatiured  in  two 
places  and  divided  between  the  ligatures, 
before  the  adhesions  are  separated. 

Adhesion  to  bowel  or  other  viscus,  which 
is  so  firm  that  it  cannot  be  sej)arated  with- 
out tearing,  should  be  treated  by  cutting  a 
piece  of  the  tumour  out,  and  leaving  it 
adherent  till  the  rest  of  the  operation  is 
completed ;  when  it  should  be  carefully 
scraped  and  pared  down  as  closely  as  pos- 
sible, in  order  to  leave  nothing  but  the 
peritoneal  and  fibrous  coat,  and  to  avoid 
epithehal  new-growth. 

In  some  rare  cases,  it  will  also  simplify 
the  extraction  of  the  cyst  if  it  be  seized  from 
within  and  tm'ned  inside  out ;  but  the  cases 
in  which  these  special  manoeuvres  are 
useful  can  only  be  learnt  by  practice. 

As  soon  as  the  pedicle  is  secured,  the 
pouch  of  Douglas  and  anterior  cul-de-sao 
should  be  sponged  out,  and  the  flat  sponge 
changed  for  a  clean  one.  The  adhesions 
should  then  be  dealt  with.  If  there  be 
much  torn  omentum,  which  has  been  ad- 
herent to  the  tumour,  it  is  well  to  secure 
the  whole  of  it  by  a  chain  of  fine  silk  Hga- 
tures some  Httle  distance  above  the  torn 
parts,  and  cut  aU  away ;  this  saves  time, 
and  omentiun  which  has  been  closely  ad- 
herent is  very  likely  to  be  infected  by  ceU- 
growth  firom  the  tumom',  and  is  better 
removed,  as  it  may  be  the  seat  of  recm-rence 
of  a  mahgnant  growth.  The  bleeding  points 
in  the  parietal  peritoneum  should  be  secured 
with  fine  silk  Hgatm'es,  appHed,  as  far  as 
possible,  with  a  fine  needle  passed  under 
the  mouth  of  the  vessel ;  oozing  sm-faces 
may  be  touched  over  with  the  cautery 
(Paquelin's),  or  with  perchloride  of  ii-on. 
If  the  latter  be  used,  the  surfaces  to  be 
touched  should  be  dried  with  a  sponge, 
then  a  smaU  sponge,  weU  wrimg,  should 
be  smeared  Hghtly  with  the  soHd  per- 
chloride, and  firmly  pressed  against  thfr 
oozing  surfaces  tiU  the  oozing  stops ;  a 
large,  flat  sponge  should  be  spread  under 
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the  siu-faces  thus  treated,  to  prevent  any  of 
the  acid  serum,  which  runs  away  imme- 
diately after  the  application  of  the  iron, 
getting  on  to  the  intestines.  Oozing  surfaces 
in  the  pelvis  are  treated  in  the  same  way, 
the  intestines  being  first  drawn  out  of  the 
way  and  protected  by  sponges.  Sometimes, 
tinctm'e  of  iodine  will  answer,  but  its  action 
is  not  so  powerful  as  that  of  the  iron. 
Mesenteric  and  intestinal  adhesions  should 
be  secm-ed  by  transfixion  with  fine  silk, 
and  sometimes  a  bleeding  surface  may  be 
treated  by  running  a  fine  silk  in  and  out 
through  the  peritoneal  coat,  axid  tying  it 
up  like  a  bag's  mouth.  If  the  intestine  or 
bladder  be  wounded,  the  wound  should  be 
sewn  up  by  a  fine,  continuous  silk  sutm'e, 
introduced  through  the  peritoneal  coat  so 
as  to  invert  the  peritoneal  edges.  When 
all  bleeding  has  ceased,  the  peritoneum 
should  be  again  carefully  sponged  out, 
special  care  being  taken  to  cleanse  the 
l^elvis,  the  anterior  cul-de-sac,  and  the  loin 
pouches.  The  pedicle  is  then  drawn  up 
and  examined,  and  the  forceps  which  were 
placed  on  it  just  before  the  tumour  was 
cut  away,  are  removed. 

The  flat  sponge  being  still  in,  the  sutures 
are  introduced,  straight  needles  about  two 
and  a  half  inches  long,  threaded  at  each 
end  of  a  No.  1  Chinese  twist  ligatm-e  eighteen 
inches  long,  being  used,  and  introduced  from 
within  outwards  with  the  aid  of  the  needle- 
holder.  Each  needle  is  passed  just  through 
the  edge  of  the  peritoneum,  and  then  care- 
fully tlirough  all  the  various  structirres 
forming  the  abdominal  wall,  and  out  through 
the  skin  about  a  quarter  of  an  inch  from 
the  edges  of  the  incision.  The  sutures 
should  be  introduced  a  little  more  than 
half  an  inch  apart,  the  top  and  bottom 
suttu-es  taking  up  the  angles  of  the  incision 
in  the  peritoneum.  "When  the  sutiures  are 
aU  in  place,  a  small  sponge  is  passed  into 
the  pelvis  beside  the  pedicle,  and,  if  it  comes 
out  dry  and  clean,  the  flat  sponge  is  with- 
drawn, and  the  sponges  and  small  pressure- 
forceps  are  carefully  counted.  The  number 
of  forceps  and  sponges  in  use  should  always 
be  known,  both  by  operator  and  niu-se,  be- 
fore the  operation,  and  no  sponge  should 
ever  be  torn  by  anyone  during  its  progress. 

In  tying  the  sutures,  great  care  should 
be  taken  to  bring  the  skin  edges  accurately 
together,  and  they  should  not  be  tied  too 
tightly,  or  a  thin  and  puckered  cicatrix  will 
result,  and  the  danger  of  ventral  hernia 
from  a  weak  scar  be  increased.  A  pad  of 
carbolic  gauze,  six  or  eight  layers  thick, 
and  large  enough  to  overlaj)  the  edges  of 
the  incision  an  inch  all  round,  is  now 


applied,  the  surface  next  the  wound  being 
first  wetted  with  the  lotion :  over  this  two 
or  three  similar  larger  pads,  and  then  one 
with  a  piece  of  pink  mackintosh  under  its 
outer  layer  ;  this  outer  dressing  should  not 
be  broader  than  four  inches,  and  long 
enough  to  overlap  the  top  and  bottom  of 
the  woimd  by  about  two  inches.  Straps  of 
adhesive  plaster  are  then  apphed  over  the 
whole  abdomen ;  they  should  be  from  one 
and  a  half  to  two  and  a  half  inches  broad, 
and  long  enough  to  support  both  loins  well. 
If  the  abdomen  has  been  gi-eatly  distended, 
cotton-wool  pads  are  apphed  over  the  dress- 
ing but  under  the  strax^ping,  to  fiU  up  the 
hollows  and  give  firm  elastic  support.  A 
folded  towel  is  applied  outside  the  plaster 
to  overlap  the  lower  edge  of  the  dressing, 
and  form  a  firm  support  to  the  wound,  and 
over  this  the  flannel  bandage,  abeady 
described,  is  pinned.  The  patient  is  then 
carefully  lifted  into  bed  and  laid  on  her 
back,  the  head  and  shoulders  well  supported 
by  an  inclined  plane  of  pillows,  and  a  good 
firm  pillow  placed-  under  the  knees.  The 
bed  should  be  guarded  across  the  centre  by 
mackintosh  and  a  many-fold  draw-sheet. 

After-treatment. — The  temperature  is 
taken  in  the  vagina,  and  the  pulse  noted ; 
as  soon  as  the  patient  rouses  up  and  be- 
gins to  feel  pain,  twenty  drops  of  lauda- 
num in  an  oimce  of  water  are  injected 
into  the  rectum,  and  this  injection  is  re- 
peated two,  or  perhaps  three,  times  in  the 
first  few  hours.  If  the  weather  be  cold,  a 
hot  bottle  is  placed  at  the  feet.  The  patient 
should  be  Ughtly  but  warmly  covered,  a 
single  blanket  next  the  night-dress,  then 
the  sheet,  and  two,  three,  or  more  blankets 
over  this  according  to  the  season.  For  the 
first  twenty-fom*  hours  or  more,  if  there  is 
sickness,  nothing  is  given  by  the  mouth  but 
Uttle  pieces  of  ice,  or  a  teaspoonful  of  tepid 
water,  or  plain  soda-water.  About  six  hours 
after  the  operation,  or  sooner  if  the  patient 
be  very  weak,  three  ounces  of  strong  beef- 
tea  are  injected  iuto  the  rectum.  The 
beef-tea  shoiild  be  made  without  salt,  and 
injected  just  warm  enough  to  be  hquid. 
Tiiis  injection  is,  in  ordinary  cases,  re- 
peated every  tkree  hom-s  (every  two  if  the 
patient  be  very  weak),  and  every  six  homrs 
twenty  drops  of  laudanum  are  added.  Be- 
fore each  injection,  the  female  pipe  of  a 
Higginson's  syi'inge  is  placed  in  the  rectmn, 
vsdth  the  bottom  of  an  ordinary  soap-dish 
imder  it,  so  that  the  flatus  and  refuse  may 
jjass  away  ;  it  remains  in  ten  minutes,  and 
then  the  fresh  injection  is  given.  The  in- 
jections are  continued  in  this  way  for  the 
first  few  days,  and  gi-adually  stopped  as  the 
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patient  begins  to  take  sufficient  nourish- 
ment by  the  mouth. 

When  all  chance  of  sicloiess  is  over,  a 
little  milV  and  soda-water  (equal  parts)  is 
given  each  hour,  then  a  little  bread  and 
iniR- ;  then,  if  these  are  well  borne,  a  Uttle 
clear  beef-jelly  with  bread,  and  about  the 
tliird  or  foiu'th  day  a  cup  of  weak  tea, 
with  bread  and  butter,  night  and  morning, 
and  a  httle  boiled  sole  for  duaner.  Then, 
gradiially,  chicken,  minced  chop,  &c.,  &c. 
If  sickness  or  retching  is  troublesome, 
a  tumbler  of  water,  as  hot  as  it  can  be 
drunk,  sometimes  with  the  addition  of  a 
teaspoonful  of  sal  volatile,  should  be  given. 
If  there  be  peritonitis,  with  bilious  or  dark 
vomiting  in  quantity,  a  long  red  rubber 
rectum-tube  should  be  passed  into  the 
stomach,  and  a  thorough  washing  out  with 
warm  water,  or  warm  water  sKghtly  car- 
bohsed,  made  at  intervals  of  fi-om  six  to 
twelve  hours,  till  the  fluid  ceases  to  accu- 
mulate. Liquid  noiu'ishment  and  stimu- 
lants, if  necessary,  may  be  given  between 
the  washings  out,  and  much  will  be  absorbed 
till  the  stomach  begins  to  distend  again. 
In  some  cases,  large  quantities  of  dark 
green,  purple,  or  hlack  fluid  can  be  got  rid 
of  in  this  way,  and  a  patient's  life  saved. 
In  ordinary  cases,  the  temperature  rarely 
rises  above  or  even  to  101°  F. ;  but  if  it 
should  rise  much  above  this,  especially  if 
the  pulse  quicken  also,  some  pounded  ice, 
tied  up  in  a  piece  of  mackintosh,  should  be 
kept  on  the  head  till  the  temperatm-e  falls 
to  normal.  If  more  severe  hyperpyi-exia 
is  present,  the  india-rubber  coil  ice-water 
cap  should  be  appHed.  In  either  case, 
when  once  used,  ice  should  not  be  taken  on 
and  off,  or  serious  brain-mischief  may  be 
induced.  Ice  should  never  be  put  on  after 
the  operation,  till  the  skin  is  acting  well. 

Eapid  rise  of  temperature  before  the  skin 
acts  is  rarely  of  consequence,  but  if  it  con- 
tinue with  a  freely  acting  skin,  it  should  be 
checked.  In  very  rare  and  extreme  cases 
even  the  ice-water  cap  is  not  sufficient,  and 
it  will  be  necessary  to  pack  the  limbs  or  the 
whole  body,  except  the  abdomen,  in.  cold, 
wet  sheets.  If  the  cold  pack  is  applied, 
the  arms  shotdd  first  be  wrapped  in  wet 
towels,  then  iced  water  should  be  squeezed 
over  them  from  a  sponge  as  they  dry,  and 
if  the  tempcratiure  still  rises,  the  legs,  and, 
if  necessary,  the  trunk,  should  be  treated 
in  the  same  way.  The  temperature  should 
be  taken  at  least  every  hour  ir^  the  vagina 
in  these  cases,  as  the  cold  sometimes  causes 
great  and  sudden  depression.  If  tl^ere  be 
any  trouble  in  the  downward  passage  of  the 
flatus,  or  any  threatening  of  intestinal  ob- 


struction, a  mixture  of  Liq.  morph.  hydro- 
chloratis  V{x.  and  Liq.  atropise  mij.  in  a 
teaspooonful  of  water,  should  be  given 
every  three  or  four  hours  till  the  distension 
is  reUeved. 

If  the  reftise  from  the  rectal  feeding  be 
offensive,  or  if  too  much  comes  away,  a 
couple  of  grains  of  quinine,  in  a  dessert- 
spoonful or  table-spoonful  of  port  wine, 
should  be  added  to  each  injection.  Septic 
mischief  may  result  fi-om  the  retention  of 
a  quantity  of  putrid  beef-tea  in  a  rectum 
which  has  become  sore  and  frritable. 

In  aU  ordinary  cases,  the  dressing  should 
remain  undisturbed  for  a  week  or  eight 
days ;  it  should  then  be  taken  off,  the 
wound  moistened  with  warm  1-40  lotion, 
and  all  the  sutures  be  removed.  A  smaller 
gauze  dressing,  with  the  same  method  of 
strapping,  is  then  re-apphed  for  another 
week,  at  the  end  of  which  time  the  wound 
will  be  found  firmly  healed,  if  care  has 
been  taken  in  apxproxi mating  the  skin-edges. 
Straps,  six  inches  long,  are  then  aU  that  is 
necessary,  and  these  should  be  changed 
every  week  or  ten  days  by  the  patient  after 
her  return  home,  for  at  least  two  months, 
to  secm'e  a  thoroughly  fii-m,  linear  cicatrix, 
and  avoid  all  chance  of  ventral  hernia. 

The  catheter  is  generally  necessary  for 
the  first  few  days,  and  with  some  patients 
till  the  bowels  have  acted,  or  tiU  they 
can  sit  up.  Some  patients  will  pass  their 
urine  almost  from  the  fia.'st.  The  nur'ses 
should  be  made  to  use  silver  catheters  with 
a  stilette,  and  to  keep  them  scrupulously 
clean,  and  also  in  cases  in  which  there  is 
any  vaginal  discharge,  to  sponge  with  a 
little  weak  carbolic  lotion  before  passing 
the  catheter.  Almost  all  fr'esh  nm-ses 
produce  cystitis  by  clumsy  use  of  the 
catheter,  and  it  is  a  great  misery  to  the 
patient,  often  leaving  an  irritable  bladder 
for  weeks  after  everything  else  is  well. 

The  bowels  will  usually  remain  quiet 
for  a  week,  but  may  be  moved  a  day  or 
two  earUer  in  some  cases.  The  nurse 
shoTold  pass  her  finger  into  the  rectum  as 
soon  as  the  patient  feels  any  imeasiness, 
and  if  there  are  hard  faeces,  she  should  inject 
4  oz.  of  warm  oHve  oil,  leave  it  in  for  four 
or  five  hours,  and  then  give  a  simple  water, 
or  soap  and  water,  enema  of  a  pint  and  a 
half ;  it  is  better  to  give  two  or  three  small 
enemata  till  the  bowel  is  clear,  than  to 
over-distend  it  at  first.  After  the  bowels 
have  been  once  cleared,  an  enema  should 
be  given  every  second  morrdng  till  they 
act  of  themselves. 

The  patient  should  have  a  good  fitting 
elastic  abdominal  belt,  and  this  should  be 
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put  on  at  the  end  of  the  fortnight,  after  the 
second  dressing,  when  she  may  be  allowed 
to  get  on  to  the  couch.  Hospital  patients 
are  generally  quite  well  enough  to  go  to  a 
convalescent  home  from  the  eighteenth 
to  the  twenty-fom'th  day  after  operation. 
Sometimes,  convalescence  is  retarded  by 
phlegmasia  or  tln:ombosis,  just  when  they 
first  begin  to  move  about.  This  is  often  a 
cause  of  a  good  deal  of  pain,  and  some- 
iimes  of'  sharp  rise  of  temperatm-e;  it 
rarely  troubles  them  more  than  a  few 
'days  or  a  week,  if  they  are  kept  quiet  in 
bed  with  the  leg  rolled  up  in  cotton-wool. 
t  >  It  is  good  for  the  patient  to  remain  on  her 
■  back  for  the  whole  of  the  first  fortnight, 
and  until  she  gets  on  to  the  couch ;  but,  if 
the  back  be  tender,  she  may  be  allowed 
to  lie  over  on  the  side,  well  supported  vidth 
pillows,  a  little  earlier.  It  is,  of  course, 
impossible  to  discuss  at  length  the  treat- 
ment of  the  complications  which  may 
arise.  In  aseptic  cases  they  vdll  be  few, 
and  opiima  and  ice  will  be  foimd  all-power- 
ful in  subduing  them. 

In  cases  operated  upon  antiseptically, 
drainage  will  not  be  necessary  in  more  than 
two  per  cent.  When  it  is  thought  ad- 
visable to  use  it,  Keith's  modification  of 
Koeberle's  glass  tube  answers  best.  It 
should  be  long  enough  to  reach  to  the 
bottom  of  the  pelvis,  and  just  protrude 
from  the  lower  angle  of  the  wound,  with 
its  mouth  covered  with  a  carbolised  sponge; 
or  it  may  be  put  through  a  hole  in  a  small 
pure  rubber  sheet,  the  antiseptic  dressing 
being  applied  closely  round  its  mouth,  and 
the  sheet  filled  with  carboHsed  sponges  and 
fastened  up.  Whichever  plan  is  adopted, 
it  will  be  necessary  to  expose  the  mouth  of 
the  tube,  under  the  spray,  every  six  or  eight 
hours  at  first,  and  then  night  and  morning, 
and  clear  it  with  a  glass  syringe,  to  which 
a  piece  of  red  rubber  tube  is  attached. 
When  once  introduced,  it  should  be  kept 
VD.  tni  the  serum  from  it  is  colourless  and 
ceases  to  overflow  into  the  sponge.  It  is  a 
good  plan  to  introduce  a  sutm-e  across  the 
tube-opening  at  the  time  of  operation,  and 
leave  it  loose,  to  be  tied  up  when  the  tube 
is  withdrawn,  otherwise  the  tube-opening 
causes  a  weak  place  in  the  cicatrix,  which 
is  liable  to  lead  to  ventral  hernia. 

In  cases  operated  upon  without  anti- 
septics, the  tube  will  be  much  more  often 
required,  probably  in  from  ten  to  fifteen 
per  cent,  of  any  ordinary  run  of  mixed 
cases  (i.e.  simple  and  difficult).  It  must 
not  be  forgotten,  however,  that  the  tube, 
though  useful  for  the  escape  of  material 
which  may  putrefy  and  cause  trouble,  is 


also  a  distinct  source  of  danger,  especially 
in  non-antiseptic  hospital  cases,  for  it  forms 
an  open  channel  thi-ough  which  infective 
particles  may  find  then-  way  into  the  deep- 
est recesses  of  the  peritoneum.  There  is 
another  element  of  danger  in  its  use,  and 
that  is  the  matting  of  intestines  round  it, 
leading  to  obstruction,  either  immediate  or 
remote. 

If  there  is  reason  to  suppose  that  an 
accumulation  of  putrid  serum  has  gathered 
in  the  peritoneum,  in  any  case  where  the 
tube  has  not  been  used,  it  may  be  advisable 
to  puncture  the  pouch  of  Douglas  through 
the  vagina,  vnih.  a  Cock's  trocar,  and  leave 
the  canula  in,  retained  in  place  hy  a  Wells' 
spring;  or  a  suture  may  be  taken  out  at  the 
lower  angle  of  the  wound,  and  a  gi-ooved 
director  pushed  down  into  the  pelvis,  be- 
hind the  uterus.  These  proceedings  are, 
however,  rarely  successful,  as  the  blood- 
poisoning  has  generally  gone  too  far  before 
the  accumulation  is  suspected,  or  before  the 
sm'geon  can  make  up  his  mind  to  interfere. 

When  a  patient,  after  ovariotomy, 
leaves  the  surgeon's  care,  she  should  be 
cautioned  to  keep  quiet  dm'ing  the  first 
menstrual  period,  as  hsematocele  fr'om  the 
pedicle  is  occasionally  met  with.  The 
mention  of  this  recalls  a  subject  which 
may  be  named  here,  though  it  would  more 
properly  have  found  a  place  in  the  prepara- 
tion of  the  patient  for  operation.  It  has 
long  been  the  fashion  to  advise  that  ovario- 
tomy, and  similar  operations  on  the  uterus 
and  its  appendages,  should  be  performed 
shortly  after  the  conclusion  of  a  menstrual 
period.  This  is  a  mistake ;  the  best  time 
to  operate  is  from  a  week  to  a  few  days 
before  the  period  comes  on.  A  Httle  con- 
sideration MoU  show  that  this  is  theoretic- 
ally as  well  as  practically  advisable.  A  me- 
trostaxis, or  false  period,  fr-equently  follows 
the  operation  within  twenty-fom*  or  forty- 
eight  hours,  this  being  especially  the  case 
when  both  ovaries  are  removed,  and  when 
the  Ugatm'es  are  tied  very  close  to  the 
uterus  (i.e.  on  a  short  pedicle).  Just  before 
this  metrostaxis  comes  on,  there  is  often 
pain,  fever,  and  general  upset ;  but  as  soon  as 
the  flow  is  estabHshed,  a  normal  pulse  and 
temperatm-e  are  common.  Theoretically, 
the  nearer  the  proper  time  for  menstrua- 
tion, the  more  likely  it  will  be  to  come  on 
without  distm-bance,  and  this  is  found  to 
be  true  in  practice.  Patients  may  even  be 
operated  upon  diu-ing  menstruation,  with- 
out affecting  the  flow  ;  but  this  is  not 
advisable  for  many  reasons.  Yo\mg  and 
middle-aged  women,  who  have  had  both 
ovaries  cleanly  removed,  rarely  menstruate 
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again,  but  some  have  an  occasional  metro- 
staxis, which  is  preceded  by  a  good  deal  of 
general  constitutional  distm-bance.  The 
majority  of  them  also  entu-ely  lose  sexual 
appetite  ;  indeed,  the  exceptions  are  so  rare 
that  it  may  be  presimaed  that,  in  these  cases, 
a  small  portion  of  ovarian  tissue  has  been 
left  behind,  or  a  third  ovary  has  escaped 
notice.    Patients  who  have  had  both  Fallo- 


pian tubes  cleanly  removed,  and  the  ovaries 
left  behind,  continue  to  menstruate  regu- 
larly. J.  Knowsley  Thoenton. 

OXALATE  of  LIME  CALCULUS. 
See  Calculus,  Urinary. 

OXALURIA.    See  Urine. 
OZMNA.    See  Nose,  DisoalSes  ottl 
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PALATE,  Diseases  of  the.  —  The 
palate,  owing  to  its  structiu-al  continuity 
with  tlie  alveoli  and  gums  in  front,  and  its 
<:onnection  posteriorly  with  the  tongue  and 
pharynx  by  means  of  the  pillars  of  the 
fauces,  is  liable  to  impKcation  by  the  exten- 
sion of  disease  from  these  parts ;  whilst,  on 
the  other  hand,  morbid  processes  originating 
in  the  palate  may  spread  to  the  neigh- 
boming  portions  of  the  movith,  fauces,  or 
pharynx. 

It  is  necessary  to  recollect  that  the 
palate,  with  the  posterior  pillars  of  the  fauces, 
constitutes  a  septum  between  the  nasal  and 
buccal  passages,  which  by  the  contraction 
of  the  palato-pharyngei  becomes  complete 
during  the  act  of  deglutition,  and  then  cuts 
off  all  communication  between  the  two 
cavities ;  and  that  its  structm-al  and  func- 
tional integrity  is  essential  for  perfect  arti- 
culation, suction,  and  deglutition.  Hence, 
the  chief  sjmiptoms  induced  by  lesions  of 
the  part  are  usually  dependent  upon  im- 
paument  of  these  physiological  acts. 

The  diseases  of  the  palate  are — (1)  con- 
genital malformations  {see  Cleft  Palate), 
(2)  inflammation,  (3)  ulcers,  (4)  necrosis, 
and  (5)  tumours. 

1.  Inflammation  may  consist  of  a  simple 
phlegmon  of  the  soft  parts  ;  or,  in  the  case 
of  the  hard  palate,  may  involve  the  peri- 
osteum and  bone. 

(a)  Fhlegmonous  mflammation  is  rare 
except  as  a  result  of  extension  from  the 
tonsils  and  other  adjacent  parts.  In  the 
velum  palati  it  is  accompanied  by  consider- 
able sweUing ;  but  this  sign  is  absent  in  the 
hard  palate,  owing  to  the  intimate  adher- 
ence of  the  mucous  membrane  to  the  bone. 
It  may  termiaate  in  abscess. 

(/3)  _  SyphiKtic  Angina,  which  coincides 
in  period  with  the  early  cutaneous  mani- 
festations, is  usually  most  marked  in  the 
pa,late.  It  appears  as  a  diffuse  redness, 
with  more  or  less  swelling  of  the  mucous 
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membrane  of  the  fauces,  and  is  oTten  of .  ao— 
httle  intensity  that  it  may  be  entirely  un- 
noticed by  the  patient ;  but  occasionally  it 
assumes  a  parenchymatous  form,  and  may 
lead  to  abscess-formation  or  even  to  slough- 
ing of  the  soft  parts.  It  may  also  become 
chronic,  lasting  two  or  three  months. 

(y)  Osteo-periostitis  may  arise  from 
traumatic  causes,  extension  of  alveolar  in- 
flammation, or  from  syphilitic  or  tubercular 
cachexia.  The  disease  is  indicated  by  a 
local  swelling,  at  first  hard,  then  fluctuat- 
ing ;  and  there  is  more  or  less  pain  (sUght 
in  the  syphihtic  form)  in  mastication  and 
deglutition.  Should  abscess  supervene, 
the  bone  usually  perishes,  and  its  bared 
surface  may  be  felt  through  the  oj)ening  of 
discharge.  The  separation  of  the  seques- 
trum may  leave  a  temporary  or  permanent 
fistulous  communication  between  the  mouth 
and  nose, 

2.  Ulcers. — The  principal  forms  of  ul- 
ceration of  the  palate  are  of  syphihtic,  tuber- 
cular, or  epitheUomatous  origin.  Simple 
ulcers  are  rare  except  as  a  result  of  local 
injury,  and  present  no  special  features  of 
interest. 

Syphilitic  ulcers  may  be  superficial  or 
deep,  as  in  the  rest  of  the  buceo-pharyn- 
geal  tract.  See  Stomatitis.  The  former 
is  common  in  the  early  secondary  stages  of 
the  disease ;  the  latter  belongs  to  the  tertiary 
period,  and  results  from  the  breaking  down 
of  a  gummatous  infiltration.  The  deej) 
ulcer  appears  late,  from  five  to  eight  years 
after  the  primary  lesion,  and  is  generally 
single.  If  situated  upon  the  hard  palate  it 
is  nearly  always  central,  and  involves  the 
bone;  if  the  soft  palate  be  the  point  of 
attack,  great  destruction  and  deformity  may 
result,  sometimes  complicated  with  adhe- 
sions to  the  posterior  waU  of  the  pharynx. 
In  rare  instances  the  tertiary  iilcer  may 
spread  to  the  base  of  the  cranium.  The 
sore  has  the  usual  characters. 
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Tubercular  ulcers  are  most  frequently 
developed  in  childhood.  They  usually 
reach  the  palate  by  extension  from  the  pos- 
terior piUar  of  the  fauces,  and  are  asso- 
ciated with  tubercular  disease  elsewhere. 
The  lesion  generally  makes  its  first  appear- 
ance in  the  form  of  small  tubercles,  which 
project  sUghtly  above  the  surface : — these 
break  down  into  a  number  of  erosions  which 
soon  fuse  into  an  irregular  ulcer  of  Httle 
depth  characterised  by  festooned  borders, 
and  a  yellowish  base  covered  with  pale 
granulations.  The  sore  thus  formed  tends 
to  travel  slowly  in  a  serpiginous  course,  but 
seldom  leads  to  serious  destruction. 

Ex^itheliomatous  ulcers  are  excessively 
rare  as  primary  lesions  of  the  palate,  but 
may  extend  to  the  pai't  from  the  gum  or 
tonsil  (q-v.). 

3.  Tumours. — In  addition  to  inflamma- 
tory, tubercular,  and  giumnatous  sweUings, 
the  palate  is  subject  to  a  considerable 
number  of  true  tumom'-growths,  which 
may  be  briefly  enumerated  as  foUows  : — 

Cysts,  mucous  and  dermoid  ;  Fibroma ; 
Enchondroma  and  Osteoma ;  Myxoma ; 
Lipoma ;  and  Adenoma. 

The  glandular  tumour  is  by  far  the 
most  common  of  the  palatal  neoplasms. 
It  is  often  foimd  upon  the  hard  palate, 
generally  implicating  its  lower  wall  on 
one  or  other  side,  and  may  reach  the  size 
of  an  egg  or  even  attain  larger  dimen- 
sions. It  is  soft  and  elastic  to  the  touch, 
painless  and  insensitive,  and  causes  no 
symptoms  beyond  the  inconvenience 
attached  to  its  encroachment  upon  the 
buccal  cavitj'.  Structurally  it  foUows  the 
type  of  the  salivary  glands ;  it  is  invested 
by  a  capsule,  and  is  united  to  surround- 
ing parts  by  a  somewhat  loose  connective 
tissue.  The  glandular  elements  of  the  soft 
palate  may  imdergo  hypertrophic  changes, 
by  which  the  thickness  of  the  velum  be- 
comes greatly  augmented,  a  condition  which 
is  probably  analogous  to  the  enlargement  of 
the  hp  in  strumous  children. 

Erectile  tumom's  are  almost  confined 
to  the  hard  palate,  but  the  velum  may  be 
impHcated  by  a  noBvus  extending  from  the 
inner  surface  of  the  cheek.  PapiUomata, 
in  the  form  of  small,  usually  pedunculated 
growths,  are  not  very  infrequent,  and  are 
most  commonly  attached  to  the  posterior 
border  of  the  soft  palate  and  to  the  uvula. 

Sarcoma  is  rare.  The  tumom*  is  usually 
of  the  round-celled  variety,  but  in  one  in- 
stance was  found  to  consist  of  fusiform  and 
myeloid  cells. 

Epithelioma  is  rarely  developed  pri- 
marily in  the  palate,  but  may  involve  the 


part  in  association  with  the  tonsils  and 
nasal  fossce,  &c.  The  thyro-hyoid  and 
carotid  glands  become  affected  at  an  early 
period  of  the  disease. 

Treatment. — The  treatment  of  inflam- 
matory and  ulcerative  affections  of  the- 
palate  should  be  conducted  on  the  same 
principles  as  in  other  parts  of  the  mouth. 
See  Stomatitis.  Of  the  timiom-s,  the- 
cysts,  fibromata,  enchondromata,  myxo- 
mata,  and  Hpomata,  aU  of  which  are  rare, 
may  ordinarily  be  removed  with  the  knife. 
Adenomata  SLVQ  )  8(S  fli  rule,  most  easily 
enucleated  vidth  the  finger-nail  or  curette.. 
Erectile  tumours  are  best  attacked  by 
means  of  coagulant  injections  or  galvano- 
punctm-e.  PapHlomata  may  be  cut  off 
vrith  the  thermo-cautery  scissors.  Sarco- 
mata, if  not  too  extensive,  may  be  excised. 
EpitheUoma  and  carcinoma  are  seldom 
met  with  in  a  condition  susceptible  of  any 
but  aUeviative  treatment ;  but  if  small 
may  be  removed,  or  thefr  destruction  may 
be  attempted  by  means  of  the  galvano- 
cautery. 

The  chief  danger  attached  to  the  opera- 
tive treatment  of  palatal  tumours  is  the 
ingress  of  blood  into  the  trachea,  an  acci- 
dent especially  liable  to  occur  when  the- 
patient  is  imder  the  influence  of  chloro- 
form or  ether.  Fortunately,  the  sm-geon  is- 
now  provided  with  a  local  apphcation 
which  renders  it  possible  to  dispense  with 
general  anaesthetics  in  many  cases.  The- 
use  of  a  solution  of  cocaine  painted  upon 
the  surface,  or  injected  into  the  substance 
of  the  part  to  be  subjected  to  operation, 
wiU  commonly  allow  the  painless  re- 
moval of  the  grcvth  while  the  patient, 
retains  consciousness  and  is  able,  in  some- 
degree,  to  guard  the  air-passages.  Should 
it,  however,  be  absolutely  necessary  to 
induce  general  anaesthesia,  or  should  the 
danger  of  asphyxia  threaten  despite  the 
absence  of  unconsciousness,  the  operation 
may  either  be  performed  while  the  head 
hangs  down  over  the  end  of  the  operating 
table,  so  that  the  blood  passes  into  the 
nares ;  or  the  back  of  the  fauces  may  be- 
plugged  after  a  prehminary  tracheotomy. 

William  Anderson. 

PALATE,  CLEFT,  The  Mechanical 
and  Surgical  Treatment  of.  See  Cleft 
Palate. 

PALMAR  ARCH,  Wounds  of  the. 

Special  interest  attaches  to  wounds  of  the 
palm  on  account  of  the  habihty  to  injiu'y 
of  one  or  other  of  the  palmar  nrches^ 
the  superficial  being  that  most  frequently 
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involved.  "When  the  wound  is  extensive,  it 
may  be  possible  to  secure  the  divided  ends 

.  of  the  vessel,  but  the  most  serious  difficulty 

;:  is  met  with  in  the  cases  of  small  punctured 
wounds  dividing  the  artery,  such  as  are 
caused  by  a  penknife  or  piece  of  glass.  If 
the  ptmcture  is  found  to  run  in  a  direction 
towards  the  artery,  and  if  constant  or  re- 

:  current  hfemon'hage  ensues,  as  the  nature 
of  the  parts  does  not  allow  of  the  enlarge- 
ment of  the  wound,  other  methods  of 
stopping  the  hasmorrhage  must  be  resorted 
to.  Of  these,  pressure  systematically  ap- 
phed  will  generally  be  attended  with  suc- 
cess.   The  wound  having  been  cleansed, 

.  and  all  bleeding  being  temporarily  arrested 
by  compression  of  the  brachial  artery,  the 

-.  fingers  should  be  separately  bandaged,  and 

.  a  graduated  compress  carefolly  applied  over 
the  wound.    The  bandage  secm-ing  this 

;  should  be  carried  up  the  arm,  and  should 
also  fix  two  oblong  pads  placed  over  the 
radial  and  ulnar  arteries,  so  as  to  limit,  but 
not  entirely  check,  the  amount  of  blood 
passing  through  them.     A  splint  should 

;.then  be  applied  to  the  forearm,  and  the 
fingers  so  bent  over  it  as  to  relax  the  palmar 

:  fascia.    The  limb  should  be  raised  as  high 

.  as  possible.    The  patient  lying  in  bed,  this 

■  can  be  effected  by  pOlows,  or  better,  by  a 
pulley  and  counterpoise.    No  hsemostatic 

>  solutions  should  be  used,  on  account  of  the 
i  danger  of  sloughing  of  the  tissues.  If,  after 
I  a  fair  trial,  these  measm-es  do  not  succeed 
'  ta  restraining  the  bleeding,  it  will  be  neces- 
?  sary  to  Hgature  the  brachial  artery  in  the 
1  arm,  or  the  radial  and  ulnar  in  the  forearm. 
IThe  choice  of  operation  should  be  guided 
'by  carefully  ascertaining  whether  digital 

■  compression  of  the  two  latter  vessels  entii-ely 
controls  the  haemorrhage.  If  there  be  any 
doubt  on  this  point,  it  is  vsdser  to  ligature 
the  vessel  in  the  arm,  since  the  interosseous 

*  and  median  arteries  may  largely  supple- 
iment  the  vessels  of  the  forearm. 

A  palmar  aneurism  is  formed  when  the 
vessel  is  divided  or  punctured,  and  remains 
open  after  the  superficial  wound  has  closed. 
'  The  blood  is  poured  out  into  a  circum- 

•  scribed  cavity,  which  is  limited  by  lymph 
effused  firom  the  surrounding  tissues ;  and 
the  tendency  of  the  effusion  is  to  spread 
either  towards  the  baU  of  the  thumb  or 

'  towards  the  ulnar  side  of  the  pahn.  The 
symptoms  are  identical  with  those  of  trau- 

I  matic  aneurism  in  other  pai-ts,  but  the 
treatment  here  should  not  be  to  lay  open 
the  sac  and  ligature  the  divided  ends  of 
the  vessel,  but  to  apply  pressiu-e  as  ahove 
hrected,  and  this  measure  will  in  most 
Jasea  effect  a  permanent  cure.  Should  it 
VOL.  n. 


fail,  however,  it  wiU  be  best  to  apply  the 
same  rule  as  in  the  case  of  wound  of  the 
arch,  to  determine  the  selection  of  the  artery 
to  which  a  ligature  should  be  applied. 

John  H.  Morgan. 

PALMAR  FASCIA,  Contraction  of. 

See  Dupuyteen's  Contraction. 

PAJN"NUS.  See  Trachomatous  Kera- 
titis under  Cornea,  Inflammation  of  the. 

PANOPHTHALMITIS.     See  Eye, 

General  Examination  of  the. 

PAPILLOMA.  — Under  the  general 
designation  of  papilloma  are  comprised 
numerous  conditions  of  the  skin  and  mu- 
cous membranes,  which,  if  of  the  skin,  are 
usually  of  a  dense,  horny,  non-sensitive 
character ;  or,  if  of  the  mucous  mem- 
brane, are  often  highly  vascular  and  sen- 
sitive. Among  the  affections  comprised  in 
these  two  groups  are  included  corns,  moles, 
common  warts,  condylomata,  mucous  tu- 
bercles, and  verrucEe  of  the  genital  organs, 
which  may  be  regarded  as  vegetations  or 
excrescences  arising,  for  the  most  part,  from 
the  stimulation  of  acrid  discharges  or  other 
less  pronounced  forms  of  irritation.  All  are 
forms  of  hypertrophic  papillary  structure, 
which  may  subside  on  the  cessation  of  the 
cause,  or  are  readily  curable. 

It  is  a  question  whether  the  term 
'  papilloma '  should  be  given  to  these,  or 
should  not  rather  be  reserved  for  the  com- 
paratively rarer  outgrowths  which  may  be 
found  on  the  skin  and  mucous  membranes, 
such  as  the  homy  excrescences  of  the  scalp, 
and  the  coarse,  fringe-like  vegetations  seen 
in  the  axilla,  flexures  of  the  groins  and 
scrotum,  or  aroimd  the  anus ;  or  for  those 
similar  growths  on  mucous  surfaces  which 
occur  in  the  mouth  and  larynx,  or  as  the 
so-called  villous  tumour  of  the  bladder,  and 
the  highly  vascular  polypoid-looking  growths 
which  cover  the  rectum. 

Cause. — Excepting,  of  course,  congenital 
moles,  papillomatous  affections  are  all  alike 
directly  due  to  some  form  of  uxitation — 
usually  some  stimulating  secretion — which 
may  be  of  a  specific  nature — or  they  may 
be  the  result  of  pressm-e,  as  in  corns,  or 
of  fr'iction  of  neighbom-ing  parts.  In  the 
majority  of  cases  the  source  of  irritation 
is  at  once  apparent,  but  in  others  it  is  not 
clear,  and  one  may  find  only  some  pre- 
disposing cause,  such  as  residence  in  the 
tropics  or  an  abnormally  moist  skin. 

Fathology. — All  papillomata  are  essen- 
tially h3T)ertrophies,  and,  since  a  pa,pilla 
has  a  definite  Btructm'e,  and  is  not  merely 
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a  tissue,  sucli  homogeneous  texture  as  is 
seen  in  lipoma  and  fibroma  cannot  be  ex- 
pected in  these  affections ;  hence  the  hyper- 
trophy may,  as  it  does  indeed,  involve  more 
markedly  different  strata  of  the  papillary 
structure  under  differing  conditions. 

In  construction  the  papillary  type  is 
nearly  always  readily  recognisable,  in  spite 
of  the  excess  of  dense  cuticle  overlying  the 
papOlse.  The  microscopic  characters  are 
also,  as  a  rule,  very  distinctive  and  well- 
marked  at  the  free  surface ;  whilst  at  the 
base,  in  some  of  the  larger  chronic  growths, 
an  amount  of  connective  tissue  embracing 
closely  packed  cells  generally  exists. 

Whilst  quite  henign  as  a  general  rule, 
it  is  well  to  remember  that  apparently 
simple  warts,  especially  on  the  scrotum, 
face,  and  hands,  may,  as  the  result  of  long- 
continued  irritation,  become  cancerous. 

Symptoms  and  Diagnosis. — The  warty 
character  and  raised  sm-face  distinguish 
papillomatous  growths  of  the  skin  from 
any  form  of  tumour  or  ulcer ;  and  although 
on  any  mucous  surface  where  they  are  foimd 
— rectum,  bladder,  or  larynx — their  external 
characters  vary,  yet  the  pecuhar  outstand- 
ing fringe-like  smface  exists  in  aU.  See 
Villous  Tumours. 

Treatment. —  Putting  aside  the  condi- 
tions which  have  a  venereal  origin,  to  be 
treated  as  part  of  a  general  complaint, 
aU  plans  for  curing  papillomatous  affec- 
tions should  proceed,  in  the  first  place,  on 
the  principle  of  removing  the  cause  when 
such  exists.  If  the  affection  does  not  dis- 
appear upon  the  cessation  of  the  cause,  it 
must  be  dealt  with  radically,  either  by  caus- 
tics, escharotics,  or  Hgatm-e,  if  small  and 
locaUsed ;  larger  growths,  and  especially  any 
whose  bases  are  indurated,  shoiild  be  some- 
what widely  removed  by  the  knife,  scissors, 
or  even  ^craseur.        Alfred  Willett. 

PAQUELIN'S  CAUTERY.  See  Cau- 
tery. 

PARACENTESIS.  —  Paracentesis 
means  hteraUy  a  pricking  through,  and  the 
term  is  employed  to  signify  the  tapping  of 
a  cavity  by  means  of  a  puncture,  as  opposed 
to  the  evacuation  of  its  contents  by  means 
of  an  incision.  It  is  generally  confined  to 
tapping  the  abdomen,  the  pleiira,  the  peri- 
cardivun,  or  the  ventricles  of  the  brain. 

Paracentesis  may  be  performed  either 
with  the  aspirator  or  with  a  trocar  and 
canida,  the  latter  being  often  specially 
adapted  for  the  cavity  which  it  is  required 
to  puncture.  The  method  of  using  the 
aspirator  wiQ  be  found  under  Aspiration  ; 
with  regard  to  the  use  of  the  trocar,  a 


few  general  points  may  here  be  stated. 
First,  it  is  sometimes  thought  advisable 
to  make  a  minute  preliminary  puncture 
through  the  skin  with  a  scalpel,  in  order 
to  facihtate  the  introduction  of  the  trocar  ; 
but,  if  the  instrument  be  sharp,  and  if  the 
canula  do  not  project  beyond  the  neck 
of  the  trocar,  this  precaution,  which  in- 
volves increased  pain  to  the  patient,  is,  in 
most  cases,  wholly  xmnecessary.  Secondly, 
it  is  of  importance,  dm-ing  the  process  of 
tapping,  to  guard  against  the  entrance  of  air, 
which,  in  the  case  of  any  of  the  cavities  under 
consideration,  may  happen  from  powerful 
respfratory  movements  on  the  part  of  the 
patient.  This  accident  may  be  guarded 
against,  in  some  cases,  by  keeping  up  firm 
pressure  upon  the  sm-face  of  the  part  which 
is  to  be  emptied ;  but  it  may  be  more 
secm-ely  attained,  in  the  case  of  the  chest  or 
abdomen,  by  employing  a  canula  to  which 
an  india-rubber  tube  is  attached,  the  other 
end  passing  beneath  the  surface  of  some 
antiseptic  fluid,  contained  in  a  vessel  placed 
below  the  level  of  the  patient's  body. 

A  convenient  arrangement  is  that  in 
which  the  trocar  forms  the  end  of  a  piston 
hermetically  fitting  into  the  canula,  which 
is  prevented  by  a  stop  at  the  outer  end  of 
the  latter  from  being  completely  withdrawn ; 
the  part  to  which  the  caoutchouc  tube  is 
fixed  leaving  the  canula  at  some  point  in  its 
side.    The  trocar,  on  being  withdrawn  to 
the  utmost  possible  extent,  does  not  allow 
the  entrance  of  air  into  the  canula,  and  the 
fluid  flows  out  through  the  lateral  opening. 
This  instrument  presents  the  disadvantage 
of  being  rather  difScult  to  clean,  which 
leads  to  the  observation  that  it  is  a  matter 
of  the  greatest  importance  that,  whatever 
instrument  be  used,  every  part  of  it  should 
have  previously  been  thoroughly  washed 
with  a  strong  antiseptic  material  (carboUo 
acid  lotion,  1  to  20,  is  the  best).  For  it  may 
easily  happen  that  an  instrument,  which 
in  the  ordinary  acceptation  of  the  term  is 
clean,  may  introduce  the  causes  of  putrefac- 
tion into  the  cavity  operated  upon,  and  may 
change  a  simple  and  aseptic  serous  effusion 
into  a  collection  of  stinking  pus,  thus  en- 
dangering the  health,  or  even  the  life,  of 
the  patient.    Thirdly,  it  is  well  to  draw  the 
skm  shghtly  to  one  side  before  making 
the  puncture,  so  that  the  track  made  by  the 
instnunent  may  ultimately  be  val\idar, 
and  the  leakage  of  fluid  after  its  withdrawal 
may  thus  be  prevented.     Fourthly,  the 
shght  pain  of  the  puncture  may,  if  it  is 
thought  advisable,  be  prevented  by  freezing 
the  skin  of  the  part  either  by  the  applica- 
tion of  ice  and  salt,  or  with  the  ether  spray. 
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Pakacentesis  Thoracis. — The  descrip- 
tion of  paracentesis  thoracis  will  be  fovind 
in  gi-eat  measiu-e  in  the  ai-ticle  Empyema. 
Paracentesis,  as  opposed  to  free  incision,  is, 
however,  seldom  to  be  recommended  for 
the  evacuation  of  pus  from  the  thoracic 
ca-^-ity,  and  in  its  apphcation  is  chiefly  con- 
fined to  cases  of  serous  effusion.     If  the 

■  aspirator  be  employed,  it  is  well  to  use 
one  in  which  a  gradual  exhaustion  can  be 
practised  (the  bottle  aspirator),  as  opposed 
to  the  original  instrument  of  Dieulafoy  ;  it 

:  being  unadvisable  to  run  the  risk  of  pro- 
ducing, by  sudden  exhaustion,  the  ruptui-e  of 

■  some  small  vessel  in  the  lung,  and  so  giving 
:  rise  to  a  hoemothorax.  For  the  same  reason, 

it  is  best  to  employ  a  canula  and  trocar 
and  not  a  perforated  needle,  so  that,  on 
withdi-awing  the  trocar,  the  lung  is  free 
:  from  the  risk  of  being  wounded.  By  a 
r  suitable  arrangement  of  stopcocks  (namely, 
by  interposing  a  three-way  tube  into  that 
!  leading  from  the  caniUa  to  the  bottle),  it  is 
t  easy  to  convert  the  aspirator  into  a  syphon, 
.  and  so  empty  the  chest  without  risk  of 
;  producing  undue  negative  pressure.  It 
^  should  be  remembered  that,  in  performing 
i  paracentesis  thoracis,  it  is  not  intended  to 
•.  empty  the  chest.  In  the  first  place,  it  is 
;  generally  impossible  to  do  so  ;  in  the  second, 
;  it  is  not  necessary,  because  the  removal  of 
I  part,  sometimes  even  of  a  comparatively 
:  small  quantity  of  a  serous  effusion,  ia 
usually  followed  by  the  complete  absoi-p- 
ttion  of  the  rest;  and  thirdly,  the  removal 
y  of  a  very  large  quantity  may  occasionally 
1  lead  to  dangerous  collapse. 

The  rule  is  to  continue  the  evacuation, 
L'if  the  patient's  pulse  and  general  condition 

■  remain  good,  so  long  as  it  takes  place  readily, 
producing  no  cough  ;  but  to  stop  at  once  if 
there  be  any  cough  or  the  sHghtest  appear- 

i  ance  of  blood  in  the  fluid  drawn  off.  The 
1  aspirator  in  most  cases  answers  the  purpose 
extremely  well;  but  if  it  be  decided  to 
'  employ  a  trocar  and  canula,  either  because 
the  fluid  contains  flakes  of  lymph  which  do 
not  readily  flow  through  a  fine  tube,  or  for 
any  other  reason,  such  an  instrument  as 
!  that  mentioned  above  may  be  used ;  or  one 
i  which  is  flattened  may  be  found  more  con- 
venient, if  the  ribs  be  natmaUy  close  together, 
•or  if  they  have  been  approximated  by  con- 
( traction  of  the  chest.    It  is  not  only  im- 
portant to  see  that  the  canula  fits  close 
round  the  neck  of  the  trocar,  but  also  to 
take  the  precaution  of  plunging  it  with  one 
thrust  through  the  thoracic  parietes,  regu- 
■lating  the  distance  to  which  it  is  made  to 
enter  the  chest  by  placing  the  index  finger 
at  a  suitable  spot  on  the  side  of  the  canula. 


In  this  way,  the  accident  of  separating  the 
pleura  from  the  ribs  and  pushing  it  before 
the  trocar — a  not  uncommon  one — is  effec- 
tually avoided.  If  neither  of  the  instru- 
ments described  be  at  hand,  an  efficient 
aiTangement  for  preventing  the  entrance  of 
air  into  the  chest  may  be  made  by  attaching 
a  piece  of  muslin,  folded  as  when  used  for 
a  petticoat-tube,  to  the  end  of  the  canula. 
During  the  puncture  it  is  held  roimd  the 
trocar,  and  afterwards,  whilst  fluid  escapes 
readily  fr'om  it,  it  is  impossible  for  air  to 
find  its  way  back  through  it. 

It  may  be  mentioned  here  that  Mr. 
E.  W.  Parker,  with  a  view  of  more  com- 
pletely removing  the  fluid  than  is  other- 
wise possible,  has  suggested  and  put  in 
practice  the  plan  of  puncturing  the  chest 
at  another  point  VTith  a  fine  needle,  which 
communicates,  by  means  of  an  india-rubber 
tube,  with  a  bottle  containing  cotton-wool  or 
some  other  means  of  purifying  the  air  that 
passes  through  it.  In  this  way  purified  air 
enters  the  chest  as  the  fluid  escapes,  and 
the  hydrothorax  is  converted  into  a  pneumo- 
thorax, the  air  being,  as  was  hoped,  subse- 
quently absorbed.  Sufficient  experience 
has  not  yet  been  obtained  to  warrant  the  re- 
commendation of  this  procedure. 

The  spot  to  select  for  puncturing  the 
chest  is  a  matter  of  small  consequence, 
only  it  is  advisable  not  to  go  too  low,  for  fear 
of  injuring  the  diaphragm.  About  the  sixth 
or  seventh  space,  just  in  front  of  the  pos- 
terior fold  of  the  axilla,  is  usually  found  the 
most  suitable  position. 

Paracentesis  Abdominis  may  be  per- 
formed with  the  aspirator  or  the  trocar ; 
or  another  method  may  be  employed,  which 
was  suggested  by  Dr.  Reginald  Southey — 
viz.  the  introduction  of  several  minute 
perforated  needles,  thi-oi;gh  which  the  fluid 
escapes  guttatim.  These  are  left  in  situ  for 
a  considerable  time,  and  it  is  maintained 
that  the  effiision  can,  by  this  plan,  be  re- 
moved with  less  chance  of  collapse  than  is 
involved  in  the  more  rapid  processes,  and 
without  entaihng  any  risk  of  consequent 
peritonitis. 

If  either  of  the  other  plans  be  adopted, 
a  few  precautions  are  necessary.  First,  it 
should  be  ascertained  that  the  bladder  is 
empty,  so  that  the  instrument  may  not  pass 
into  this  viscus  instead  of  into  the  peritoneal 
cavity ;  secondly,  it  must  be  demonstrated 
that  there  is  drdness  at  the  point  selected, 
so  that  it  may  be  certain  that  no  coil  of 
intestine  is  punctured,  as  may  happen,  even 
though  the  peritoneal  cavity  be  full  of  fluid, 
if  the  bowel  be  bound  to  the  abdominal  wall 
by  adhesions ;  thirdly,  a  wide,  many-tailed 
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bandage  should  be  made  to  encircle  the 
abdomen,  the  ends  of  which  should  be 
firmly  tightened  by  assistants  standing 
upon  each  side  of  the  patient,  a  hole  having 
been  previously  cut  in  ii  opposite  the 
point  to  be  punctured.  In  this  way  the 
flow  of  the  fluid  is  encouraged  if  the 
simple  trocar  be  used,  and  the  tendency 
to  coUapse  of  the  patient,  from  the  sudden 
diminution  of  pressure,  is  prevented.  After 
the  completion  of  the  operation  the  ban- 
dage is  not  removed,  but  its  ends  are  firmly 
secured  on  the  front  of  the  abdomen,  after 
previously  carefully  sealing  the  pimcture 
with  collodion  to  prevent  the  possibUity  of 
leakage,  such  leakage  beiag  not  unliliely  to 
lead  to  peritonitis. 

The  spot  usually  chosen  for  pmcture  is 
in  the  middle  line,  midway  between  the 
umbilicus  and  the  pubes,  though  circum- 
stances may  arise  in  which  other  situations 
are  more  advisable. 

Paracentesis  Capitis  is  performed  for 
chronic  hydrocephalus ;  it  is  not  an  opera- 
tion firom  which,  to  judge  by  experience, 
much,  if  any,  advantage  is  to  be  gained, 
the  fluid  almost  always,  if  not  invariably, 
collecting  again  with  more  or  less  rapidity. 
It  is,  however,  a  proceeding  which,  if  care- 
fully performed,  appears  to  involve  Uttle  or 
no  risk  to  the  patient.    The  fluid  is  usually 
in  the  distended  cerebral  ventricles ;  but  the 
distension  is  so  great  that  the  brain  sub- 
stance covering  it  is  much  thinned,  and  it 
is  therefore  fotmd  at  a  very  short  distance 
firom  the  sm-face.    A  fine  exploring  trocar 
is  the  right  instrument  to  employ,  and  an 
ounce  or  two  of  fluid  should,  as  a  rule,  be  the 
limit  of  the  amoimt  withdi-awn.  The  wi'iter 
has,  however,  in  one  case  adopted  the  plan 
of  pm-posely  leaving  the  puncture  unsealed, 
so  that  the  fluid  might  drain  away  after 
the  manner  of  paracentesis  abdominis  by 
Southey's  tubes ;  but,  although  no  mischief 
in  this  case  resulted,  he  is  not  disposed  to 
recommend  the  plan  to  others,  for  on  carry- 
ing out  the  principle  a  step  further,  and  in- 
troducing a  single  horsehair  into  the  punc- 
t\are,  a  sharp  attack  of  meningitis  was  the 
result.  It  would  obviously  be  unwise,  in  deal- 
ing with  such  a  delicate  organ  as  the  brain, 
to  withdraw  a  large  amount  of  flviid  suddenly, 
and,  a  fortiori,  to  employ  the  aspu-ator  for 
the  purpose.    The  surgeon  may  select  any 
point,  away  firom  the  position  of  one  of  the 
sinuses,  where  the  bony  part  of  the  skull  is 
absent.    Such  spots  are  usually  plentiful 
in  cases  of  chronic  hydrocephalus  in  young 
children,  and  a  convenient  place  will  be 
found,  at  a  short  distance  firom  the  middle 
line,  in  one  of  the  usually  widely  gaping 


limbs  of  the  coronal  sutm-e.  It  is  needless 
to  say  that  in  older  children,  where  the 
skull  is  completely  ossified,  the  operation  is 
neither  called  for  nor  admissible. 

Paracentesis  Pericardii  is  an  opera- 
tion which  has  suggested  itself  to  many' 
surgeons  and  physicians,  but  has  not  till 
comparatively  recently  been  much  used. 
Trousseau  was  in  favour  of  employing  the 
bistoury  for  the  operation,  but  it  can  hardly 
be  doubted  that  it  is  more  safely  performed 
with  a  fine  exploring  trocar  or  the  aspira- 
tor ;  for  it  must  be  remembered  that,  al- 
though the  pericardium  is  for  a  considerable 
extent  uncovered  by  lung,  the  pleura  on 
the  left  side  reaches  almost,  if  not  quite,  as 
near  to  the  middle  line  as  on  the  right  side. 
Thus,  unless  the  instrument  is  passed  quite 
close  to  the  sternum  in  the  fourth  or  fifth 
interspaces,  it  must  almost  necessarily  pass 
through  the  pleura,  if  this  be  not  already 
obliterated  by  adhesions ;  and,  although  the 
passage  of  the  aspirator  needle  will  be  pro- 
bably productive  of  no  evil  consequences, 
the  admission  of  'air  into  the  pleura,  which 
will  almost  necessarily  foUow  the  use  of 
the  bistoury,  would  be  an  vmfortunate  and 
serious  complication.    The  instrument  is 
to  be  passed  then  close  to  the  sternum 
in  one  of  these  spaces,  or  at  such  a  dis- 
tance fi-om  it  as  to  avoid  the  internal  mam- 
mary artery,  which  is  corn-sing  downwards 
behind  the  costal  cartilages,  and  it  should  be 
directed  obliquely  upwards  and  outwards  so 
as  to  avoid  puncturing  the  heart.    Dr.  S. 
West  strongly  recommends  the  fourth  inter- 
space, at  one  inch  firom  the  end  of  the  ster- 
num, but  the  third,  the  sixth,  the  seventh, 
and  the  eighth  have  been  selected,  and  in 
three  cases  at  least  the  pericardium  has 
been  reached  on  the  right  of  the  sternum. 
It  may  be  mentioned  that  simple  puncture 
of  the  heart  -with  a  needle  is  not  hkely  to 
be  followed  by  any  serious  consequences, 
as  is  shown  by  the  fact  that  it  has  been 
occasionally  done  accidentally,  and  sonie- 
times  purposely,  for  the  sake  of  producinfj 
contraction  of  the  ventricle  in  apparent  death 
fi-om  chloroform.    In  Dr.  Samuel  West's 
case,  and  in  some  others,  a  drainage-tube 
was  inserted  into  the  pericardium,  and  the 
patients  recovered;  in  one  case  the  open- 
ing was  made  through  the  pleura,  which  had 
previously  been  incised  for  the  evacuation 
of  an  empyema.        Eickman  J.  Godlee. 

PARAMETRITIS.  See  Pelvic  Cel- 
lulitis. 

PARAPHIMOSIS  is  the  retraction  of 
the  prepuce  behmd  the  glans  penis,  where 
it  becomes  fixed  owing  to  the  constriction  i 
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of  the  preputial  orifice.  In  childhood,  the 
deformity  is  caused  by  the  retraction  of  a 
long  foreskin  with  a  contracted  orifice.  In 
adults,  this  may  also  be  the  cause,  and 
paraphimosis  is  not  infrequently  brought 
about  dming  coitus.  It  may  also  arise  as 
the  result  of  venereal  infection.  The  ex- 
tension of  a  balanitis  to  the  preputial  mu- 
cous membrane  having  inflamed  and  thick- 
ened the  prepuce,  a  successful  attempt  is 
made  to  retract  it  behind  the  glans,  when 
it  is  foimd  impossible  at  the  moment  to 
replace  it.  It  is  obvious  that  the  tight,  con- 
stricting band  of  the  preputial  orifice  behind 
the  glans,  is  the  immediate  cause  of  the 
retiun  of  blood  from,  the  part  being  pre- 
vented. (Edematous  swelling  soon  comes 
on,  and  in  cases  where  relief  has  not  been 
soon  afforded,  ulceration  or  even  sloughing 
of  the  glans  has  been  known  to  take  place. 
It  is  of  importance  to  recognise  the  exact 
spot  at  which  the  constriction  is  situated. 
Immediately  behind  the  glans  is  a  furrow, 
deeper  on  the  dorsal  aspect.  In  paraphimosis 
there  wiU  be  noticed  behind  this  furrow  a 
fold  of  swollen  mucous  membrane,  and  then 
another  and  deeper  sulcus.  This  second 
sulcus  represents  the  mucous  membrane  of 
the  preputial  orifice,  and  is  the  site  of  the 
constriction. 

The  treatment  should  be  directed  to 
secmre  immediate  reduction.  In  ordinary 
cases  this  may  be  effected  as  follows  :  oil 
the  glans  penis  well,  then  lock  the  fore- 
fingers of  both  hands  above  and  behind  the 
glans,  and  the  middle  fingers  below.  With 
both  thumbs  make  steady  pressxire  on  the 
glans,  at  the  same  time  endeavouring  to 
dip  the  prepuce  forward  by  traction  with 
the  fingers.  The  operation  is  a  painful  one, 
and  in  children  it  may  be  needful  to  ad- 
minister an  ansesthetic.  Should  this  ma- 
nipulation fail,  an  attempt  should  be  made 
to  reduce  the  swelling  by  the  application  of 
an  elastic  band  wound  firmly  round  the 
glans.  On  this  being  rapidly  unwound,  it 
may  be  possible  to  shp  the  prepuce  over 
the  diminished  glans. 

When,  however,  it  is  foimd  impossible 
by  these  means  to  reduce  a  paraphimosis, 
recourse  must  be  had  to  incision.  Eemem- 
bering  the  description  given  above  as  to  the 
point  of  constriction,  a  vertical  incision  half 
an  inch  long  should  be  made  at  that  spot 
with  a  curved,  sharp-pointed  bistoury.  The 
constriction  immediately  yields,  sometimes 
with  a  snap,  and  reduction  is  effected  with 
ease.  The  after-treatment  consists  of  in- 
jections of  carbolic  or  boracic  acid  lotions, 
and  warm  fomentations  if  pain  and  swell- 
ing should  continue.  Paul  Swain. 


PARONYCHIA.   See  Whitlow. 

PAROTID  TUMOUR.— The  tumours 
growing  in  the  substance,  or  upon  the  sur- 
face, of  the  parotid  gland,  most  commonly 
met  with,  and  to  which  the  name  of 
'parotid  tumour'  is  usually  apphed,  are 
of  a  cartilaginous  nature.  But,  mixed  with 
the  cartilage  is  usually  a  variable  amount 
of  soft  embryonic  connective  tissue  (myx- 
oma), together  with  fibres  enclosing  spaces 
wherein  are  contained  cells  resembling 
those  proper  to  a  lymphatic  gland. 

These  tumours  are  irregularly  lobulated 
in  shape  and  of  &rm  consistence,  giving  a 
sense  of  elasticity  to  the  touch,  with  here 
and  there  softer  portions.  They  are  en- 
veloped in  a  dense  capsule,  and  usually 
embedded  in,  and  closely  adierent  to,  the 
substance  of  the  parotid  gland.  Sometimes 
they  are  freely  movable  upon  the  parts  be- 
neath, but  more  often  they  are  covered  by 
the  fascia  of  the  parotid,  and  have  made 
their  way  between  the  lobes  of  the  gland, 
which  may  be  partially  absorbed  by  their 
pressm-e.  Thus,  while  the  greater  part 
of  the  tumour  may  project  beneath  the 
skin,  in  front  of  or  behind  the  lobe  of  the 
ear,  there  may  also  be  processes  extending 
deeply  behind  the  ramus  of  the  jaw,  even 
down  to  the  styloid  process  and  carotid 
sheath ;  and  the  facial  nerve  or  some  of  its 
branches,  and  the  external  carotid  artery 
and  jugular  vein  are  often  adherent  to  or 
surrounded  by  some  part  of  the  growth. 

These  tumours  increase  slowly,  and  do 
not  often,  attain  a  very  large  size ;  they  are 
non-malignant,  and  are  troublesome  chiefly 
because  of  the  deformity  they  produce,  and 
the  pressure  upon  and  displacement  of 
adjacent  structures. 

Occasionally,  however,  parotid  tmnours 
are  met  with  which  recur  after  removal,  or 
even  exhibit  malignant  characters ;  these 
are  usually  softer,  of  more  rapid  gi-owth, 
and  with  a  tendency  to  early  adhesion  to 
the  skin. 

The  only  treatment  applicable  to  a  pa- 
rotid tumour  is  removal ;  and  this  should 
be  done  early,  so  as  to  avoid,  as  far  as  pos- 
sible, the  dangers  incident  to  its  extension 
among  the  deeper  tissues  of  the  part.  A 
free  incision  should  be  made  over  the  pos- 
terior border  of  the  tumour,  and  this  may 
be  joiued,  if  needful,  by  another  passing 
forwards  at  a  right  angle  to  the  first.  The 
capsule  of  the  tumom-  should  be  opened 
to  a  corresponding  extent,  and  the  dissec- 
tion kept  as  much  as  possible  within 
it,  for  the  capsule  generally  separates  the 
tumour  fi-om  the  important  adjacent  struo- 
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tui-es.  When,  however,  the  tumour  extends 
deeply,  the  dissection  will  always  be  difiQ- 
oult  and  requii-e  much  caution,  especially 
in  following  the  processes  of  the  growth 
which  extend  behind  the  jaw  and  in  the 
direction  of  the  styloid  process. 

The  facial  nerve  or  its  branches  may, 
however,  be  so  intimately  connected  with 
the  tumour  that  it  will  be  impossible  to 
avoid  its  division.  But  the  resulting  facial 
paralysis  is  not  necessarily  permanent.  If 
the  ends  of  the  nerve  can  be  foimd,  they 
should  be  brought  together  by  a  fine  catgut 
suture,  and  the  function  of  the  nerve  may 
be  re-estabHshed.  If,  however,  any  con- 
siderable portion  of  the  nerve  is  removed, 
or  if  there  be  much  suppiu-ation  in  the 
woimd,  the  paralysis  will  persist.  Every 
care  should,  therefore,  be  taken  to  secinre 
immediate  union  of  the  woimd,  the  edges 
of  which  should  be  carefully  adjusted  with 
fine  sutures,  for  the  vascularity  of  the 
tissues  of  the  face  and  neck  favours  the 
rapid  healing  of  even  extensive  wounds. 

J.  Warrington  Haward. 

PATELLA,  Dislocations  of  the. 
There  are  five  dislocations  of  this  bone  : 
viz.  outwards,  inwards,  upwards,  by  semi- 
rotation  (edgeways),  and  by  complete  ver- 
sion. 

Dislocation  Outwards  is  the  most 
common,  and  it  may  be  vticomplete  or 
complete.  When  incomplete,  the  inner 
articular  facet  rests  upon  the  cai'tilage  of 
the  external  condyle,  and  the  outer  edge 
projects.  When  complete,  the  bone  Ues  to 
the  outer  side  of  the  anterior  prominence 
of  the  external  condyle.  It  is  especially 
frequent  in  knock-kneed  persons,  which  is 
to  be  explained  as  foUows:  Owing  to  the 
oblique  direction  of  the  rectus  muscle  firom 
origin  to  insertion,  during  contraction  it 
tends  to  displace  the  patella  outwards,  a 
tendency  which,  under  normal  conditions, 
is  counteracted  by  the  anterior  prominence 
of  the  external  condyle.  With  genu  val- 
gum the  obUquity  of  the  muscle  is  increased, 
and  the  prominence  of  the  condyle  no 
longer  suffices,  under  these  conditions,  to 
prevent  the  patella  from  being  displaced 
outwards.  Occasionally  it  is  produced  by 
violence,  or  it  may  be  congenital,  and  then 
is  often  associated  with  taHpes  or  other 
deformity.  A  slight  twist  inwai-ds  whilst 
dancing,  in  a  person  of  lax  fibre  with  knock- 
knee,  is  often  sufficient  to  cause  this  dis- 
location. It  is,  usually,  easily  reduced  by 
pressure  when  the  limb  is  raised.  In  cases 
•  of  difficulty,  violent  flexion  has  sometimes 
been  fotmd  to  succeed  after  other  means 


have  failed.  The  joint  should  afterwards  be 
kept  at  rest  tiU  the  synovitis  has  subsided, 
and  a  knee-cap,  with  a  spring  to  support 
the  pateUa  in  position,  should  be  worn  when 
the  patient  commences  to  walk. 

Dislocation  Inwards  is  much  less 
fi-equent  than  dislocation  outwards,  and  is 
more  often  due  to  direct  injury.  It  may, 
however,  be  caused  by  muscular  action, 
especially  where  there  is  a  tendency  to 
genu  varimi.  It  may  be  complete  or  in- 
complete. In  the  latter  case  the  inner  edge 
projects,  and  the  outer  articular  facet  is 
apphed  to  the  inner  condyle.  Reduction  is, 
usually,  easily  effected  in  a  manner  similar 
to  that  recommended  for  dislocation  out- 
wards, and  as  a  rule  Httle  ill-result  foUows ; 
but  in  one  case,  recorded  by  Key,  suppmra- 
tion  and  death  resulted,  though  there  was 
no  external  wound. 

Dislocation  Upwards  occasionally 
occurs  as  the  result  of  a  sudden  powerful 
contraction  of  the  quadriceps  extensor 
muscle,  whereby  the  Ugamentum  pateUse 
becomes  ruptm'ed..  In  more  than  one  case 
to  which  the  writer  has  been  called,  under 
the  belief  that  this  accident  had  occurred, 
he  was  able  to  distinguish  the  extreme  tip 
of  the  patella  attached  to  the  upper  end  of 
the  Ugament,  and  the  case  was,  therefore, 
really  a  fractm-e.  The  treatment  should  be 
precisely  the  same  as  for  fracture  of  the 
patella,  that  bone  being  held  down  by  some 
mechanical  contrivance  until  firm  union  of 
the  Ugament  has  taken  place. 

Dislocation  by  Semi-rotation.  —  In 
this  very  rare  but  interesting  dislocation, 
the  pateUa  becomes  rotated  on  its  vertical 
axis,  and  so  fixed  between  the  condyles 
that  its  surfaces  are  du'ected  laterally  and 
its  edges  antero-posteriorly.  It  would  ap- 
pear to  be  brought  about  by  a  staga  in  ro- 
tation beyond  that  which  prevaHo  in  the 
case  of  incomplete  lateral  dislocations ;  and  ■ 
either  edge  may  be  directed  backwards  and 
fixed  between  the  condyles.  The  inner  edge 
is  more  frequently  posterior,  and  this  is 
what  one  woidd  anticipate  from  the  greater 
frequency  of  the  dislocation  outwards.  It 
has  occmTed  in  childi-en  of  tlurteen  and 
fifteen,  as  the  result  of  muscular  action, 
but  more  often  results  from  direct  injury, 
and  this  has  happened  on  several  occasions 
during  horse  exercise.  The  leg  is  usually 
extended  or  slightly  flexed,  and  the  edge  of 
the  patella  makes  an  unmistakable  pro- 
minence in  front  of  the  jomt.  Eeduction 
has,  sometimes,  been  effected  without  diffi- 
culty by  pressure  and  extension ;  in  other 
cases,  this  method  has  completely  failed, 
and  the  bone  has  been  replaced  by  forcible 
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flexion.  The  extreme  difficulty  occasionally 
experienced,  even  after  division  of  the  ex- 
tensor tendon  and  ligamentum  patellae, 
points  to  some  other  cause  than  muscular 
action  as  producing  the  fixation ;  but  these 
cases  appear  to  have  been  before  the  days 
of  chloroform.  Should  aU  other  means 
fail  when  the  patient  is  under  an  anaesthetic, 
the  writer  would  not  hesitate,  under  proper 
antiseptic  precautions,  to  make  a  small 
incision  into  the  joint  on  the  side  of 
the  patella,  and  there  introduce  a  metal 
lever  to  raise  the  bone  into  position.  His 
experience  of  antiseptic  incision  of  the  knee- 
joint,  for  the  removal  of  loose  cartilages 
and  for  knock-knee,  quite  justifies  him  in 
recommending  this  method  imder  the  re- 
strictions stated ;  but  without  such  care  it 
would  be  hazardous,  in  illustration  of  which 
Wolff's  case  may  be  mentioned.  This  sur- 
geon made  a  long  open  wotmd  in  front  of 
file  joint,  in  order  to  divide  the  extensor 
tendon  and  the  ligamentum  pateUee.  He 
failed  to  replace  the  bone,  and  the  patient 
died  from  suppuration  of  the  joint. 

Dislocation  by  Complete  Version. — 
As  dislocation  by  semi-rotation  is  one  stage 
farther  than  incomplete  lateral  dislocation, 
so  complete  version  is  a  further  twist  on 
the  vertical  axis  beyond  semi-rotation.  The 
articular  facets  of  the  patella  are  directed 
forwards,  and  its  anterior  surface  faces  the 
condyles  of  the  femur,  whilst  the  tendon 
above  and  the  hgament  below  are  twisted, 
and  stand  out  as  cords  beneath  the  skin. 
Castara  has  related  a  case  which  occurred 
in  a  girl  of  seventeen,  the  patella  being 
twisted  firom  within  outwards;  and  Sue 
has  mentioned  a  case  in  which  the  rotation 
was  from  without  inwards.  Castara  readily 
reduced  his  case  by  simply  twisting  it 
round  with  his  finger  and  thumb.  In  cases 
of  difficulty,  the  methods  already  described 
for  dislocation  by  semi-rotation  may  be 
tried.  E.  Clement  Lucas. 

PATELLA,  Fracture  of  the.— This 
bone  is  most  commonly  fractm-ed  in  males 
between  the  ages  of  twenty  and  fifty,  though 
cases  are  occasionally  met  with  in  the  young, 
and  in  persons  advanced  in  life.  It  is  much 
more  common  in  men  than  in  women. 

Causes. — Though  sometimes  the  result 
of  direct  violence,  as  of  a  faU  on  the  knee, 
a  kick,  or  a  blow,  it  is  most  frequently 
produced  by  muscular  action.  When  the 
knee  is  flexed  to  an  angle  of  about  110°, 
the  patella  is  mounted  on  the  most 
prominent  part  of  the  condyles  of  the 
femur,  in  a  position  which,  while  it  greatly 
increases  the  leverage  of  the  quadriceps. 


leads  to  so  severe  a  strain  when  this  power- 
ful group  of  muscles  suddenly  contracts, 
that  the  bone  frequently  snaps  across,  a 
little  below  the  middle.  The  faU  which 
many  beheve  has  caused  the  fracture  is,  in 
fact,  merely  its  result.  Observant  persons, 
indeed,  have  often  reported  that  during  a 
violent  muscular  effort  they  both  heard  and 
felt  the  bone  snap,  and  that  then,  losing  all 
power  in  the  limb,  they  fell  to  the  ground. 
Transverse  fracture  may  occur  at  any  level, 
sometimes  so  near  the  hgamentum  pateUse 
that  the  lower  fragment  is  so  small  that  it 
can  scarcely  be  felt ;  sometimes  near  the 
upper  limit  of  the  bone.  Occasionally,  the 
quadriceps  extensor  not  only  produces  a 
transverse  fracture,  but  those  of  its  fibres 
which  are  attached  to  the  sides  of  the  bone 
lead  to  vertical  fracture  and  wide  lateral 
separation  of  the  fragments.  When  the 
result  of  direct  violence,  the  fracture  may 
be  vertical,  oblique,  or  comminuted  and  stel- 
late. Morris  mentions  a  case  of  incomplete 
fracture  involving  only  the  articular  aspect 
of  the  bone.  Compound  fracture  is  rare, 
and  is  probably  always  due  to  direct  vio- 
lence. 

In  the  great  majority  of  cases,  fracture 
of  the  patella  extends  into  the  joint,  though, 
when  it  is  seated  at  the  lower  non-articular 
portion  of  the  bone,  the  soft  parts  may  shut 
it  off  from  the  synovial  cavity.  The  amount 
of  separation  of  the  fr'agments  depends  on 
the  degree  to  which  the  aponeurotic  struc- 
tures at  the  sides  of  the  patella  are  torn. 
When  these  escape  injury  separation  is 
shght,  but  when,  as  is  often  the  case,  they 
are  extensively  lacerated,  and  when  eflfasion 
occurs  into  the  joint,  the  gap  between  the 
fragments  becomes  proportionately  great. 
Immediately  after  the  injury  the  knee-joint 
frequently  becomes  distended  with  serum 
and  blood,  and  considerable  extravasation 
may  occur  into  the  soft  parts  about  the 
front  and  sides  of  the  knee.  Synovitis  fol- 
lovsdng  the  accident  may  add  to  the  swelling 
of  the  joint.  Suppuration  very  rarely  takes 
place.  Necrosis  following  fracture  of  the 
patella  is  a  very  rare  event,  though  a  few 
examples  of  it  have  been  recorded. 

Symptoms. — In  the  majority  of  cases 
the  local  symptoms  are  plainly  marked,  but 
occasionally  they  are  so  obscure  that  the 
injury  may  be  easily  overlooked.  In  trans- 
verse fracture,  the  fragments  are  generally 
separated  by  a  distinct  interval,  which  is 
increased  on  slight  flexion  of  the  limb,  a 
movement,  however,  which  should  be  used 
only  in  doubtful  cases,  and  then  with  the 
greatest  gentleness.  When  pressed  fr-om- 
side  to  side  in  opposite  du-ections,  the  frag- 
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ments  can  be  felt  to  move  on  each  other, 
or  when  one  is  tilted  by  pressure  on  its 
lateral  border,  the  other  is  found  to  re- 
main at  rest.  In  transverse  fractm-e  with 
little  separation,  or  in  vertical  or  stellate 
fracture,  the  fragments  may  be  moved  on 
each  other  and  crepitus  be  sometimes  ob- 
tained. On  tracing  its  borders,  irregularity 
in  the  outline  of  the  bone  may  be  detected. 
Though  the  patient  usually  loses  all  power 
in  the  limb  at  the  moment  of  the  accident, 
and  finds  that  any  attempt  at  movement 
causes  severe  pain,  it  must  not  be  forgotten 
that  many  cases  are  on  record  in  which 
persons,  with  recent  fracture  of  the  patella, 
have  been  able  not  only  to  extend  the  leg 
but  to  walk  for  some  distance,  and  even  to 
walk  upstairs  upon  the  limb.  Care  must 
be  taken  not  to  mistake  for  the  evidences 
of  fracture  either  (a)  the  ridges  and  irregu- 
larities that  are  sometimes  to  be  felt  in  a 
thickened  bursa  patellae  resulting  from  re- 
peated attacks  of  inflammation ;  or  (b)  the 
hard  edges  of  an  effusion  of  blood  following 
a  blow  and  soon  becoming  firmly  coagulated 
in  the  meshes  of  the  periosteum ;  or  (c)  the 
sensation  of  crepitation  which  may  be  pro- 
duced by  the  presence  of  recent  blood-clot 
in  the  bursa ;  or  {d}  the  altered  shape  of  the 
bone  resulting  fr-om  osteo-arthritis.  In  some 
instances,  fractmre  of  the  patella  has  been 
mistaken  for  mere  traumatic  synovitis,  and 
has  been  detected  only  when  effusion  into 
the  joint  has  been  absorbed. 

Transverse  fracture  of  the  patella  is 
rarely  xmited  by  bone.  The  possibihty  of 
this  form  of  repair,  however,  is  proved  by 
many  museum  specimens  in  which  a  section 
across  the  line  of  fracture  has  been  made. 
Generally,  when  separation  is  only  moder- 
ate, the  fragments  are  connected  by  a  thick 
and  broad  ligament  which  occupies  the  in- 
terval between  them.  "When  the  ends  are 
wide  apart,  a  band  may  extend  between 
them  consisting  either  of  newly  organised 
material  more  or  less  substantial,  or  of  part 
of  the  thickened  capsule,  blended  perhaps 
with  the  walls  of  the  bursa  patellse.  In 
many  instances  the  fracture  remains  xm- 
united,  and  the  joint  is  closed  in  front  only 
by  the  integuments.  Although,  when  the 
patient  leaves  the  sm-geon's  hands,  the 
fr^agments  are  close  together  or  are  sepa- 
rated only  by  a  shght  interval,  the  uniting 
band  may,  with  subsequent  use  of  the  limb, 
gradually  stretch,  so  that  a  gap  of  from  an 
inch  to  fom:  or  even  six  inches  is  formed. 

A  patient,  who  has  once  sustained  frac- 
ture of  the  patella,  is  very  liable  to  a  repe- 
tition of  the  accident  in  the  same  or  the 
opposite  limb.   In  re-fracture,  the  bone 


generally  gives  way  above  or  below  the 
uniting  ligament,  but  in  some  cases  the 
hgament  itself  is  torn.  Instances  are  on 
record,  in  which  the  same  pateUa  has  been 
broken  at  as  many  as  four  different  levels. 
Occasionally,  both  pateUoe  are  broken  at 
the  same  time.  In  some  cases  repair  leaves 
the  knee-joint  stiff,  and  the  patella  fixed 
by  fibrous  adhesions  to  the  condyles ;  no  at- 
tempt, however,  involving  any  force,  should 
be  made  to  restore  movement  by  flexion, 
lest  in  doing  so  the  union  of  the  patella' 
should  be  weakened. 

Treatment. — The  objects  to  be  aimed  at 
are  the  approximation  and  retention  of  the 
fragments  in  position,  and  a  quiescent  con- 
dition of  the  extensor  muscles.  When  the 
joint  is  distended  with  effused  blood  and 
serum,  or  when  acute  synovitis  has  come 
on,  no  retentive  apparatus  can  at  first  be 
used.  The  knee  should  be  fully  extended, 
and  the  limb  raised  to  an  angle  of  about 
140°  with  the  trunk.  The  joint  should 
be  covered  vrith  an  ice-bag,  or  with 
evaporating  lotion.  In  order  to  reduce 
swelling,  some  advise  that  the  joint  should 
be  aspirated.  This,  however,  although  it 
has  often  been  safely  done,  and  although 
its  effect  is  to  aUow  the  fragments  to  fall 
towards  each  other,  is  a  proceeding  which 
certainly  is  not  essential,  for  the  generality 
of  cases  do  well  without  it ;  nor  can  it  be 
regarded  as  free  from  the  chance  of  an 
occasional  serious  mishap.  It  should,  there- 
fore, at  least  be  reserved  for  cases  in  which 
the  separation  of  the  fragments  is  very  con- 
siderable. 

As  soon  as  the  joint  will  safely  bear  it, 
means  should  be  taken  to  bring  the  fi-ag- 
ments  together.  Owing  to  the  prolonga- 
tion of  some  of  the  fibres  of  the  quadriceps 
tendon  downwards  over  the  superficial  as- 
pect of  the  pateUa,  the  upper  fragment  is 
prone  to  be  tilted  so  that  its  broken  surface, 
instead  of  presenting  directly  towards  the 
lower  fragment,  looks  upwards  and  for- 
wards, and  so  that  the  interval  between  the 
ends  is  V-shaped,  with  its  base  outwards. 
Hence,  although  the  fragments  may  be  in 
firm  contact  on  their  deep  aspect,  they  still 
show  a  gap  in  fr'ont,  which  it  is  often  difficult 
or  impossible  entfrely  to  remove.  But  this 
is  not  very  material,  for  experience  abun- 
dantly shows  that,  while  bony  union  is  very 
rare  even  when  the  fr-agments  seem  closely 
in  contact,  in  the  great  majority  of  instances 
in  which  the  ends  are  separated  only  by  a 
moderate  interval  (less  than  three-quarters 
of  an  inch — and  the  space  can  usually  be 
reduced  to  these  limits),  such  firm  Hgamen- 
tous  imion  wiU  occur  that  the  patient  re- 
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tains  almost  perfect  nse  of  the  limb.  This 
ligament,  indeed,  is  so_  strong  that,  in  any 
subsequent  injury,  not  it  but  the  bone  itself 
at  some  other  level  usually  gives  way. 

In  Steavenson's  method,  which  is  often 
successful,  the  limb  is  placed  in  a  back 

■  spHnt,  and  the  fragments  are  drawn  together 
,  by  two  elastic  bands,  one  of  which  passes 

from  a  hook  at  the  inner  side  of  the  back 

•  splint  below  the  knee,  upwards  over  the 
r  siiperior  fragment,  and  then  returns  to  a 

hook  on  the  outer  side  of  the  splint  below 
the  knee,  while  the  other  band  passes  in 
an  opposite  direction,  is  similarly  fixed,  and 
acts  on  the  lower  fragment.  Another  plan  is 
the  following : — A  broad  piece  of  stout  mole- 

■  skin  strapping  is  cut,  at  one  border,  into 
the  shape  of  a  horse-shoe,  with  the  ends 

;  prolonged.   This  is  apphed  to  the  thigh 
>  so  that  its  concavity  siu-rounds  the  upper 
fragment,  and  is  fixed  by  a  bandage.  The 
limb  is  now  placed  on  a  well-padded 
Mclntyre  or  wooden  back-splint,  with  a 
:  footpiece.     The  lower  fr'agment  is  next 

■  fixed  by  a  pad  of  lint,  and  with  strapping 
.  passed  around  the  limb  and  splint  together. 

A  bandage  is  then  carried  upwards  over 
:  the  limb  and  splint  from  the  foot  to  the 
1  level  of  the  lower  fragment,  and  another 
i  is  apphed  in  a  similar  way  to  the  thigh. 

■  To  the  two  ends  of  the  moleskin  pieces  of 
'  webbing  are  now  sewn,  and  these  are 

'  connected  with  india-rubber  accumulators, 

■  which  in  their  turn  are  fastened  to  a  loop 

■  of  webbing  passed  round  the  footpiece  of 
:  the  splint.  By  tightening  this  loop  the 
I  upper  fr'agment  can  be  drawn  down.  It  is 
i  best  to  introduce  a  pad  beneath  the  concave 

edge  of  the  moleskm,  so  as  to  avoid  ulcera- 
:  tion  of  the  skin. 

Malgaigne's  hooks  enable  us  to  act 

directly  upon  the  fi-agments,  drawing  them 
!  more  closely  together  than  any  other 
1:  method,  and  some  surgeons  still  employ 
r  them.    Their  use,  however,  has  been  fol- 

lowed  by  diffuse  inflammation  round  the 
:  pateUa  and  even  by  suppuration  of  the 
I  knee-joint,  ending  in  some  cases  fatally, 
[  in  others  in  ankylosis.     Nor  do  they  by 

•  any  means  ensure  bony  union.  Hence, 
they  have  never  come  into  general  favour, 

3  and  cannot  be  here  recommended.    In  a 
-serviceable   modification  of  Malgaigne's 
P  plan  two  thick  pieces  of  moleskin  plaster 
;  cut  out  at  their  margins  to  fit  the  patella 
'  are  applied,  the  one  above  and  the  other 
below  the  fragments,  and  the  hooks  are 
fastened  into  and  made  to  draw  upon  these 
instead  of  being  fixed  into  the  pateUa  itself. 
The  operation  of  opening  and  wiring 
il  the  fragments  together,  first  practised  up- 


wards of  five-and-twenty  years  ago,  has 
lately  been  advocated  and  practised  by 
Sir  J.  Lister  and  others.  In  speaking  of 
this  proceeding,  a  line  must  be  drawn 
between  recent  and  old  cases,  {a)  In  recent 
cases  the  fragments  are  no  doubt  generally 
brought  easily  together,  and,  as  a  rule,  the 
operation  is  attended  with  no  serious  com- 
pUcation ;  while  in  many  instances,  so  far 
as  examination  shows,  bony  union  is  ob- 
tained. It  may  also  be  allowed  that  in  a 
successful  case  much  time  is  saved.  The 
objections,  however,  to  the  operation  are  : 
(1)  that  a  very  satisfactory  result  is  gene- 
rally to  be  obtained  without  it,  so  good 
indeed  that  the  patient  is  conscious  of  no 
impairment  of  the  limb  ;  (2)  that  bony  union 
after  it  can  by  no  means  be  guaranteed; 
(3)  that  it  entails,  as  some  cases  have 
afready  only  too  plainly  demonstrated,  the 
risk  of  suppuration  of  the  joint  and  other 
very  serious  comphcations.  These  objec- 
tions are,  in  the  eyes  of  the  great  majority 
of  surgeons,  fatal  to  the  adoption  of  this 
method.  (6)  In  cases  of  old  fracture,  with 
retraction  of  the  fragments,  it  has  been 
found  difficult  or  impossible  to  bring  them 
into  contact.in  consequence  of  the  shortened 
condition  of  the  quadriceps  extensor.  In 
some  instances,  even  though  the  extensor 
has  been  completely  divided,  the  fragments 
could  not  be  brought  together ;  in  other 
cases,  though  adjustment  was  accomplished, 
no  bony  union  occurred.  In  short,  the  pre- 
vailing opinion  in  regard  to  this  operation  is 
that  in  cases  of  recent  fracture  it  is  imcaUed 
for  ;  while  in  many  cases  of  old  fracture  it 
is  often  impossible  to  carry  it  out  in  a  satis- 
factory manner. 

Refracture  must  be  treated  in  the  same 
manner  as  the  primary  injury.  Un- 
favourable as  the-  prognosis  appears  at  first 
sight,  the  result  is  often  very  satisfactory, 
and  it  is  smrprising  to  see  how  fully  the 
power  of  the  limb  is  retained,  even  when  the 
patella  has  become  by  repeated  fractures 
divided  into  three  or  four  fragments,  united 
by  intervening  Hgamentous  bands.  A  source 
of  weakness,  after  fracture  of  the  pateUa, 
lies  in  the  great  atrophy  which  occurs  in 
the  quadriceps  muscle.  Something  may 
be  done  to  reduce  the  amount  of  wasting 
by  hot  douching  and  shampooiag,  and  the 
use  every  morning  and  evening  of  a  mild 
continuous  electric  cm-rent  (six  or  eight 
cells). 

Much  difference  of  opinion  exists  as  to 
the  time  during  which,  after  fractm-e  of  the 
pateUa,  some  apparatus  should  be  worn  to 
prevent  flexion  of  the  joint.  This  period, 
however,  must  doubtless  vary  with  the  case. 
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When  not  only  the  patella  has  been  broken, 
but  the  fibrous  structures  at  its  sides  have 
been  widely  torn  across,  so  that  consider- 
able separation  has  occurred  and  the  uniting 
hgament  is  weak  and  apt  to  stretch,  the 
knee  ought  to  be  kept  in  a  straight  position 
for  six  months ;  while  in  instances  in  which 
separation  has  been  slight,  and  a  strong  and 
short  ligamentous  band  has  formed  between 
the  fragments,  some  flexion  of  the  limb  may 
be  allowed  after  three  months.  Each  case, 
however,  must  be  watched  to  see  whether 
the  band  is  yielding  and  the  gap  between 
the  fragments  increasing,  it  being  remem- 
bered that,  in  many  instances  in  which 
union  was  close  when  the  patient  was  dis- 
missed, a  gap  of  from  four  to  six  inches  has 
gradually  formed.  Much,  too,  will  depend 
on  the  patient's  calling.  If  this  involves 
the  carrying  of  heavy  loads,  or  is  otherwise 
physically  laborious,  the  extended  position 
must  be  maintained  much  longer  than 
would  otherwise  be  necessary.  A  con- 
venient apparatus  for  maintaining  extension 
consists  of  a  pair  of  antero-posterior  leather 
splints,  accurately  moulded  to  the  lower 
half  of  the  thigh  and  upper  half  of  the  leg, 
and  strengthened  by  hght  steel  supports. 
The  splints  may  be  prevented  from  slipping 
by  two  narrow  steel  prolongations,  fitting 
into  tubular  sockets  in  the  sides  of  the  heel 
of  the  boot.  An  excellent  appHance,  long 
used  at  the  Middlesex  Hospital,  consists  of 
a  strong-laced  leather  knee-cap  made  in  two 
pieces,  one  extending  eight  inches  or  more 
up  the  thigh,  the  other  six  inches  or  more 
down  the  leg,  and  connected  with  each 
other  by  steel  rods  on  the  outer  and  inner 
sides.  These  rods  are  joiated  opposite  the 
knee,  the  joint  being  so  constructed  that 
the  amount  of  flexion  which  it  allows, 
and  which  is  at  first  very  limited,  can  be 
gradually  increased. 

In  cases  of  vertical  or  obHque  fracture 
of  the  patella,  the  limb  must  be  raised  in 
the  extended  position,  and  the  fragments 
readjusted  and  maintained  in  place  by 
pads  and  circular  turns  of  a  bandage.  In 
many  cases,  however,  of  these  fractures, 
separation  is  so  shght  that  aU.  that  is  neces- 
sary is  to  keep  the  limb  at  rest  in  the 
position  just  mentioned,  and  supported  on  a 
back-spUnt  for  four  or  five  weeks,  when  the 
patient  may  be  allowed  to  resume  exercise 
gradually,  the  knee  being  at  first  guarded 
by  a  Ught  back-splint,  to  prevent  flexion. 

Howard  Marsh. 

PEDICULI,— The  presence  of  pediculi, 
or  lice,  upon  different  parts  of  the  body, 
gives  rise  to  a  disease  called  phthiriasis, 


which  differs  somewhat  according  to  the 
locality.  It  is  in  reality  a  form  of  eczema 
dependent  on  the  local  irritation  of  the 
pediculi,  and  it  differs  according  to  the  habits 
and  situation  of  the  pediculi  which  give  lise 
to  it.  There  are  thi-ee  kinds  of  hce  which 
generally  attack  the  body :  pediculi  capitis, 
corporis,  pubis.  The  symptoms,  which  vary 
in  the  case  of  each  of  them,  together  with 
the  diagnosis  and  treatment,  which  depend 
on  a  knowledge  of  their  habits,  must  be 
considered  separately. 

Pediculi  Capitis. —  Symptoms. — As  a 
rule,  the  patient  complains  of  soreness  and 
great  irritability  of  the  head ;  or  the  glands 
in  the  occipital  region  especially,  and  also 
those  in  fi'ont  of  the  ear  and  at  the  side  of 
the  neck  are  swoUen  and  even  suppurate, 
giving  rise,  at  first  sight,  to  the  notion  that 
the  patient  is  strumous.  But  the  hair  is 
matted  together,  especially  at  the  roots, 
with  thick  crusts  and  scabs,  and  a  very 
slight  examination  will  reveal  the  presence 
of  eczematous  patches  and  small  erosions  on 
the  scalp.  Sometimes,  especially  in  women 
with  long  hair,  the  erosions  are  deep  and 
inflamed,  and  the  skin  is  pigmented  imder 
the  long  hair  in  the  neck.  If  this  be  lifted 
up,  the  pedicuh  will  soon  proclaim  their 
presence  by  their  active  movements. 

Diagnosis, — An  examination  of  the  in- 
dividual hairs  will  complete  the  diagnosis, 
if  an5i,hiQg  further  be  required.  Fastened 
to  them,  usually  close  to  their  roots,  will  be 
found  the  nits  or  eggs  (small  grey  masses 
about  the  size  of  a  small  pin's  head).  One 
only,  as  a  rule,  is  found  on  each  hair;  if 
more  than  one  is  present,  those  nearest  the 
root  are  the  newest,  and  if  the  nits  are  situ- 
ated more  than  an  inch  from  the  head,  it  is 
quite  certain  that  the  disease  has  existed 
for  some  time,  as  the  hairs  have  had  time 
to  grow  considerably  since  the  nits  were  de- 
posited upon  them.  It  is  important  to  ob- 
serve the  exact  way  in  which  the  nits  are 
attached  to  the  hairs,  for  without  such 
knowledge  they  cannot  be  thoroughly  re- 
moved. Aroimd  the  hair  will  be  foimd  an 
elongated  ring,  which  is  cemented  to  the 
hair,  and  to  the  outside  of  which  the  nit  is 
attached.  For  this  examination  a  small 
magnifying  glass  should  be  employed.  The 
pediculi  themselves  are  small  grey  insects, 
having  their  habitat  near  the  hair-roots, 
where  they  are  warmest  and  safest.  They 
are  about  ~  of  ^''^  i^^ch  in  length,  and  capable 
of  very  active  movements.  They  escape 
from  the  nits  about  nine  days  after  these 
have  been  deposited.  Nine  days  later  they 
are  full-grown,  and  in  about  nine  more  are 
capable  of  reproduction. 
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Treatment. — From  the  above  description 
it  is  obvious  that  the  treatment  must  be 
directed,  not  only  towards  lulling  the  lice, 
but  Mkewise  to  the  destruction  of  the  nits. 
The  simplest  plan,  by  far,  of  effecting  this 
object  is  to  shave  the  head,  which  plan 
leaves  nothing  but  the  eczema  to  treat. 
This  is  readily  cured  by  any  simple  emol- 
.  lient,  such  as  vaseline,  zinc  ointment,  or  one 
part  of  Hq.  plumbi  subacet.  and  two  parts  of 
,  ohve  oil.    If,  for  any  reason,  it  is  desirable  to 
:  retain  the  hair,  one  of  the  following  methods 
will  be  found  to  succeed  admirably  :  a  lin- 

-  seed-meal  poultice  mixed  with  carbolic  acid 
i  (1  in  40  parts  of  water)  readily  kills  the 
i  Uce,  without  running  the  risk  of  letting  any 
L  of  them  escape.  The  same  end  can  be 
,  effected  by  washing  the  hair  with  plenty  of 

soap  and  carbolic  acid  (1  in  40),  or  by  ap- 
:  plying  equal  parts  of  petrolemn  and  olive 
,  oil,  with  enough  Peruvian  balsam  to  mask 
:  the  smell.  To  get  rid  of  the  nits  which  still 
:  remain  behind,  daily  washing  is  necessary, 

•  together  with  the  use  of  a  fine-toothed  comb 
.  after  the  roots  of  the  hair  have  been  mois- 

■  tened  with  a  little  vinegar.  The  effect  of 
;  this  appUcation  is  to  loosen  the  little  riags 

■  before  described,  by  which  the  nits  are  at- 

•  tached  to  the  hairs,  and  they  can  then  be  gra- 
dually drawn  off  the  hairs  by  the  aid  of  a 

:  fine  comb,  just  as  a  ring  is  withdrawn  firom 
c  one's  finger.  This  process  should  be  car- 
r  ried  on  for  at  least  a  fortnight  after  the 
1  last  louse  has  disappeared,  after  which  time 
I  there  is  no  fear  of  any  more  eggs  being 
1.  hatched. 

Pediculi  Corporis. — Symptovis. — The 
c  chief  symptom  of  this  disease,  as  of  the 
^  first,  is,  essentially,  intense  itching,  but  it 

is  limited  to  the  body,  as  these  Uce  do  not 
:  invade  the  head.    The  skin  is  marked  by 

long  scratches,  caused  by  the  nails  of  the 

■  patient,  by  wheals,  papules,  and  even  sores. 
'■  In  the  worst  cases  the  whole  skin  is  dark 

-  and  pigmented,  from  the  extravasated  blood 

■  which  has  become  altered  in  the  sub- 
:  cutaneous  tissue,  and  the  course  of  the 
;  lyraphatics  is  marked  out  by  lymphangitis, 
f  It  is  scarcely  possible,  with  care,  to  mistake 

the  disease  for  anything  else ;  it  has  been, 
however,  confounded  from  its  colour  with 
'  Addison's  disease ;  from  its  wheals,  with  ur- 
ticaria ;  and,  from  its  scratches  and  ulcers, 
with  impetiginous  eczema. 

Diagnosis. —  To  come  to  an  absolutely 
certain  conclusion,  the  clothes  must  be 
searched,  as  in  them  it  is  that  the  louse 
resides ;  the  body  is  only  his  happy  hunting- 
ground.  "Wherever  there  are  folds  in  the 
clothes,  e.g.  just  below  the  armpits,  round 
the  waist  or  the  neck,  the  greatest  traces 


of  his  ravages  will  be  seen,  whilst  in  the 
axillae  and  on  the  contiguous  surfaces  of 
the  buttocks  where  the  clothes  never  touch, 
no  traces  of  the  scratching  are  to  be  seen. 
It  is  essential  that  every  article  of  clothing 
should  be  cai-eftdly  examined,  as,  sometimes, 
an  old  flannel  belt  or  truss  may  be  the 
lurking  place  in  the  cleanest  of  individuals. 
The  pediculus  corporis  or  P.  vestimenti,  as 
it  should  be  more  properly  called,  differs 
fi"om  P.  capitis  in  being  larger  and  more 
active;  the  head  is  elongated  and  more 
oval,  the  antennae  larger,  and  the  colour 
dirty  white  with  blackish  margins. 

Treatment  must  be  directed  rather  to 
the  clothes  than  to  the  skin.  If  the  clothes 
are  boiled  or  baked,  all  the  symptoms  wUl 
speedily  disappear.  If  these  precautions  be 
taken,  it  is  not  necessary  to  destroy  the 
clothes.  The  treatment  of  the  skin,  if  any 
be  required  beyond  a  warm  bath,  is  the 
same  as  that  prescribed  in  the  case  of  P. 
capitis. 

Pedicttli  Pubis. — Symptoms. — Itching, 
as  in  the  preceding  cases,  is  the  most  pro- 
minent symptom.  It  is  more  constant 
though  not  so  violent  as  in  P.  corporis  ;  and 
the  scratches  are  more  like  those  on  a  per- 
son affected  with  scabies. 

The  diagnosis  is  readily  effected  by 
searching  for  the  louse,  which  is  shorter 
and  broader  than  P.  capitis,  has  a  fiddle- 
shaped  head,  and  resembles  a  miniature 
tortoise.  The  two  fi*ont  paii's  of  legs  are 
used  for  walking,  whilst  with  the  claspers 
on  the  hinder  he  sticks  tight  to  the  hairs. 
The  nits  are  situated  so  near  the  base  of 
the  hairs  that  it  is  best  to  shave  them  to 
ensiure  a  complete  cure.  The  pediculus 
pubis  will  affect  the  whiskers,  beard,  mous- 
tache, eyelashes,  and  chest  of  hairy  men, 
but  never  invades  the  clothes  or  even  enters 
the  head.  It  should  be  borne  in  mind  that 
this  affection,  though  usually  caught  during 
coitus,  may  be  contracted  in  other  ways. 

The  treatment  which  is  commonly 
adopted  is  to  rub  in  ung.  hydrargyri,  con- 
tinuing the  treatment  as  each  fresh  lot  of 
nits  is  hatched.  Occasionally,  however,  in 
delicate  skins  this  produces  a  violent  attack 
of  eczema,  rendered  oftentimes  all  the  more 
violent  by  the  additional  application  of  the 
ointment,  under  the  impression  that  the 
extra  irritation  is  caused  by  the  pediculi 
and  not  by  the  oiutment.  No  fear  of  siich 
a  disaster  need  be  entertained  if  equal  parts 
of  ung.  hydi-arg.  amnion,  and  lard  are  em- 
ployed, or  petroleum  prepared  as  in  the 
case  of  P.  capitis.  Much  uritation  may  be 
avoided  by  sprinkling  a  little  chloroform  on 
the  affected  parts,  and  then  washing  off  the 
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stupefied  lice,  after  which  the  ointment,  &c., 
may  be  trusted  to  prevent  the  nits  jfrom 
doing  any  further  harm. 

W.  Bruce  Clarke. 

.  PELVIC  ABSCESS. —Abscess  may 
form  in  the  pelvic  cavity  of  a  female  sub- 
ject as  the  result  of  several  disorders,  par- 
ticulars of  which  are  to  be  found  ia  works 
upon  obstetrics  and  diseases  of  women.  In- 
flammation of  the  connective  tissue  of  the 
pelvis,  generally  termed  pelvic  celluhtis  or 
parametritis,  is  probably  the  most  firequent 
cause  of  pelvic  abscess.  Pelvic  peritonitis 
or  perimetritis  is  a  less  frequent  cause  of 
the  same  complication. 

Although  specific  discharges  seldom,  if 
ever,  set  up  suppuration  aroimd  the  blad- 
der and  urethra  in  women,  they  may 
lead  to  pelvic  cellulitis  or  peritonitis,  and 
thus  indirectly  cause  abscess.  In  such 
a  case,  the  surgeon  must  lay  more  stress 
upon  a  history  of  child-bearing  or  abortion 
than  on  the  recent  or  present  existence  of 
gonorrhoea  iu  the  same  patient.  For  it  is 
questionable  whether  gonorrhoea,  in  single 
women,  is  so  frequent  a  primary  cause  of 
severe  pelvic  peritonitis  as  has  been  as- 
serted ;  but  it  is  a  certainty  that  the  same 
disease  may  set  up  pelvic  peritonitis  of 
the  worst  type  if  the  patient  be  delivered, 
or  have  an  abortion  during  its  existence. 
Thus,  in  venereal  out-patient  practice  in 
hospitals,  a  large  proportion  of  sterUe 
women  with  gonorrhoea  may  be  watched 
for  months,  but  pelvic  peritonitis  and 
pelvic  cellulitis  will  not  be  foimd  to  be 
common  among  these  cases.  Let  the 
surgeon  tm-n  to  the  gynaecological  depart- 
ment of  the  same  hospital,  and  he  wiU  not 
fail  to  observe  numerous  cases  of  pelvic 
peritonitis  and  ceUuHtis,  and  not  a  few  in 
the  suppurative  stage ;  nearly  all  the  cases 
will  be  in  married  women  who  have  had 
children  or  miscarried,  and  a  history  of 
gonorrhoeal  infection  wiU,  unfortunately, 
be  found  in  a  large  proportion.  Noegorrath's 
theory  of  the  frequent  relation  of  gonorrhoea 
to  sterOity  does  not  come  within  the  scope 
of  the  present  subject,  but  it  should  be  noted 
that  in  many  sterile  cases  there  may  have 
been  an  overlooked  early  abortion. 

Carelessness  in  the  use  of  the  sound, 
and  cutting  operations  about  the  cervix 
uteri,  may  be  the  cause  of  suppurative 
pelvic  celluhtis  or  peritonitis.  Here,  again, 
the  presence  of  gonorrhoea  would  greatly 
increase  the  dangers  of  these  minor  opera- 
tions. The  suppuration  of  a  morbid  but  non- 
inflammatory deposit  in  the  pelvic  cavity 
is  another  cause  of  abscess.    Under  this 


head  must  bo  included  two  very  different 
conditions,  pelvic  hacmatocclo  and  extra- 
uterine foetal  cysts.  The  suppuration  of  a 
portion  of  ovarian  cyst,  adherent  to  the 
pelvic  structures,  is  not  infrequent,  espe- 
cially in  the  ease  of  dermoid  cysts.  The 
abscesses  set  up  by  foetal  and  dermoid 
cysts  often  burst  into  adjacent  cavities, 
especially  the  bladder  and  rectum,  and 
seldom  point  above  the  groin. 

Symptoms  and  Diagnosis. — The  pre- 
monitory symptoms  of  suppxuration  are  the 
same  in  the  female  pelvic  structures  as 
elsewhere.  See  Abscess.  They  are  often 
masked  or  overlooked  in  this  particular 
kind  of  abscess.  Women  may  complain 
of  feeling  suddenly  hot  or  suddenly  cold 
when  simple,  non-suppturative,  inflamma- 
tion is  spreading  in  the  pelvic  connective 
tissue  or  in  the  peritoneum,  and  sudden 
rises  of  temperature  often  occur  under 
these  circumstances.  Nevertheless,  rigors 
and  rise  of  temperature  wiU.  always  give 
grave  suspicion  of  abscess,  when  occturing 
in  any  of  the  diseases  mentioned  above  as 
predisposing  to  Suppuration.  When  these 
symptoms  have  occurred,  the  diagnosis  of 
the  abscess  by  touch  is  far  from  being 
easy.  It  is  generally  surrounded  by  a  wall 
of  indurated  inflamed  structures,  so  that 
until  it  has  pointed  and  is  about  to  burst, 
none  of  the  characteristic  fluctuation  can 
be  detected.  Parametric  abscess  often 
forms  in  the  hard  irregular  inflammatory 
deposit  which  rises  out  of  the  pelvis  in  bad 
cases  of  pelvic  celluhtis.  Dr.  J.  Matthews 
Dimcan  has  shown  how  such  abscesses 
may  extend  into  the  thigh,  the  ihac  fossa, 
the  psoas  muscle,  or  even  as  high  as  the 
kidney.  This  must  be  taken  into  account 
when  abscess  is  detected  in  those  regions 
in  any  adult  female,  single  or  married;  and 
the  surgeon  must  not  mistake  persistent 
lumbar  pain,  due  to  the  pelvic  disease,  for 
evidence  of  spinal  caries.  A  tender  fluc- 
tuating swelling  presenting  in  Douglas's 
pouch  or  above  Poupart's  Hgament,  after 
general  symptoms  of  suppuration,  is,  after 
all,  the  only  trustworthy  evidence  of  pelvic 
abscess. 

The  diagnosis  of  abscess  from  the  two 
chief  inflammatory  pelvic  diseases,  in  their 
earher  stages,  can  only  be  proximately 
effected  by  a  very  careful  um-a veiling  of  the 
history  of  the  individual  case.  In  pelvic 
celluhtis  or  parametritis,  abscess  may  form 
at  any  stage,  sometimes  very  early,  whilst, 
when  once  the  disease  in  question  has  oc- 
curred, the  patient  may,  many  years  after 
its  onset,  suffer  from  a  '  residual  abscess,' 
formed  in  or  about  the  residues  of  former 
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iiiflammations.  In  pelvic  peritonitis  or 
.  rimetritis,  abscess  appeal's  to  present 
cQerally  in  Douglas's  pouch.  Fluctuation 
111  that  pouch,  in  cases  of  perimetritis, .may 
idicate  a  collection,  not  of  pus,  but  of 
rum  ('  serous  perimetritis  ').  The  sudden 
iset  of  pelvic  hsematocele  distinguishes  it 
om  pelvic  abscess,  and  the  collection  of 
;'used  blood  tends  to  become  harder  and 
painful,  whilst  the  reverse  will  occur 
here  abscess  has  formed.  Nevertheless, 
agnosis  is  often  obscured  in  cases  of  sus- 
cted  hsematocele.  The  catamenial  history 
:ust  be  taken  into  account  when  an  extra- 
orine  foetal  cyst  is  suspected ;  on  the  other 
md,  an  abscess  never  begins  with  fi-equent 
tacks  of  metrorrhagia  and  crampy  pains 
ithout  fever.  When  a  fcEtal  cyst  is  dia- 
losed,  and  rigors  set  in,  suspicion  of  its  sup- 
u'ation  becomes  very  reasonable.  When 
I  ovarian  trunom*  exists,  it  is  often  im- 
issiblo  to  diagnose  suppm'ation  around, 
om  suppuration  within,  its  pelvic  portion, 
civic  abscesses  being  fixed,  may  be  there- 
distinguished  from  distended  Fallopian 
ibes  and  incipient  ovarian  ttmiours. 
Prognosis. — The  com'se  of  abscess,  in 
ses  of  extra-uterine  gestation  and  pel- 
c  hsematocele,  is  generally  very  irregular 
id  uncertain ;  and  it  may  be  laid  down 
;  a  rule,  that  pelvic  abscess  following 
Ivic  cellulitis  or  pelvic  peritonitis  is  a 
lost  troublesome  disease,  always  tedious 
.  its  course,  and  never  imattended  by 
mger.  The  anatomical  relations  of  the 
Jbcess  prevent  early  or  safe  pointing,  and, 
the  abscess  walls  being  rigid,  especially  in 
irametric  cases,  collapse  is  impossible,  and 
^  luIous  tracks  in  the  groin  or  genito-urinary 
>  ssages  may  remain  for  years.  The  proba- 
iity  of  a  residual  abscess,  or  of  fresh  acute 
tacks  of  suppurative  inflanunation  behind 
.8  first  abscess,  is  very  strong.  Eupture 
of  the  abscess  into  the  peritoneal  cavity  is 
've  though  not  unknown.  The  abscess- 
vity  in  an  ordinary  case,  where  the  open- 
ly is  external,  may  harbom-  septic  material, 
ith  the  usual  disastrous  results.  Pelvic 
iscess  most  frequently  opens  in  the  gi'oin, 
'i  rectum,  or  the  vagina.  This  subject 
ill  be  considered  in  connection  with  treat- 
ont.  It  freqiiently  happens  that,  in  the 
'iu:se  of  a  pelvic  abscess,  there  is  a  more 
■  less  temporary  arrest  of  the  formation  of 
is,  whilst  that  already  formed  may  par- 
tly dry  up.  It  is  clear  that  chronic 
-  uscess  in  this  condition  is  a  constant 
source  of  danger,  when  situated  amongst 
the  pelvic  viscera,  though  far  less  serious 
many  other  situations  on  the  trunk  or 
extremities.    It  may  give  rise  to  all  the  re- 


sults which  follow  non-suppurative  forms  of 
pelvic  inflammation.  The  inflammatory  pro- 
cess may  suddenly  extend,  fresh  abscesses 
forming,  or,  still  more  frequently,  fresh  ad- 
hesions of  viscera.  We  say  firesh,  since  it 
is  rare  that  any  severe  form  of  inflam- 
matory disease  of  the  pelvic  peritoneum  or 
cellular  tissue  is  unattended,  from  the  first, 
by  such  adhesions. 

Abscess,  from  suppuration  in  or  around 
an  extra-uterine  foetal  cyst,  places  the 
patient  in  gi-eat  danger  from  the  risk  of 
escape  of  pus  into  the  peritoneimi.  It  may 
burst  into  the  vagina,  and  thus  allow  of  the 
'  birth '  of  the  relics  of  the  foetus  sometimes 
entire,  more  frequently  piecemeal.  The  sup- 
pm'ation  of  the  pelvic  portion  of  an  ovarian 
cyst  is  a  subject  that  does  not  come  entirely 
within  the  scope  of  this  article.  The  suppu- 
rating cyst  may  ruptm-e  into  the  vagina  or 
peritoneum,  and  always  complicates  the 
case  most  seriously. 

Treatment. — Pelvic  abscess  is  a  disease 
which  it  is  difficult  to  treat  satisfactorily. 
The  difficulty  in  ascertaining  where  the 
abscess  will  point,  and  the  still  greater 
difficulties  due  to  the  usual  rigidity  of 
the  abscess-walls,  are  the  chief  som'ces 
of  trouble  in  treatment.  The  commonest 
form  of  pelvic  abscess  is  seen  in  cases  of 
pelvic  cellulitis  after  childbirth,  and  it  gene- 
rally bursts  in  the  groin.  When  the  com- 
plexity of  the  anatomical  structures  between 
the  integument  along  Poupai't's  Hgament 
and  the  pelvic  connective  tissue  is  re- 
membered, it  is  not  surprising  that  the 
pointing  process  is  often  tedious.  The 
widespread  indm-ation,  which  can  be  felt 
over  the  region  of  the  abscess,  explains  how 
impossible  it  must  be  for  the  abscess-waU 
to  collapse  with  readiness.  When  symptoms 
occur  indicating  pelvic  suppm'ation  after 
childbirth,  the  surgeon  must  look  out  for 
any  softening  in  the  hard  mass,  which  can 
generally  be  felt  in  one  groin ;  but  must  not 
forget  that  the  abscess  may  burst  through 
the  integuments  over  the  iliac  fossa,  above 
the  ilium,  in  the  thigh,  or  near  the  anus. 
It  has  been  known  to  find  its  way  through 
the  obturator  or  through  the  great  sciatic 
foramen.  Lastly,  these  '  parametric '  ab- 
scesses may  bm'st  into  the  rectum  or  vagina. 
On  the  other  hand,  in  pelvic  peritonitis, 
from  any  cause  whatever,  abscesses  tend  to 
burst  into  the  rectum  or  vagina :  rarely 
into  the  general  peritoneal  cavity  or  the 
bladder. 

Guided  by  these  considerations,  the 
siu'geon  must  be  watchful  in  cases  of 
pelvic  cellulitis,  and  test  by  gentle  digital 
examination  the  relative  softness  of  the 
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exudation  in  the  direction  of  tlie  groin  and 
in  the  pelvic  cavity.  Bimanual  palpation 
is  sufficient  for  the  pvirpose,  and  the  uterine 
sound  should  be  eschewed.  When  the 
abscess  points  in  the  groin  it  may  be 
opened  by  a  free  incision,  and  the  pus 
allowed  to  flow  out.  It  is  not  advisable 
to  press  on  the  abscess  from  the  vagina  or 
from  the  abdominal  waUs,  as  there  is  an 
especial  risk  of  admitting  a  quantity  of  air 
into  the  rigid-waUed  collection  of  pus. 
A  drainage-tube  is  an  absolute  necessity, 
and  the  cavity  should  be  fi-equently  washed 
out  with  antiseptic  solutions.  Iodoform 
gauze  pads  make  a  good  dressing.  The 
process  of  closing  is  often  much  pro- 
tracted. 

When  the  abscess  points  into  the  rectum 
or  vagina,  the  surgeon  must  not  be  eager 
to  employ  the  aspirator.  It  is  a  dangerous 
instrument,  though  it  stiU  has  the  reputation 
of  being  safe  for  this  pm-pose.  Free  incision  > 
and  thorough  drainage  wOl  be  needed.  It 
is  impossible  to  employ  full  antiseptic  pre- 
cautions imder  these  circumstances.  Care 
must  be  taken  that  the  tube  be  carefuUy 
fixed,  and  antiseptic  solutions  must  be  in- 
jected gently,  lest  some  weak  part  of  the 
abscess-wall  be  damaged ;  for  abscesses  in 
the  direction  of  the  rectmn  and  vagina  are 
often  not  so  thick -waUed  as  those  pointing 
towards  the  groin.  An  iodoform  bougie 
may  advantageously  be  retained  in  the 
vagina  dm-ing  treatment,  if  the  abscess 
have  opened  into  that  passage. 

In  cases  of  pelvic  peritonitis  the  same 
treatment  is  needed ;  the  abscess  nearly 
always  bursts  into  the  rectum  or  vagina. 
When  pelvic  peritonitis  occurs  from  no 
evident  cause,  such  as  chUdbirth,  abortion 
— criminal  or  otherwise — or  unsuccessful 
operations  about  the  pelvic  region,  the 
surgeon  must  be  prepared  for  surprises. 
On  bursting  of  an  abscess,  foetal  bones  or 
masses  of  amorphous  osseous  tissue,  hair, 
or  sebaceous  material,  may  escape  with  the 
pus.  Independently  of  the  general  treat- 
ment of  extra-uterine  foetation  and  dermoid 
ovarian  cysts,  the  sm-geon's  duty  in  such 
a  case  is  to  enlarge  the  opening  very  care- 
fully and  to  extract  the  solid  structures, 
which,  after  exposm'e  of  this  kind,  are 
more  likely  to  set  up  complications  than 
before.  Antiseptic  injections  wiU  then  be 
very  much  needed.  See  Extra-Uterine 
FcETATioN ;  Ovariotomy. 

In  conclusion,  the  surgeon,  in  treating 
any  case  of  pelvic  abscess,  must  never  fail 
to  remember  that  it  represents  other  mor- 
bid conditions,  which  he  must  seriously  take 
into  account.  Alban  Doran. 


PELVIC  CELLULITIS.-Thi8  disease 
is  termed  '  parametritis '  by  several  con- 
temporary  writers  of  high  authority,  chiefly 
from  their  objection  to  the  word  '  cellu- 
litis '  as  unclassical.  As  the  same  writers, 
however,  are  those  who  rightly  insist  on 
the  complete  difference  between  this  disease 
and  '  perimetritis  ' — as  they  invariably  term 
'  pelvic  peritonitis ' — it  appears  hardly  advis- 
able to  employ  terms  so  similar  in  sound, 
and  therefore  so  liable  to  be  confoimded. 

Pelvic  cellulitis  signifies  inflammation 
of  the  cellular  tissue  of  the  female  pehis. 
Its  pathology  is  that  of  celluhtis  elsewhere, 
subject  to  local  anatomical  peculiarities. 
Hence,  the  sm-geon  must  remember  the  re- 
lation of  the  fasciae  and  peritonemn,  and  of 
the  pelvic  organs  to  the  true  cellular  tissue 
of  the  pelvis.  He  should  also  bear  in  miad 
the  anatomy  of  the  lymphatic  glands  in  the 
pelvis.  The  writer  has  repeatedly  detected 
distinct  enlargement  of  one  of  the  obturator 
glands  in  the  early  stage  of  pelvic  cellulitis.  I 
The  enlarged  gland  may  be  felt  by  passing  | 
the  finger  up  the  lateral  aspect  of  the  ; 
vagina,  then  sHpping  it  forwards  along  the  • 
tendinous  origin  of  the  levator  ani  muscle.  | 
When  the  anterior  part  of  the  attachment  . 
of  that  muscle  is  reached,  the  enlarged  ; 
gland  win  be  distinctly  felt.  A  day  or  two  i 
later,  should  the  disease  have  made  pro-  [ 
gross,  the  gland  will  be  embedded  in  in-  j 
flammatory  deposit,  and  its  outline  can  no  i 
longer  be  defined.  ! 

Pelvic  cellulitis  is  essentially  a  disease  ! 
incidental  to  parturition.  It  is  far  less  i 
frequent  in  pregnancy,  but  is  not  rare  ' 
under  circumstances  independent  of  the  ' 
impregnated  state.  It  generally  arises  in 
the  cellular  tissue  around  the  cervix  uteri. 
Pathologists  often  explain  this  fact  by 
noting  the  abundance  of  this  tissue  in  that 
region.  The  true  reason  is  the  fr-equency 
with  which  the  cer%dx  is  exposed  to  injury 
involving  its  deep  tissues,  for  such  injury 
is  probably  the  direct  exciting  cause  of  in- 
flammation in  the  surrounding  structure. 
Hence,  damage  to  the  cervix  dming  par- 
turition, the  passage  of  a  sound,  or  operative 
measures  in  its  neighbourhood  may  aU  be 
causes  of  pelvic  cellulitis.  Septic  material, 
entering  a  wound  in  the  cervix,  evidently 
produces  similar  effects  to  septic  wounds 
in  the  neck  or  finger.  The  cervix  is  sur- 
roimded  by  a  dense  network  of  lymphatic 
vessels,  as  well  as  by  cellular  tissue.  This 
explains  the  wide  difliasion  of  the  inflam- 
matory process  in  the  course  of  this  disease. 
Celluhtis,  beginning  around  the  cervix,  may 
certainly  run  its  com-se  without  evidence  of 
any  compHcation  involving  the  peritoneum. 
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When,  however,  it  is  set  up  in  the  very 
scanty  celliUar  tissue  between  the  body  of 
tlie  uterus  and  its  peritoneal  investment,  it 
1-  hard  to  understand  how  the  peritoneum 
m  remain  unaffected.    Thus,  it  is  fre- 
.ently  complicated  with  pelvic  peritonitis, 
though  that  disease  is  probably  caused, 
-  a  rule,  by  passage  of  septic  material 
rough  the  Fallopian  tube  into  the  peri- 
neal cavity.    For  the  relation  of  gonor- 
loea  to  pelvic  inflammations,  see  Pelvic 

..BSCESS. 

Symptoms.  —  Pelvic  cellulitis  almost 
^variably  begins  with  those  general  symp- 
oms  observed  in  all  other  forms  of  cellu- 
itis.    Some  women  pay  little  heed  to  the 
arly  rigors  and  feverishness,  which  they 
ittribute  to  sitting  in  a  draught,  or  to  a 
Id.    It  is  certain   that  young  subjects 
ay  continue  to  indulge  in  social  pleasures 
jivolving  active  exercise,  and  that  many 
ilder  women  will  work  hard  for  their 
families,  until  the  disease  has  made  great 
irogress  and  produced  prominent  objective 
symptoms.     The  medical  attendant  wlU 
hen  be  able  to  eUcit  little  more  history 
ban  that  the  patient  has  been  lecently 
■onfined,  or  has  undergone  some  'minor' 
-rafficological  operation,  and  that  she  has 
t  felt  quite  well  for  a  day  or  two.   As  a 
Lile,  however,  there  is  much  feverishness, 
md  distinct  rigors  occur,  with  sharp  pain 
1  the  pelvis.  The  pulse  is  rapid  and  softer 
;an  in  pelvic  peritonitis,  and  whilst  the 
bdomen  is  less  frequently  tender  than  in 
.hat  disease,  vaginal  examination  gives  far 
acre  pain.  A  hard  immovable  mass  rapidly 
rms  either  on  one  side  of  the  cervix,  in 
ont  of  it,  or  all  round  that  part  of  the 
eras.    In  aU  cases,  it  tends  to  spread 
teraUy    and  upwards.     This  sweUnig, 
ough  not  so  circumscribed  as  a  tumour, 
as  boundaries  which  may  be  readily  de- 
Si  ned  on  bimanual  palpation.  In  this  respect 
•  differs'  from  pelvic  peritonitis,  where  a 
stinct  resistant  surface  is  generally  de- 
cted  behind  the  cervix,  yet  no  circum- 
ribed  sweUing  can  be  made  out.    For  the 
ignosis   from  htematocele  see  Pelvic 

■  KMATOCELE. 

The  hard  mass  of  cellular  tissue  in- 
trated  with  inflaromatory  products  may 
oject  above  the  brim  of  the  pelvis,  so  as 
'  be  plainly  detected  on  pressiu'e  over  the 
iac  fos8£e,  without  introduction  of  the 
tad  into  the  vagina.  This  condition  can 
ver  occur  in  pelvic  peritonitis.  At  this 
age,  suppuration  or  sloughing  may  occur, 
iie  uterus  is  firmly  fixed  in  the  pelvis, 
ten  from  a  very  early  stage.  The  disease 
ads  to  become  chronic,  especially  if  the 


I  patient  rise  too  soon  after  the  more  acute 
symptoms  have  subsided.  In  this  case, 
indurated  areas  of  celliilar  tissue  remain, 
and  render  the  patient  subject  to  fresh 
attacks  of  inflammation. 

Prognosis. — Pelvic  cellulitis  is  seldom 
fatal.  In  the  severe  and  sudden  attacks 
which  follow  childbirth,  the  patient  feeling 
very  iU  and  anxious,  will,  as  a  rule,  rest 
and  obey  advice.  Hence,  under  such  cir- 
cumstances, complete  recovery  may  occur 
in  a  few  weeks,  the  indm-ated  mass  dis- 
appearing entirely.  In  sickly  or  careless 
subjects,  abscess  is  very  hable  to  form.  The 
chronic  forms  are  insidious,  and  often  cause 
complications. 

Treatment. — When  the  surgeon  detects 
the  indm-ated  masses  of  infiltrated  cellular 
tissue,  he  must  carefully  seek  for  evidence 
of  suppuration.  For  the  line  of  treatment 
to  be  followed  if  abscess  form,  the  reader  is 
referred  to  Pelvic  Abscess.  As  long  as 
there  is  no  e-\ddence  of  suppuration  the 
patient  must  be  left  alone.  Perfect  rest  in 
bed  is  absolutely  necessary,  and  often 
proves  in  itself  a  complete  remedy.  Poul- 
tices over  the  iliac  fossae  and  hypogastrium 
give  great  comfort.  The  rectum  should 
be  cleared  of  scybala  by  an  enema,  and  an 
occasional  saline  purgative  may  be  given, 
provided  that  evidence  of  peritoneal  com- 
plications be  absent.  Above  all,  the  patient 
must  be  kept  in  the  recumbent  posture 
for  a  week  or  two  after  the  symptoms  have 
disappeared.  Alban  Doean. 

PELVIC  HEMATOCELE.— If  blood 
escape  from  a  pelvic  organ  it  wiU  flow  in 
the  direction  of  least  resistance,  and  in  this 
respect  vdll  imitate  inflammatory  exudations 
in  the  same  region.  As  the  inflammatory 
process  is,  however,  very  different  from 
haemorrhage,  it  is  evident  that  the  escape 
of  blood  into  the  cellular  tissue  of  the  pelvis 
cannot  be  precisely  compared  to  inflam- 
mation of  that  tissue,  which  can  offer  great 
mechanical  resistance  to  the  blood ;  whereas 
its  very  substance  is  rapidly  softened  and 
otherwise  altered  by  inflammation,  so  that 
it  can  no  longer  resist  distension  by  exu- 
dations. Hence,  haematoceles  in  the  pelvic 
cellular  tissue  are  rare,  and  cannot  form 
large  masses  of  semi-solid  consistence ;  and 
many  such  masses,  which  once  would  have 
been  considered  as  collections  of  coagula 
distending  the  cellular  tissue,  are  really 
intra-peritoneal  haematoceles. 

In  the  pelvic  peritoneum,  as  in  the 
cellular  tissue,  haemorrhage  and  inflam- 
mation must  differ  greatly.  The  former 
may  be  sudden,  and  then  can  go  on  freely, 
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with  little  meoliaiiical  check  and  imminent 
danger  to  the  patient's  life.  When  less 
violent  or  rapid,  the  blood  will  undergo  the 
changes  which  always  occur  when  that 
fluid  escapes  from  its  natraal  channels.  The 
irritation  of  the  fluid  and  its  coagula,  or, 
more  likely,  some  morbid  process  existing 
previous  to  the  hsemorrhage,  and  possibly 
its  cause,  sets  up  local  peritonitis,  and  ad- 
hesions may  form,  cutting  off  the  collection 
of  blood  from  the  rest  of  the  peritoneal 
cavity.  Lastly,  the  collection  of  blood  may 
gi-adually  disappear  after  undergoing  well- 
known  changes,  or,  under  unfavourable 
conditions,  it  may  become  decomposed  or 
excite  suppuration  in  neighbouring  parts. 
The  surgeon  should  never  overlook  the  fact 
that  one  of  these  imfavourable  conditions 
may  be  imcaUed-for  surgical  interference, 
or  careless  after-treatment  when  such  inter- 
ference may  have  been  necessary. 

Causes. — Any  disease  or  accident,  likely 
to  cause  hsemorrhage  into  the  pelvis,  may 
give  rise  to  pelvic  hasmatocele.  During  the 
process  of  ligature  of  the  pedicle  of  a  large 
ovarian  cyst,  a  varix  frequently  forms  on 
the  proximal  side,  in  the  abundant  cellular 
tissue  found  below  the  hmits  of  the  peri- 
toneum in  these  cases,  and  it  is  highly 
probable  that  a  true  haematocele  may  form 
under  these  very  circumstances.  The  writer 
has  seen  over  a  hundred  cases  where  the 
proximal  portion  of  the  pedicle  was  found 
to  be  greatly  distended  with  blood.  No  evil 
effects  followed ;  hence  it  was  impossible 
to  prove,  though  reasonable  to  suspect,  that 
in  some  of  these  cases  the  swelling  was 
hsematocele,  and  not  simply  varix.  Extra- 
uterine fcetation  is  the  cause  of  the  most 
serious  form  of  pelvic  heemorrhage,  and, 
when  the  bleeding  is  slow,  a  true  pelvic 
haematocele  may  form. 

The  most  frequent  cause  of  pelvic  haema- 
tocele is  the  rupture  of  some  vessel,  during 
the  congestion  of  the  pelvic  viscera  asso- 
ciated with  the  process  of  menstruation. 
Hence,  the  sturgeon  should  never  neglect 
to  make  most  careful  inqmries  into  the 
menstrual  history  of  any  case  of  sohd  or 
fluid  deposit  in  the  pelvis  of  a  patient ;  and 
when  a  patient  with  such  a  deposit  com- 
plains, before  leading  questions  have  been 
put  to  her,  of  an  attack  of  severe  pain  diu'ing 
a  menstrual  period,  the  evidence  in  favour 
of  haematocele  is  very  strong.  The  source 
of  _  the  haemorrhage  is  a  much-disputed 
point,  but  it  may  arise  from  ruptm-e  of 
a  vessel  in  the  broad  Ugament,  in  the  ovary 
itself,  or  under  the  mucous  membrane  of 
the  Fallopian  tube,  or  the  tube  may  burst 
and  bleed;  lastly,  most  authorities  main- 


tain that  the  haemorrhage  may  arise  in  the 
uterus  and  flow  into  the  pelvic  peritoneal 
cavity  through  the  tubes. 

Symptoms. — There  is  no  disease  that 
is  occasionally  so  clear,  and  generally  so 
obscure,  as  pelvic  haematocele.  A  sudden 
attack  of  pain  in  the  hypogastrium  during 
a  monthly  period,  followed  by  a  swelling  at 
the  seat  of  pain,  are  the  most  characteristic 
symptoms.  If  the  pain  be  preceded  by  a 
cessation  of  the  menstrual  flow,  and  suc- 
ceeded by  its  reappearance  for  a  day  or  two, 
the  evidence  of  haematocele  is  still  stronger. 
Distinct  anaemia,  with  absence  of  fever  for 
several  hours  or  more  after  the  onset  of 
the  attack,  is  also  highly  characteristic.  The 
swelling,  under  favourable  circumstances, 
will  often  become  rapidly  smaller,  so  as  to 
leave  httle  or  no  trace  of  its  existence  ia 
a  few  weeks,  and  this  without  any  history 
of  escape  of  pus  from  the  vagina,  bladder, 
or  rectum,  or  any  symptoms  of  rupture  of 
a  cyst  into  the  peritoneum.  The  surgeon 
must  bear  in  mind  this  frequent  course  of 
a  hajmatocele,  for  he  is  often  called  in  some 
time  after  the  acute  symptoms  have  sub- 
sided. On  the  other  hand,  inflammatory 
changes  may  occur  aroimd  the  effused  blood, 
and  greatly  obscure  diagnosis.  In  the  earHer 
stages,  vaginal  examination  will  often  lead 
to  the  detection  of  a  fluctuating  swelling  in 
Douglas's  pouch  or  elsewhere  in  the  pelvis; 
whilst,  later,  the  swelling  becomes  &nn  and 
sohd.  This  is  often  pointed  out  as  the  chief 
diagnostic  sign,  pelvic  inflammatory  exuda- 
tions being  hardest  when  most  recent.  But 
pelvic  examination  is  not  always  easy  at  the 
onset  of  an  attack  of  haematocele,  nor  does 
the  surgeon  generally  see  the  case  at  that 
stage.  As  a  rule,  several  of  the  symptoms 
above  described  will  exist,  but  wUl  be  more 
or  less  masked,  either  by  secondary  com- 
plications or  by  a  disease  of  which  the 
haematocele  is  an  effect. 

Diagnosis. — The  symptoms  of  pelvic 
abscess  and  pelvic  celluhtis  wiU  be  found 
in  the  articles  on  those  diseases.  Their 
onset  is  less  sudden  than  the  symptoms  of 
haematocele ;  the  phenomena  of  inflamma- 
tion or  suppuration  exist  from  the  first,  and 
there  is  no  necessary,  though  very  often  an 
accidental,  connection  veith  a  menstrual 
period.  The  catamenial  history  is  very  im- 
portant in  diagnosis  between  simple  haema- 
tocele and  rupture  of  an  extra-uterine 
foetal  sac.  See  Extra-Uterine  Fcetation. 
Eetroversion  of  the  pregnant  utenis 
may  produce  sudden  pain  with  shock,  but 
bimanual  palpation  will  show  the  true 
nature  of  this  condition.  When  the  efiftisiou 
is  chronic,  it  may  be  mistaken  for  old  in- 
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t  immatory  deposit,  or  even  malignant 
ililtration,  especially  when  the  cervix 
r  ri  is  lacerated  and  everted,  and  a  sanious 
barge  flows  from  the  uterine  cavity. 
0  physical  characters  of  the  swelling 
id  the  importance  of  the  menstrual  his- 
1  y  have  already  been  noted. 

Prognosis. — When  the  early  symptoms 
:<>  very  marked,  the   disease  may  be 
ipidly  fatal,  since  the  haemorrhage  is  then 
uisiderable ;  and  when  they  abate,  it  must 
remembered  that  they  may  recur  at  the 
[  period.    A  large  proportion  of  typical 
s  recover,  especially  when  rest  has  been 
iced.    The  collection  of  blood  may 
ergo  suppm-ation  or  decomposition,  pro 
ing  characteristic  symptoms. 
Treatment. — It  is  certainly  good  surgery 
'  leave  most  cases  of  pelvic  hsematocele 
me,  but  there  always  remain  some  in 
ch-active  treatment  is  necessary.  When 
siu-geon  is  summoned  dii-ectly  the  acute 
mptoms  appear,  the  abdominal  pain  will 
(luce  him  to  explore  the  abdomen,  and 
e  sweHing  wiU  be  detected ;  and  it  need 
ii  cUy  be  added  that  he  must  explore  the 
i  dc  ca^dty  by  bunanual  palpation.  The 
■tection  of  a  fluctuating  sweUing,  almost 
variably  in  Douglas's  pouch,  certainly 
oidd  not  induce  him  to  pimcture  it.  Per- 
*  rest  for  several  days  must  be  enforced, 
es  win  in  many  cases  prove  beneficial, 
ergot  should  be  administered  in  small 
s  at  intei-vals  of  six  or  eight  hours.  A 
preparation  of  that  drug  for  this  pur- 
consists  of  half  a  drachm  of  the 
imoniated  tinctm-e,  with  twenty  minims 
l  ectified  spirit,  to  be  taken  in  a  wine- 
fiil  of  water.    It  is  less  likely  to  de- 
pose than  the   liquid  extract  freely 
Ived  in  water,  and  thus  keeps  its 
■  iigth  for  days.    If  the  symptoms  of  in- 
■nal  haemorrhage  be  very  marked,  the 
on  may,  after  full  deliberation,  be 
.ed  to  take  upon  himself  the  gi-ave 
l>onsibihty  of  abdominal  section,  with  a 
V/  of  securing  the  bleeding  vessels.  Such 
oiu-se  is  certainly  justifiable  if  he  have 
uo  experience  in  abdominal  surgery ;  but 
nnst  not  be  forgotten  that  to  handle  the 
no  appendages,  when  they  are  not  en- 
I,  especially  when  they  are  embedded 
■  ?ula,  IS  a  far  more  difficult  task  than 
"ove  an  ovarian  cyst.   If  the  hamor- 
be  found  to  proceed  from  the  ovary, 
"•gan  must  be  amputated,  and  when 
lood  IS  seen  flowing  from  a  rent  in 
f  the  ovarian  veins,  that  vein  must 
urea ;  but,  as  a  rule,  the  haemorrhago 
"est  be  checked  by  removal  of  the 
appendages  on  the  affected  side.  No 


operation  of  this  kind  should  be  attempted 
imtil  there  is  strong  evidence  that  the 
som'ce  of  the  haemorrhage  is  not  in  the 
uterine  cavity.    See  Oophorectomy. 

_When  the  case  is  more  chronic,  the 
patient  must  be  careful  to  refrain  from  ex- 
ertion duriag  each  period,  when  the  bleed- 
ing  raay  recommence.  Should  the  swelling 
renaaia  undiminished  in  size,  it  must  not 
be  interfered  with  without  due  deliberation. 
Indeed,  it  is  best  to  leave  it  alone  alto- 
gether, unless  symptoms  of  su23puration  or 
decomposition  of  the  clot  make  their  ap- 
pearance. Abscess  may  form  near  a  haema- 
tocele  and  acquire  communications  with  it, 
ydtimately  bursting  on  a  free  surface,  either 
in  the  rectum  or  in  some  part  of  the  genito- 
urinary tract.  When  any  such  complication 
is  suspected,  the  sweHuig  may  be  opened  in 
its  most  dependent  portion.    The  aspfrator 
is  imadvisable ;  a  large  trocar  is  best  for  the 
purpose,  and  it  is  not  safe  to  break  down 
the  clot  with  the  finger,  as  thus  adhesions 
may  be  torn,  endangeriag  the  peritoneum 
and  neighbouring  organs.    Should  the  ab- 
scess have  burst,  the  apertm-e  in  the  mucous 
membrane  of  the  vagina  or  rectum  must  be 
cautiously  enlarged,  if  the  mixture  of  pus 
and  coagula  cannot  escape  freely.  The 
vagina  should  be  frequently  washed  out  with 
antiseptic  lotions,  throvra  up  vsdth  gentle- 
ness and  caution.  Alban  Doran. 


r..  II. 


PELVIS,  Iiyuxies  of  the.— These  are 
contusions  and  fractm-es.  Contusions  of  the 
pelvis  ai-e  not  different  in  effect  from  similar 
injuries  in  other  parts  of  the  body ;  there- 
fore no  special  description  of  their  symp- 
toms or  treatment  is  requisite.  They  some- 
times cause  considerable  extravasation  of 
blood.  If  this  be  subcutaneous  it  cannot 
be  mistaken,  and  in  most  cases  is  speedily 
absorbed;  but  if  absorption  be  tedious,  as- 
piration and  compression  may  be  employed. 
If  the  extravasation  be  beneath  the  gluteal 
fascia  it  may  be  mistaken  for  an  abscess, 
but  the  temperatm-e  chart  of  the  pa- 
tient vsdU  show  whether  acute  suppm-ation 
is  occurrmg  or  not.  In  doubtftil  cases,  as- 
piration may  be  used  to  decide  the  nature 
of  the  case. 

With  respect  to  fractures,  the  pelvis  may 
be  regarded  as  a  girdle  of  bone ;  for  the 
articulations  at  the  sacro-iliao  synchon- 
droses and  the  symphysis  pubis  are  so  close 
and  rigid,  that  separation  of  these  parts 
may  be  practically  regarded  and  treated  as 
fracture,  although  it  is  technically  a  dislo- 
cation. Each  of  the  component  bones  of 
the  pelvis  may  be  fractured  independently 
of  the  others. 
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Fractuees  of  the  Os  Innominatum. — 
The  anterior  and  superior  part  of  the  ala  of 
tho  ilium  may  be  fractui-ed  by  falls  against 
some  hard  smface,  or  by  severe  blows,  or 
by  the  patient  being  run  over.  If  uncom- 
plicated, it  is  not  of  much  importance.  The 
patient  will  experience  pain  on  movement, 
especially  in  changing  from  the  recmnbent 
to  the  sitting,  or  from  the  sitting  to  the 
erect  position,  or  in  violent  expiration,  such 
as  coughing,  sneezing,  &c.  The  local  pain 
and  the  mobihty  of  the  fragment  will  indi- 
cate the  nature  of  the  injm-y.  Best  in  the 
recumbent  posture,  and  the  application  of 
a  well-adjusted  pelvic  belt,  with  the  inter- 
position of  cotton- wool  for  the  protection  of 
the  sldn  over  bony  prominences,  will  suffice 
for  treatment. 

In  young  persons,  the  epiphysis  of  the 
crista  £ii  is  sometimes  partially  detached  by 
violent  muscular  efforts.  The  history  of  the 
case,  the  local  pain,  and  the  exclusion  of  aU 
other  possible  causes,  must  serve  as  indica- 
tions for  the  diagnosis  of  this  rare  accident. 
The  treatment  will  be  the  same  as  for  frac- 
tiire  of  the  ala  of  the  ilium.  The  anterior 
superior  and  inferior  spinous  processes  of 
the  iHum  are  occasionally  detached  by 
violent  action  of  the  sartorius  and  rectus 
femoris  muscles.  The  treatment  will  be 
rest  in  the  recumbent  posture.  Probably 
some  local  but  unimportant  deformity  wiU 
result. 

Fractures  of  the  Acetabulum  are 
attended  with  more  serious  consequences. 
Sometimes,  a  fall  on  the  feet  from  a  height 
win  result  in  fracture  of  the  upper  margin 
of  the  acetabulum  and  dislocation  of  the 
femur  on  to  the  back  of  the  ilium.  The  _re- 
cmTence  of  the  dislocation  after  reduction 
will  indicate  the  nature  of  the  injury,  which 
must  be  treated,  after  reduction  of  the  dis- 
location, by  the  application  of  a  long  spliat 
and  extension  by  a  weight  and  pulley,  as  in 
fi-acture  of  the  thigh.  Permanent  shorten- 
ing of  the  limb  will  probably  result. 

°  Sometimes,  the  floor  of  the  acetabulum 
is  detached  from  the  rest  of  the  bone  and 
driven  into  the  pelvic  basin.  The  head  of 
the  femur  may  be  impacted  in  the  opening. 
This  injm-y  may  result  from  falls  on  the 
great  trochanter  or  on  the  feet.  If  in  such 
an  accident  the  head  of  the  femur  be  im- 
pacted, the  shortening  of  the  Umb  and 
the  immobility  when  the  patient  has  been 
anaesthetised  might  suggest,  in  the  absence 
of  any  other  cause,  the  nature  of  the  m- 
jury.  But  if  there  be  no  impaction,  a  cer- 
tain diagnosis  would  appear  to  be  impos- 
sible. These  cases  are,  however,  very  rare, 
and  the  general  symptoms  would  indicate 


the  necessity  of  rest  and,  probably,  of  ex- 
tension by  weight  and  pulley. 

The  OS  innominatimi  may  be  fractured 
into  its  three  component  parts.  This  may 
be  caused  by  a  fall  on  the  great  trochanter, 
or  possibly  on  the  head.  The  writer  has 
seen  two  instances  of  this  fracture  which 
appeared  to  have  been  caused  by  falls  on 
the  head.  Since  the  base  of  the  skuU  caa 
certainly  be  fractured  in  consequence  of  a 
fall  from  some  height  upon  the  feet,  it  is 
not  improbable  that  the  innominate  bone 
may  be  fractured  by  being  forced  against 
the  femur,  as  well  as  by  the  femur  being 
forced  against  it.  To  adopt  Koenig's  apt 
illustration,  the  head  of  a  hammer  can  be 
driven  on  to  the  handle,  or  the  same  result 
may  be  obtained  by  striking  the  reverse  end 
of  the  handle,  vertically,  against  some  resist- 
ing surface.  This  fracture  of  the  innomi- 
nate bone  is  usually  comphcated  by  other 
fatal  injuries.  If  not,  union  may  result,  as 
museum  specimens  prove,  which  have  sub- 
sequently been  obtaiaed  from  subjects  who 
had  previously  sustained  this  injury.  Per- 
manent  lameness  would  be  inevitable.  The 
diagnosis  of  the  injmry  would  be  very  diffi- 
cult. Mobility  of  the  fr-agments  would  ren- 
der it  certain,  but  the  fragments  are  usually 
interlocked.  The  general  symptoms  would 
indicate  rest  and,  probably,  extension  of  the 
corresponding  lower  extremity,  as  the  most 
suitable  treatment.  " 

The  Sacrum  may  be  fr-actured  by  blowsj 
kicks,  or  falls  fr-om  a  height  in  a  sitting 
posture.    Such  a  lesion  involves  risk  of 
inflammation  of  the  membranes  of  the 
spinal  cord,  or  of  injury  to  the  sacm 
nerves  and  paralysis  of  the  parts  supphed 
by  them.    The  treatment  would  consist  in 
rest  in  the  horizontal  position,  with  cap 
fill  adjustment  of  pillows  so  as  to  prevr* 
any  pressm-e  on  the  part.   It  occurs  vi 
rarely.    The  writer  has  seen  one  iastan^ 
of  it.    A  sailor  had  fallen  fr-om  a  mi 
on  deck,  in  a  sitting  posture,  and,  un^ 
fortimately  for  him,  on  a  cocoa-nut. 
sacrum  was  extensively  comminuted.  Thi 
accident  happened  at  sea.    Several  months] 
later  he  was  admitted  into  the  Londo: 
Hospital  imder  Mr.  Curling.  He  had  seven 
fistulas  over  the  sacrum  and  in  the  perineal 
leading  to  necrosed  bone,  and,  as  faeces  es 
caped  by  many  of  these,  the  rectum  na( 
certainly  been  impUcated  in  the  injm-y.  Tnc 
condition  of  the  patient  prevented  any  at-j 
tempt  at  operative  interference,  and  he  wa^ 
discharged  as  incinrable.  .  . 

The  Coccyx  may  be  fractured  by  smuiai 
causes  or  in  parturition.  The  patient  wil 
experience  pain  in  movement  and  dunUc 
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:offEcation.    The  introduction  of  a  finger 
tito  the  rectum  will  detect  any  malposition 
f  the  fragment.    "When  this  has  been  re- 
•eed,  the  patient  must  be  kept  at  rest 
itil  union  has  taken  place. 

The  Pelvis,  regai-ded  as  a  bony  girdle, 
■xj  be  fractured  in  consequence  of  severe 


will  consist  in  rest,  with  support  from  suit- 
ably adjusted  pillows. 

Jeeemiah  McCarthy. 


lupression,  as  by  the  passage  across  it  of 
wheel  of  a  heavily-laden  vehicle,  or  in 
:iie  railway  or  similar  accident.  Solution 
I  continuity  usually  occurs  at  both  sacro- 
iac  synchondroses,  the  symphysis  pubis, 
iid  the  horizontal  rami  of  both  pubic  bones, 
mediately  iatemal  to  the  ilio-pectiaeal 
inences.    The  ascending  rami   of  the 
Ilia  are  also  often  broken.  In  some  cases 
■  force   acts   diagonally,  so  that  only 
18  synchondrosis  is  torn  open,  and  the 
jrizontal  ramus  of  the  opposite  pubic 
me  fi-actured  at  the  usual  place.  More 
irely,  the  injury  may  be  limited  to  the 
idles  and  crests  of  both  pubic  bones.  This 
ay  possibly  result  from  spasmodic  con- 
action  of  the  abdomiaal  muscles,  as  well 
;  from  direct  violence.    The  history  of 
le  case,  the  iaabihty  of  the  patient  to 
alk,  and  pain  on  attempting  to  move  the 
wer  extremities  will  indicate  the  natm-e 
■  the  injury.    Shght  pressure  on  both  alsb 
'he  pelvis  may  detect  mobility,  or  cause 
at  pain  to  the  patient.    Absence  of  both 
ese  signs,  and  especially  of  the  latter, 
ight  encourage  the  surgeon  to  hope  that 
was  a  case  of  contusion  rather  than  frac- 
l  e.  Minute  investigation  as  to  the  extent 
the  injury  is  not  advisable.    The  injury, 
uncomphcated,  and  if  not  immediately 
cal  from  shock,  would  not  be  of  much 
eater  importance  than  other  severe  frac- 
res.   But  it  is  ahnost  always  comphcated 
serious  visceral  lesions. 
Attention  should  at  once  be  directed  to 
condition  of  the  bladder  and  urethra, 
ill-sized  silver  catheter  should  be  cau- 
;  y  introduced,  if  possible,  into  the 
i'ler  and,  if  the  urine  be  tmged  with 
^'cl,  should  be  tied  m,  and  connected 
th  a  receiver  contauung  carbohsed  water 
m  exhausted  india-rubber  tube,  so  that 
irine  may  flow  at  once  from  the  bladder 
the  receiver.    But  if  the  urethra  be 
across,  or  if  the  bladder  be  ruptured, 
T-Ppropnate  treatment  for  these  lesions 
'  be  adopted.    See  Bladdee,  Euptiu-e 
0  ;  Urethea,  Injuries  of  the.  Lacera- 
ot  the  hver,  spleen,  kidneys,  or  intes- 
injuries  to  the  thorax,  or  fractures  of 
^  wnes  of  the  upper  and  lower  extremities, 
frequent  complications.    The  prognosis 
ry  unfavourable,  and  the  treatment,  so 
^  the  fracture  of  the  pelvis  is  concerned, 


PEMPHIGUS  {Synon.  Pompholyx).— 
A  rare  disease  of  the  skin,  characterised  by 
the  appearance  of  bullae  in  successive  crops 
on  any  part  of  the  cutaneous  surface,  and 
occasionally  on  the  adjacent  mucous  mem- 
branes.   Nothing  is  known  with  certainty 
as  to  its  causation;  it  is  met  with  in  aU 
climates  and  at  all  seasons  of  the  year,  is 
more  frequent  in  children  than  in  adults, 
and  is  perhaps  a  httle  commoner  in  men 
than  in  women  ;  it  is  not  contagious.  The 
persons  attacked  by  it  are  sometimes  ex- 
hausted by  chronic  diseases  of  various 
kinds,  or  by  insufBcient  food  and  bad 
hygienic  conditions,  but  it  often  occm-s  in 
those  whose  general  health  appears  to  be 
perfect;  it  is  sometimes  congenital,  or 
neai-ly  so,  and  has  been  observed  to  be 
hereditai-y  on  rare  occasions.    It  is  pro- 
bable that  the  nervous  system  is  directly 
or  indirectly  imphcated,  and  evidence  is 
accumulatmg  which  favours  this  view; 
thus  mental  suffering,  hysteria,  sciatica] 
epilepsy,  and  insanity  have  been  noted  as 
antecedents,  and  a  case  of  herpes  zoster, 
which  followed  nervous  injury,  has  been 
observed  to  become  transformed  into  gene- 
ralised pemphigus  (pemphigus  neuriticus). 
Pregnancy  and  parturition  have  often  been 
noted  as  associated  conditions ;  and,  further, 
pyaemia,  chronic  Bright's  disease,  and  other 
states  in  which  toxic  matters  are  absorbed 
mto  or  retamed  m  the  blood,  have  been 
considered  as  causes.    It  is  probable  that, 
m  many  of  the  above  instances,  the  bullous 
eruption  which  occm-s  should  not  be  ad- 
mitted as   true  pemphigus.    The  blebs 
which  appear  m  leprosy  and  syphiHs  should 
certamly  be  excluded.    See  Herpes  Gesta- 
twms  and  Herpes  Iris  under  Heepes; 
Erythema  Exudativvm,  &c.,  under  Ery- 
thema. 

Pathologically,  the  disease  maybe  placed 
among  angioneuroses  of  the  skm,  a  loss  of 
tone  of  the  blood-vessels,  with  more  or  less 
inflammatory  disturbance,  being  accompa- 
nied or  immediately  followed  by  a  rapid  ef- 
fusion of  serum  which  raises  the  epidermis 
m  a  bhster ;  hence  the  buUse  of  true  pem- 
phigus, being  due  to  a  sudden  epidermic 
cleavage,  are  unilocular,  and  their  roof  is 
formed  by  the  whole  epidermis,  the  floor 
consistmg  of  the  corpus  papillare  of  the 
corium  with  a  few  adherent  remains  of 
epidermis,  chiefly  of  the  deepest  (cubical) 
layer.  More  rarely,  the  sphttmg  takes  place 
immediately  below  the  stratum  gi-anulosum 
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the  parts  above  which  then  form  the  roof. 
TWs  form  of  bulla,  which  is  not  due  to  m- 
flammatory  changes  in  the  _  epidermis,  is 
thought  to  depend  on  a  dimimshed  power 
of  resistance  to  pressure  by  fluids  in  the 
ceUs  of  the  stratum  spmosum  (Malpighji), 
and  the  whole  process  has  received  the 
name  Accmtliolysis.  The  bull®  which  form 
as  a  result  of  inflammation  arise  m  a  dif- 
ferent manner :  by  gradual  changes  m  the 
cells  of  the  rete,  leading  to  vacuolation  and 
vesiculation  of  individual  cells,  the  vesicles 
gi-adually  enlarge  and  become  confluent 
with  their  neighbours,  so  as  i^tunately  to 
give  rise  to  irregularly  loculated  large  cavi- 
ties containing  serum;  in  short,  anmflam- 
matory  bulla  is  no  more  than  an  acci- 
dentally gigantic  vesicle.    The  contents  of 
the  buUl  of  pemphigus  are  serum,  with 
more  or  less  admixture  of  coloured  cor- 
^iscles  and  leucocytes;  the  fluid  contam 
a  trace  of  urea,  and  its  reaction  is  at  fiist 
neutral  and  subsequently  alkahne  Ne- 
cropsies  of  pemphigus  have  revealed  no 
constant  visceral  .lesions;  .^uj,  recently, 
sclerotic  changes  m  the  spinal  cord  and 
degeneration  of  the  peripheral  nerves  at  the 
seat  of  eruption,  have  been  noted. 

The  greatest  variability  m  the  size,  aspect, 
and  distribution  of  the  buUffi,  m  the  dura- 
tion of  the  disease,  and  in.  the  severity  of 
the  symptoms,  is  charactenstic  of  peniphi- 
gus.  and  hence  authors,  have  overloaded 
medical  nomenclature  with  a  superabund- 
ance of  terms.  It  is  not  necessary  to  recog- 
^se  more  than  two  forms,  pemphigus  vul- 
garis and  P.  foliaceus ;  these  ai-e  well  marked, 
but  the  multitude  of  other  names  only  de- 
serve incidental  mention  as  subvarieties. 
1    Pemphigus  Vulgams.-As  akeady 

stated,  the  bullffi  appear  in  ^^^^^f/^^f^^g 
and  may  arise  upon  any  part  of  the  surtace 
of  the  skin;  they  are  perhaps  commonest 
on  the  Hmbs,  when  they  are  roughly  sym- 
metrical. They  are  developed  either  upon 
Sddened  discoid  spots  or,  more  commonly, 
upon  normal  skin,  and  either  retam  then- 
Tginal  size  or  giw,  and  ^^etimes  J.  ; 
•  come  confluent.  An  outbreak  of  blebs  is 
sometimes  associated  with  pale  red  spots 
and  wheals,  which  die  away  without  givmg 

rise  To  buli^.    A  ftJly  ^T^^"^'^  l^lane 
characterised  by  a  roiinded  or  oval  shape 
which  becomes  irregulax  when  confluence 
has  occurred;  its  size  varies  from  hat  ofa 
pea  to  a  hen's  egg  or  more ;  the  ^as^  is 
rounded  by  a  famt  and  narrow  erythematous 
zone;  the  waUs  are  tense  and  shining,  and 
the  whole  bhster  projects  considerably  above 
the  surface,  sometimes  as  much  as  an  "icn. 
The  contents  are  at  first  transparent  ana 


colourless,  turning  to  citrine  yellow ;  later, 
they  become  turbid  and  milky  from  ad- 
mixture  of  pus-corpuscles;  sometimes  the 
colour  varies  from  pale  cherry  to  dark  red, 
owing  to  admixture  of  blood  (P.  hajmor- 
rhagicus),  not  necessarfly  ia  severe  cases. 
In  about  three  days  to  a  week  a  bulla  has 
either  gradually  shriveUed  and  dried  up 
without  rupture,  or,  less  frequently,  it  ha« 
burst ;  in  either  case,  a  thm  crust  of  old 
epidermis  with  dried  exudation,  and  blood, 
if  present,  occupies  its  site,  and  after  its  de- 
tachment leaves  a  bluish-red  macula  cor- 
responding to  the  base  of  the  bleb ;  this  is 
usiiaUy  completely  covered  with  young 
epidermis,  and  gi-aduaUy  fades  away  af^^sr 
becoming  shghtly  pigmented.    The  bullffi 
appearing  sunultaneously  vary  m  number 
from  a  few  to  a  hundred  or  more,  and  may ' 
be  distributed  nregularly  over  a  wide  sur-. 
face  (P.  disseminatus)  or  grouped  (P-  con- 
fertus).    In  rare  cases  a  central,  bulla  is  i 
sm-rounded  by  a  more  or  less  distmct  rmgj 
of  others  (P.  cncinatus),  and  uregular  ser- 
pentme  figures  may  be  produced  by  con-i 
fluence   (P.  gyratus   serpigmosus) ;  occa-^ 
sionally  only  a  single  bulla  of  laxge  size, 
appears  at  a  time  (P.  sohtajius).   It  isi 
usual  for  fresh  bulls  to  make  theur  appeai- 
ance  before  the  crusts  and  macula  due  ta 
the  previous  outbreak  have  faded  ;  there, 
fore  in  a  characteristic  case,  stams,  crustsi 
and  bhsters  are  present  at  the  same  time. 

The  interval  separating  the  outbreaks  is 
variable;  sometimes,  it  is  so  considerabl 
that  an  incautious  observer  may  conclude 
the  disease  to  be  at  an  end,  ajid  at  othera 
crop  after  crop  appears  with  bai-ely  appr« 
ciable  intermission  (P.  diutmus).  The  con^ 
stitutionaJ  symptoms  vary  with  tbe  exten^ 
of  skin  affected,  the  frequency  of  the  ou« 
breaks,  and  the  dm-ation  of  the  diseaso 
An  outbreak  of  some  seventy  begms  will 
shivering,  malaise,  and  fever,  t^ie/isM 
temperatm-e  being  sonietimes  consideiabli 
but  usually  very  moderate  and  ot  she. 
dm-ation ;  in  mild  cases  the  temperature 
normal  (P.  apyi-eticus) ;  dm-ing  the  co 
tinuance  of  the  eruption,  tlnrst,  loss  of  a] 
petite,  and  above  all  loss  of  sleep,  are  pi 
minent  symptoms,  the  latter  bemg  due 
the  itching,  tinghng,  or  bui;mng,  which  a, 
more  or  less  marked.    Itchmg  is  sometun, 
Cy  severe.  The  bulla  are  then  destroy 
hy  scratching,  leaving  excoriations.  Ihc 
is  much  associated  urticaria  and  bro\. 
pigmentation,  and  eczema  may  appear 
a  comphcation. 

In  favom-able  cases,  the  disease  may 
at  an  end  in  from  two  to  six  months, 
bullffi  becoming  fewer  and  fewer  with  ea^ 
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[  cack,  and  finally  ceasing  to  be  produced, 
he  patient  may  then  remaia  free  for  the 
st  of  hfe,  or  fresh  attacks  may  occur  after 
my  months  or  even  years.    In  children, 
le  whole  process  is  more  active  and  rapid 
id  the  fever  higher,  so  that  in  some  cases 
L  end  is  reached  in  from  two  to  three 
eeks  (P.  acutus,  febrilis).    In  one  or  two 
istances  a  similar  rapid  course  has  been 
ticed  in  adults,  but  in.  the  vast  majority 
J  disease  is  chronic.    In  rare  cases,  the 
jcessive  _  crops  of  buUte  make  their  ap- 
:.rance  in  the  same  situations  on  each 
i  casion  (P.  localis) ;  they  are  then  few  in 
limber,  and  are   chiefly  limited  to  the 
acks  of  the  hands  and  feet  and  the  ex- 
nsor  sm-faces  of  the  ai'ms  and  legs,  very 
uich  ia  the  positions  of  psoriasis.    In  the 
Iter's  experience  such  cases  are  con- 
lital  or  nearly  so,  and  extremely  chronic, 
sting  for  many  years  in  spite  of  treat- 
leut ;  they  are  further  characterised  by  the 
?velopment  of  traumatic  bullae,  a  blow 
other  injury  being  followed  by  the  ap- 
irance  of  a  bleb,  which  is  often  hsemor- 
lagic.    Both  in  these  and  in  ordinary 
ises  in  which  the  eruption  appears  on  the 
inds  and  feet,  the  nails  often  become 
i'ected  in  a  characteristic  manner.  Ap- 
irently  a  buUa  forms  immediately  under 
le  nan,  which  becomes  detached  from  the 
"  trix,  and  of  a  dead  white  colom: ;  it  is 
mately  shed,  and  the  new  nail  is  rough, 
jgular,  and  badly  developed.  Severe 
ies  of  pemphigus  are  characterised  by 
'pious  eruption,  large  size  and  confluence 
the  blebs,  severe  itching  and  burning, 
k1  very  short  remissions  between  the  out- 
eaks ;  exhaustion  and  a  fatal  result  may 
How,  although  this  is  fortunately  by  no 
eans  invariable.    The  gravest  cases  are 
arked,  m  addition,  by  rupture  of  the  buUse, 
d\-ing  excoriated  or  ulcerated  surfaces  (P. 
alignus)  on  which  sloughs  may  form  (P. 
mgrsnosus).    Cases  of  this  kind  are  ex- 
emely  rare.  When  the  mucous  membrane 
the  mouth  is  attacked,  bullae  cannot  be 
>!,'msed  on  inspection,  as  they  rupture 
iice,  and  the  epithelium  is  soon  detached 
njte  flakes,  under  which  a  rounded  ex- 
cited spot  is  left.   The  process  may  ex- 
l  to  the  pharynx  and  cause  much  diffi. 
y  and  pain  in  swallowing,  increasing 
:,'ravity  of  the  prognosis.    The  mucous 
abrane  of  the  conjunctiva  and  vagina 
'  also  be  affected.  ' 
Pemphigus  Foliaceus.— This  exceed- 
''ly  rare  afi'ection  is  distinguished  by  the 
'•rtect  development  of  the  bullie,  which 
iiaccid,  contam  a  smaU  quantity  of  thin 
it^m  fluid,  and  rupture  with  the  greatest 


ease ;  the  adjoining  epidermis  becomes 
undermined  and  loosened,  so  that  detach- 
ment occurs  over  a  considerable  area.  The 
affected  cuticle  separates  from  the  skin 
incompletely,  and  becomes  shrivelled  and 
rolled  up  at  the  edges,  presenting  an  ap- 
pearance which  has  been  hkened  to  flaky 
pie-crust.  The  subjacent  corium  is  red  and 
excoriated,  the  fluid  oozing  from  its  surface 
drying  up  into  thin  varnish-like  crusts, 
under  which  a  new  epidermic  layer  has  no 
time  to  consohdate,  as  it  is  at  once  again 
detached  by  a  continuance  of  the  process 
as  fast  as  it  is  formed,  and  has  then  not 
sufficient  power  of  resistance  to  form  a 
bleb,  but  is  shed  as  a  thin  scale.    The  pro- 
cess gradually  extends  until  the  greater 
part,  or  even  the  whole  of  the  skin,  is  im- 
plicated. The  surface  then  shows  no  bifllEB, 
but  is  traversed  by  fine  cracks,  between 
which  there  are  thin,  flaky,  more  or  less 
adherent  crusts  or  raw  oozing  spots,  and  a 
nauseous  odour  exhales  from  the  skm ;  the 
hair  faUs  off  largely,  the  eyelids  become 
ectropic,  and  the  nails  thin  and  brittle. 
The  patient  loses  appetite,  suffers  consider- 
able pain,  especially  on  movement,  and 
gradually  becomes  emaciated  and  cachectic. 
Fever,  which  is  sHght  at  first,  becomes 
gi-adually  continuous,  exhaustion  super- 
venes (more  rapidly  when  the  throat  is 
affected),  diarrhcEa  may  set  in,  and  a  fatal 
termmation  usually  results.    The  disease 
may  appear  as  such,  or  may  develop  fr-om 
a  long-continued  pemphigus  vulgaris,  and 
IS  always  exceedingly  chronic,  usually  last- 
ing many  years.   Although  the  prognosis 
IS  extremely  grave,  occasional  instances  of 
recovery  have  occurred. 

Diagnosis.—The  diagnosis  of  pemphigus 
does  not  depend  upon  the  recognition  of 
buUse,  which  may  form  imder  a  great  variety 
of  conditions,  but  upon  the  fact  that  they 
are  chromcally  recurrent,  appearing  in  suc- 
cessive crops,  and  that  the  great  majority 
arise  upon  normal  skin.    If  this  be  borne 
m  mmd,  there  wiU  be  no  difliculty  in 
distmguishing  the  disease  from  bullous 
urticaria,  vesicating  erythema,  erythema 
(herpes)  ms,  and  erysipelas.    BuilsB  may 
occur  in  scabies  and  in  eczema,  but  the 
history  and  concomitant  lesions  of  these 
affections  are  such  as  to  render  the  dia- 
gnosis easy.     In  anssthetic  leprosy  the 
bullie  are  merely  part  of  a  constitutional 
disorder,  with  well-marked  symptoms  of 
its  own,  while  syphihtic  bullaa  dry  up  into 
thick  crusts,  covering  an  ulcerated  siu-face 
The  blisters  which  are  duo  to  friction  as 
from  rowing  or  from  iU-fitting  boots,  and 
those  which  arise  from  bm-ns  and  scalds 
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need  barely  be  alluded  to,  while  those  which 
are  produced  by  the  fraudulent  application 
of  bUsters  and  irritants  to  the  skin  are  soon 
detected,  in  a  auspicious  case,  by  isolation 
and  watching.  Pemphigus  foliaceus,  after 
buUce  have  ceased  to  be  produced,  may 
bear  a  close  resemblance  to  general  eczema 
rubrimi,  from  which,  however,  it  differs  in 
the  history,  in  the  character  of  the  fluid 
secreted,  which  is  much  thinner  in  pem- 
phigus and  does  not  stiffen  linen,  and  in 
the  greater  severity  of  the  constitutional 
symptoms.  Some  cases  of  pityriasis  rubra 
(exfoliative  dermatitis),  and  even  of  neaiiy 
universal  psoriasis  with  flaky  desquama- 
tion, have  a  very  similar  appearance  ;  but, 
again,  the  history,  the  absence  of  bullae  at 
any  previous  period,  the  dryness  of  the  stir- 
face  exposed,  and  the  much  more  profuse 
and  easy  detachment  of  thinner  paper-like 
scales,  will  be  sufficient  distinctions. 

Treatment. —  The  treatment  of  pem- 
phigfus  differs  according  to  the  stage  of  the 
disease.  When  there  is  high  fever,  the 
patient  should  be  kept  in  bed  and  the 
strength  supported  by  fluid  and  nutritious 
food,  with  stimulants  if  necessary ;  a  saline 
mixture  with  a  small  dose  of  antimonial 
wine  (l)l.v.  to  x.)  may  be  at  first  adminis- 
tered, but  should  not  be  long  continued,  to 
avoid  depression ;  as  the  temperatxu-e  falls 
quinine  should  bo  given,  or  it  may  be  em- 
ployed from  the  first ;  opium,  to  allay  irri- 
tation and  procure  sleep,  is  a  valuable  re- 
medy. As  soon  as  a  norlnal  temperatm-e 
is  reached,  arsenic  should  be  begun  and 
steadily  continued.  Although  it  is  not 
curative  in  all  cases,  there  can  be  no  doubt 
that  it  gives  good  results  in  the  great  ma- 
jority, if  persevered  in  for  a  long  time,  and 
in  fall  doses — say  ni^x.  of  liquor  arsenicahs 
three  times  a  day,  gradually  reached ;  even 
larger  doses  may  be  given  if  it  does  not 
disagree,  especially  in  combination  with  a 
little  opium.  When  the  patients  are  ema- 
ciated and  anaemic,  cod-liver  oU  and  iron 
should  be  always  employed,  the  latter  with 
quinine  as  a  rule.  The  local  treatment  is 
very  similar  to  that  employed  for  a  bum — 
viz.  the  appHcation  of  linimentmn  calcis  on 
rags  and  envelopment  of  the  parts  in  cotton- 
wool. A  carbolic  lotion  or  other  anti-pru- 
ritic  may  be  used  when  there  is  much 
itching,  but  the  copious  application  of  a 
dusting  powder  of  starch  and  oxide  of  zinc, 
or  of  oleate  of  zinc,  is  to  be  preferred,  as  it 
is  less  troublesome  and  equally  soothing. 
If  the  buUffi  are  closely  packed,  they  may 
be  pricked  as  soon  as  they  appear,  to  re- 
lieve tension,  and  this  should  also  be  done 
if  they  show  a  tendency  to  spontaneous 


rupture ;  but  in  ordinary  cases  no  such  in- 
terference will  be  necessary.  The  thin 
crusts,  which  form  by  the  desiccation  of  the 
blebs  and  their  contents,  shoidd  not  be  de- 
tached, but  allowed  to  come  away  sponta- 
neously. If  any  excoriated  surface  be  left, 
it  shoiild  be  protected  by  zinc  ointment,  or 
some  more  stimulating  remedy  may  be  ap- 
pUed  if  it  does  not  heal  readily.  Very  small 
bullae  may  be  sometimes  checked  in  their 
growth  or  caused  to  abort,  by  being  painted 
over  with  a  solution  of  nitrate  of  silver  in 
spirit  of  nitrous  ether  (gr.  xv.  to  fjj.)  as  soon 
as  they  make  then*  appearance.  When  the 
mucous  membrane  of  the  mouth  and  pha- 
rynx is  affected,  a  mouth-wash  of  chlorate 
of  potash  should  be  used,  or  the  parts  may 
be  painted  with  honey  of  borax;  if  the 
affection  is  so  severe  as  seriously  to  inter- 
fere vdth  swallovsdng,  the  employment  of 
nutrient  enemata  may  be  necessary  for  a 
time.  The  treatment  of  pemphigus  foha- 
ceus  is  unsatisfactory  ;  quinine  and  arsemo 
may  prove  seryiceable,  but  nearly  always 
nothing  can  be  done  beyond  supporting  the 
patient's  strength  by  good  food  and  stimu- 
lants, and  the  employment  of  local  pallia- 
tive measmres,  among  which  the  chief  is 
the  continuous  warm  or  tepid  bath ;  in  this 
Ijatients  may  be  kept  for  months  with  com- 
fort and  advantage.  John  Cavafy. 

PENIS,  Amputation  of  the.— This  ope- 
ration may  be  performed  by  the  ecraseur, 
by  the  galvanic  cautery,  or  by  the  knife. 
The  use  of  the  Ecraseur  presents  little  ad- 
vantage, and  can  only  be  advised  in  excep- 
tional cases,  when  there  is  reason  to  expect 
a  tendency  to  severe  haemorrhage.  The 
galvanic  cautery,  when  it  can  be  had,  is  a 
most  effective  instrument  for  this  operation, 
care  being  taken  not  to  use  the  wire  at  too 
great  a  heat,  or  to  divide  the  tissues  too 
rapidly,  as  in  either  case  haemorrhage  is 
likely  to  occur.  When  the  amputation  is; 
completed,  the  urethra  should  be  slit  up  for 
about  half  an  inch  with  a  pair  of  fine  blunt- 
pointed  scissors,  and  the  edges  attached  byj 
fine  silk  or  catgut  sutm-es  to  the  skin  an^ 
corpora  cavernosa. 

By  far  the  most  common  method  oi 
amputating  the  jjcnis  is,  however,  witli 
the  knife.  The  old  plan  of  remoxdng  th( 
organ  by  a  single  sweep  of  the  knife,  anc 
then  sUttiag  up  and  securing  the  edges  o: 
the  urethra,  has  certainly  the  advantages  o: 
great  simphcity  and  rapidity  of  performance 
and  in  some  cases,  where  the  extension  o 
the  disease  requires  that  the  amputatior 
should  be  performed  as  higli  up  as  possible 
it  is  still  to  be  recommended.    But  an  im 


Penis,  Diseases  of  the 


183 


provement  has  been  made  in  the  operation 
with  the  object  of  securing  the  projection 
of  the  urethi-a  beyond  the  stump,  and  thus 
avoiding  the  exceedingly  troublesome  re- 
traction of  the  passage,  which  was  not  in- 
frequently the  result  of  the  old  operation. 
The  steps  of  this  operation  are  as  follows  : 
.\  tape  is  first  firmly  tied  roimd  the 
not  of  the  penis,  or  Clover's  clamp  is  ap- 
lied  at  the  same  spot,  by  which  means  the 
Iteration  is  rendered  bloodless.  The  penis 
>  then  drawn  well  forward  by  the  left 
liand,  care  being  taken  not  to  overdo  this, 
.ind  thus  leave  too  little  skin  to  cover  the 
stiunp.  The  next  step  in  the  operation  is 
so  to  cut  through  the  corpora  cavernosa 
and  the  corpus  spongiosum  as  to  leave  the 
latter,  with  the  ui'ethra,  projecting  half  an 
inch  beyond  the  former.  This  may  be 
effected  in  two  ways.  First,  by  introducing 
a  narrow  straight  bistoury  between  the  cor- 
pora cavernosa  and  the  corpus  spongiosum, 
taming  the  edge  of  the  knife  upwards, 
and  dividing  the  corpora  cavernosa  by  a 
single  sweep.  The  corpus  spongiosum  is 
tlien  cut  thi-ough  by  a  downward  sweep  of 
the  knife,  half  an  inch  nearer  the  glans. 
The  other  method,  which  is  perhaps  on  the 
whole  the  easier,  is  as  follows : — A  full- 
sized  catheter  is  introduced  in  order  to 
'lefine  accurately  the  position  of  the  urethra. 
A  circular  incision  is  then  made  through 
the  skin  only.  The  corpora  cavernosa  are 
next  divided  from  above  downwards,  care 
being  taken  not  to  wound  the  corpus  spon- 
giosiun.  This  accident  will  be  prevented 
by  the  presence  of  the  catheter  acting  as  a 
landmark.  The  catheter  is  now  withdrawn, 
and  the  corpus  spongiosmn,  being  put  weU 
on  the  stretch,  is  divided  half  an  inch 
lower  down. 

Whichever  method  is  adopted,  the  opera- 
on  is  completed  by  slitting  up  the  urethra 
■1  the  dorsal  aspect,  its  lower  edge  being 
itched  to  the  skin  below,  and  the  upper 
irtion  to  the  corpora  cavernosa.  Fine 
irved  needles  in  a  needle-holder  will  be 
und  most  convenient,  and  very  fine  silk 
!•  catgut  for  the  sutures.    Before  the  tape 
^>r  clamp  is  loosened,  careful  search  should 
he  made  for  the  open  mouths  of  aU  vessels, 
f  he  arteries  of  the  corpora  cavernosa,  the 
lorsal  arteries,  and  the  artery  of  the  sep- 
■  im  may  generally  be  seen  and  at  once 
cured.   The  pressure  is  then  taken  off, 
id  any  further  bleeding  points  secured, 
he  surface  of  the  wound  'should  be  well 
'Justed  over  with  iodoform,  and  the  parts 
iressed  with  Hnt  steeped  in  a  1-40  soluiion 
carboUc  oil.     The  whole  should  be 
n-eredby  a  wad  of  tenax,  secured  in  its 


place  by  a  T-taiidage.  The  after-treatment 
is  of  the  simplest :  for  the  first  few  days 
care  should  be  taken  to  prevent  the  urine, 
as  much  as  possible,  fi^om  passing  over  the 
raw  sm-face  of  the  wounds.  The  fi:ee  use 
of  iodoform,  or  an  ointment  made  with 
iodoform,  eucalyptus,  and  vaseHne,  is  the 
best  dressing.  The  fine  sutm-es  that  have 
been  inserted  may  be  left  to  themselves. 

It  occasionally  happens  that  the  disease 
has  so  far  advanced  as  to  necessitate  a  more 
severe  and  complicated  operation  than 
either  of  those  already  described.  In  fact, 
it  may  be  needful  to  remove  the  entire 
penis,  including  the  attachment  of  the  crura 
to  the  pubic  arch.  This  operation,  suggested 
by  Mr.  A.  Pearce  Gould,  is  thus  performed. 
The  patient  being  placed  in  the  lithotomy 
position,  an  incision  is  made  with  a  scalpel 
along  the  whole  length  of  the  raphe  of  the 
scrotum.  Then,  with  the  finger  and  the 
handle  of  the  scalpel,  the  interspace  between 
the  two  halves  of  the  scrotum  is  separated 
down  to  the  corpus  spongiosum.  A  catheter 
is  then  passed  down  to  the  triangular  liga- 
ment, serving  as  a  guide  for  the  passage  of 
a  knife  between  the  corpora  cavernosa  and 
the  corpus  spongiosum.  The  catheter  is 
now  withdrawn,  and  the  corpus  spongiosum 
with  the  urethra  is  cut  through. 

The  next  step  is  to  complete  the  separa- 
tion of  the  m'ethra  from  the  penis,  and  to 
carry  the  separation  as  far  back  as  the 
triangular  ligament.  The  removal  of  the 
penis  is  then  effected  by  prolonging  the  in- 
cision, first  made  in  the  median  line,  round 
the  root  of  the  penis,  dividing  the  suspen- 
sory ligament,  and  exposing  the  insertions 
of  the  crura.  These  attachments  are  sepa- 
rated from  the  pubic  arch  by  a  periosteal 
elevator.  The  orifice  of  the  urethra  is  then 
sUt  up  for  half  an  inch,  and  its  edges  stitched 
with  fine  sutures  to  the  skin  at  the  posterior 
extremity  of  the  scrotal  incision.  The  rest 
of  that  incision,  after  all  vessels  have  been 
secured,  is  then  brought  together  vsdth 
sutures,  ample  means  of  drainage  being 
afforded.  The  result  of  this  operation  is 
that  the  urethral  orifice  is  kept  behind  the 
scrotum,  and  the  urine  is  prevented  from 
dribbling  over  the  skin  of  the  surrounding 
parts.  Paul  Swain. 

PENIS,  Diseases  of  the. — For  conge- 
nital malformations,  see  Epispadias  imder 
Ectopia  Vesica  ;  Hypospadias  ;  Phimosis. 

Cancer  of  the  penis  is  for  the  most 
part  epithelial  in  its  character.  Cases  of 
carciuoma  of  the  corpora  cavernosa  are 
occasionally  mot  with,  but  very  rarely. 
Epithelioma  of  the  penis  assumes  one  of  two 
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forms.  It  may  appear  as  a  flat,  tutercrilar 
mass,  with  a  hardened  base,  situated  on  the 
glans  or  in  the  sulcus  formed  by  the  jimc- 
tion  of  the  glans  with  the  prepuce,  or  on 
the  inner  surface  of  the  prepuce  itself.  It 
may  also  commence  in  the  urethra.  After 
a  time  the  surface  of  the  tubercle  cracks, 
and  exudes  a  fetid  serous  discharge.  Ulcera- 
tion now  sets  in,  spreading  rapidly  upwards 
on  to  the  penis,  Eind  thence,  if  the  disease  is 
not  dealt  with,  to  the  scrotum  and  peri- 
neum. The  base  of  this  ulceration  is 
greyish  in  colom:  and  uneven,  the  edges 
being  fi.-equently  everted.  The  other  form 
of  epithehoma  assumes  the  character  of  a 
warty  growth,  and  is,  in  fact,  in  its  early 
stages,  somewhat  difficult  to  distinguish 
from  the  ordinary  warts  which  are  so  fre- 
quently found  on  and  around  the  glans  and 
beneath  the  prepuce.  The  presence  of  a 
hard  base,  of  ulceration  with  its  attendant 
fetid  discharge,  and  a  tendency  to  haemor- 
rhage at  the  sHghtest  touch,  will  leave  Httle 
doubt  as  to  the  maHgnancy  of  the  disease. 

Another  confirmatory  symptom  will  be 
the  enlargement  of  the  glands  in  the  groin. 
The  rapidity  with  which  the  glands  are 
affected  varies  with  the  situation  of  the 
original  disease.  If  the  epithehoma  is 
situated  on  the  corona  glandls  or  beneath 
the  prepuce,  the  moisture  of  the  parts  seems 
to  favour  the  progress  of  ulceration,  and, 
under  these  cfrcumstances,  the  glands  be- 
come more  rapidly  involved  in  the  disease. 
On  the  other  hand,  an  epithehoma  on  a 
more  exposed  part  of  the  penis  wiU  affect 
the  glands  with  less  rapidity.  One  other 
difi&culty  of  diagnosis  may  occur — viz : 
whether,  in  its  earUer  stage,  the  disease  may 
not  be  simply  the  indm-ation  of  a  syphihtic 
sore.  Doubt  as  to  this,  however,  cannot 
long  remain.  The  history  of  the  case,  and 
the  failure  to  obtain  improvement  under 
specific  treatment,  wiU  reveal  the  true 
nature  of  the  case.  The  age,  too,  of  the 
patient  will  be  an  important  aid  to  diagnosis. 
Epithehoma  of  the  penis  is  seldom  found 
before  the  age  of  forty-five,  and  fr-om  that 
to  seventy  is  the  period  of  hfe  when  it  more 
usually  occurs. 

Causes. — It  is  asserted  that  congenital 
phimosis  is  a  predisposing  cause  of  epithe- 
homa, owdng  to  the  uTitating  effects  of  the 
retained  secretions.  The  fact  that  the 
Jewish  community  is  peculiarly  free  from 
this  disease  seems  to  favour  the  statement. 
Venereal  warts,  chancres  which  remain  long 
unhealed  and  are  subject  to  much  ii'rita- 
tion,  the  induration  in  the  scar  of  an  old 
chancre,  may  each  and  all  of  them  lead  to 
epithehoma.    Injmies  to  the  penis,  espe- 


cially laceration  of  the  frsenum,  may  also 
be  the  starting-point  of  the  disease. 

Treatment. —  In  few  diseases  is  the 
pohcy  of  delay  more  to  be  deprecated  than 
in  epithehoma  of  the  penis.  As  soon  as 
the  condition  comes  imder  notice,  even  if 
there  is  considerable  doubt  as  to  its  real 
character,  removal  of  the  disease  should  be 
at  once  undertaken.  In  the  case  of  warty 
growths,  they  should  be  destroyed  with 
nitric  acid,  or  the  portion  of  skin  from 
which  they  sprout  should  be  excised  with 
the  knife.  So,  too,  the  tubercular  form  of 
the  disease  should  be  freely  excised,  pro- 
vided the  siuToundiag  tissues  be  not  too 
infiltrated.  If  the  patient  is  the  subject 
of  phimosis,  the  prepuce  should  be  at  once 
sht  up  and  the  diseased  surface  exposed. 
See  Phimosis.  Careful  search  for  affected 
glands  should  be  made,  with  a  view  to  ex- 
cision. In  fact,  it  is  of  the  utmost  impor- 
tance to  deal  with  these  glands  at  the 
earhest  possible  period.  They  eaxly  become 
so  infiltrated  with  the  disease  and  matted 
together  that  a  clean  removal  is  next  to 
impossible,  and  extensive  ulceration  of  the 
skin  over  them  soon  foUows.  When  the 
local  disease  is  beyond  the  chance  of  re- 
moval, amputation  of  the  penis  becomes 
needful,  the  division  of  the  organ  being 
made  as  far  as  possible  fr-om  the  site  of  the 
growth,  and  in  advanced  cases  it  may  even 
be  needful  to  remove  the  entfre  organ.  See 
Penis,  Amputation  of  the. 

Tumours  of  the  Penis. — Fatty,  naevoid, 
sebaceous,  and  fibroid  tumours  are  occa- 
sionally met  with  on  the  penis,  and  require 
no  particular  description.  In  the  case  of 
the  last,  the  question  of  recm-rence  should 
be  considered.  Mr.  Beck  has  recorded  a 
case  in  which  he  removed  a  fibrous  tumour 
from  the  base  of  the  glans  penis.  It  recurred 
after  two  years,  necessitatmg  the  amputation 
of  the  organ.  A  condition  of  preputial  hyi^er- 
trophy  aUied  to  elephantiasis  is  occasionally 
met  with.  Its  treatment  consists  in  the  free 
removal  of  the  redundant  tissue. 

Infiammation  of  the  Corpora  Caver- 
nosa.— There  sometimes  occurs,  in  men 
of  middle  age,  a  locahsed,  chi-onic  en- 
largement in  the  sheath  or  erectile  tissue 
of  one  or  both  corpora  cavernosa.  Mr. 
Prescott  Hewett  has  described  the  condition 
in  the  history  of  a  case  recorded  in  the 
Clin.  Soc.  Trans,  vol.  vi. :  '  In  the  coqjus 
cavernosum  wore  foui-  nodules,  three  on 
the  left  side  and  one  on  the  right,  varj-ing 
in  size  fr-om  a  pea  to  that  of  a  French 
bean ;  they  were  perfectly  circumscribed, 
hard  to  the  touch,  knot-liice,  and  pauiless 
when  handled."   These  cases  seem  to  be 
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associated  with  the  gouty  diathesis,  and  occa- 
sionally may  be  traced  to  some  sHght  injmy. 
They  ai-e,  in  point  of  fact,  cases  of  phlebitis. 
There  is  a  general  concurrence  of  opinion 
that  little  or  no  treatment  is  called  for. 
Thrombosis  of  the  dorsal  vein  is  also  met 
with  under  similar  circumstances,  and 
gi-adually  disappears  spontaneously. 

Gangrene  of  the  Penis. — Gangrene  of 
the  penis  is  generally  the  result  of  some 
acute  inflammatory  process.  Acute  inflam- 
mation of  the  prepiice  following  on  gonor- 
rhoea or  chancre,  the  constriction  of  a 
pai'aphimosis,  or  the  more  immediate  effect 
of  a  ring  or  ligatm-e  placed  roimd  the  organ, 
may  be  the  exciting  causes.  It  is  generally 
met  with  in  patients  whose  health  is  broken 
down,  and  is  of  the  moist  variety,  though 
occasionally  dry  gangrene  follows  an  attack 
of  fever.  The  treatment  shotdd  be  directed 
fii-st  to  remove  all  constriction,  by  slitting 
up  the  prepuce  in  phimosis,  and  relieving 
the  constricting  band  in  paraphimosis. 
See  Phimosis  ;  Paraphimosis.  Then,  if 
needful,  free  incisions  should  be  made  into 
the  substance  of  the  penis,  and  warm  ap- 
plications be  continuously  employed.  Mean- 
while, the  general  condition  would  require 
a  stimulating  and  nutritious  diet,  with 
the  administration  of  quinine  and  opium 
freely.  As  the  time  for  the  separation  of 
the  slough  approaches,  haamorrhage  not  in- 
frequently takes  place,  and,  it  is  needless  to 
say,  is  but  ill  borne  by  the  patient  already 
enfeebled  by  disease.  During  the  process 
of  cure,  the  contraction  of  the  parts  may  so 
affect  the  urethra  as  to  require  attention. 
It  should  be  slit  up  for  half  an  inch,  and 
stitched  to  the  neighbouring  skin,  as  directed 
for  amputation  of  the  penis. 

Warts  on  tlie  Penis. — The  presence  of 
warty  growths  on  the  penis  is  not  in- 
frequent, as  the  result  of  venereal  infection 
or  want  of  cleanliness.  They  are  found  on 
the  skin  outside  the  prepuce,  fringing  its 
orifice,  on  the  mucous  membrane  between 
the  skin  and  the  glans,  on  the  glans  itself 
at  the  orifice  of  the  urethra,  and  even  within 
that  canal.  They  are  contagious.  The  most 
effectual  method  of  treatment  is  removal 
with  the  scissors.  The  bleeding  is  some- 
times rather  free,  but  easily  arrested  by  the 
use  of  very  hot  water  and  compression  by 
strips  of  dry  lint.  In  less  severe  cases, 
Bimply  powdering  over  with  calomel  or 
oxide  of  zinc,  with  strict  attention  to  cloan- 
hness,  will  effect  a  euro. 

Herpes  is  found  on  the  prepuce  and  co- 
rona glandis  as  the  result  of  local  irritation 
or  gastric  disturbance.  See  Herpes  Pro- 
genitalia  under  Herpes.     Paul  Swain. 


PERFORATING  ULCER. -^This  af- 
fection is  not  exactly  an  ulcer.  It  is  usually 
met  with  as  a  sinus-hke  aperture  on  the 
plantar  surface  of  the  foot,  the  sinus,  if  of 
any  duration,  leading  down  to  dead  bone. 
The  opening  is  most  frequently  single,  and 
situated  over  the  metatarso-phalangeal  joint 
of  the  great  toe  ;  but  two  or  three  openings 
may  be  met  with — e.g.  over  the  heads  of 
the  fom'th  and  fifth  metatarsal  bones.  Both 
feet  may  be  affected.  The  orifice  of  the  sinus 
usually  gives  vent  to  but  sHght  discharge, 
is  surmounted  by  but  few  granulations,  is 
situated  in  what  has  been  a  corn,  and  sm'- 
rounded  by  a  flattened  whitish-yellow  area 
of  gi-eatly  thickened  epidermis.  In  addition 
to  necrosed  and  carious  bone,  the  subjacent 
joint  may  be  affected,  together  with  other 
articulations  not  in  direct  communication 
with  the  sinus.  The  tissues  surrounding 
the  sinus  are  usually  not  sensitive,  and  loss 
of  sensation  may  be  detected  over  the  areas 
of  one  or  more  of  the  cutaneous  nerves  of 
the  foot  or  leg.  This  anEEsthesia  may  be 
accompanied  by  profuse  and  fetid  sweating. 
More  rarely  anaesthesia  is  not  observed,  but 
cutaneous  hypersesthesia  is  present  in  the 
leg  and  foot.  But,  though  the  surrounding 
tissues  may  be  insensitive,  the  patient  is 
usually  crippled  by  the  great  pain  expe- 
rienced in  walking ;  he  is  fnrthermore  Hable 
to  attacks  of  erysipelas  and  eczema. 

Pathology. — In  a  large  number  of  cases 
of  perforating  ulcer  some  degenerative 
nerve-lesions  may  be  expected  to  be  at  the 
root  of  the  matter.  How  many  such  lesions 
may  cause  perforating  ulcer  is  not  known  ; 
nor,  in  the  case  of  those  which  are  recognised, 
is  their  connection  with  the  ulcer  exactly 
understood.  At  present  we  may  divide  such 
nerve-lesions  into  two  main  classes — peri- 
pheral and  central.  Thus,  in  some  the 
tibial  nerves  have  been  found  much  thick- 
ened with  addition  of  connective  tissue 
in  the  peri-  and  endo-neurium,  and  with 
multiplication  of  nuclei.  Near  the  ulcer  the 
ultimate  nerve-fibrils  are  nearly  obUterated, 
and  farther  fr'om  it  the  smaller  fibres,  which 
some  authors  consider  to  be  sensory  and 
nutrient,  are  found  diminished  in  number. 

In  other  cases  the  degeneration  would 
appear  to  be  central.  The  most  interest- 
ing of  these  are  the  cases  where  patients  with 
perforating  ulcer  are  foimd  to  suffer  from 
the  lightning  pains  and  anrosthesia  in  tho 
lower  limbs,  the  gastric  and  intestmal  crises, 
tho  deficient  motor  co-ordination,  and  tho 
diminished  patellar  reflex  of  locomotor 
ataxia.  Perforating  ulcer  usually  appears 
in  tho  later  stages  of  this  disease;  more 
rarely,  it  is  noticed  long  before  the  locomotor 
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troubles.  As  this  subject  becomes  better 
known,  it  may  be  expected  that  this  disease 
may  be  proved  to  be  associated  with  other 
lesions  of  the  cord,  spinal  ganglia,  or  nerves, 
or  with  compression  and  laceration  of  large 
nerve-trunks.  But,  as  yet,  perforating  ulcer 
is  involved  in  much  obscurity,  and  it  is 
greatly  to  be  desired  that  practitioners  who 
may  meet  with  cases  should  record  them 
carefully,  and,  at  every  possible  opportu- 
nity of  amputation  or  post-mortem  exami- 
nation, preserve  the  foot  with  the  nerves 
and  spinal  cord  for  examination. 

Treatment. — Long- continued  rest,  and 
removal  of  the  diseased  bone,  may,  and 
often  do,  bring  about  a  cure;  but  this 
is  only  temporary,  the  disease  returning 
even  after  two  or  three  years.  When  once 
the  condition  is  declared — i.e.  when  one  or 
more  perforating  ulcers  with  any  anaesthesia 
are  present — amputation  of  the  foot  should 
be  resorted  to.  As  it  is  often  the  terminal 
portions  of  the  tibial  nerves  which  are  chiefly 
affected,  Syme's  amputation  will  in  many 
cases  remove  the  disease ;  if  this  recur  in 
the  stiunp,  Teale's  amputation,  sawing  the 
bone  in  the  middle  of  the  tibia,  or  amputa- 
tion by  lateral  flaps  through  the  tubercle  of 
this  bone,  must  be  resorted  to.  Where  the 
patient  refuses  amputation,  or  where  this 
step  is  contra-indicated,  imperfect  rest  and 
relief  from  pain  will  be  secui-ed  by  using 
a  knee-rest  and  a  well-padded  shoe. 

W.  H.  A.  Jacobson. 

PERICARDIUM,  Wounds  of  the.— 
These  wounds  may  be  produced  by  an  ex- 
ternal penetrating  agent,  or  by  the  rough 
end  of  a  fractm-ed  rib  or  sternum.  They 
seldom  occur  alone,  being  generally  asso- 
ciated with  wounds  of  the  heart,  or  of  some 
important  organ  in  the  mediastina,  such  as 
the  internal  mammary  artery,  the  ossopha- 
gus,  &c.  In  those  rare  cases  in  which  this 
membrane  is  alone  wounded,  the  diagnosis 
can  scarcely  be  satisfactorily  estabUshed 
at  first.  The  signs  will  be  those  of  peri- 
carditis— viz.  increased  precordial  dulness, 
the  pericardiac  to-and-fro  friction-soimd, 
a  small  hurried  pulse,  and  generally  con- 
siderable dyspnoea.  The  pericardiac  friction- 
sound  may  become  lost  if  the  precordial 
duhiess  increases  much  in  extent.  This  is 
due  to  the  effiision  of  blood,  serum,  or  pus 
within  the  pericardium  ;  should  the  case  go 
on  favourably,  the  sound  may  be  heard 
again  after  some  days  from  the  gradual 
absorption  of  these  products. 

The  indications  for  treatment  will  be 
similar  to  those  for  wounds  of  the  other 
thoracic  viscera.    At  first,  it  will  most  pro- 


bably be  doubtful  whether  the  pericardium 
is  alone  wounded.  But  as  the  line  of 
treatment  is  practically  the  same,  this  will 
not  be  of  any  great  consequence.  These 
indications  will  be  treated  of  under  Heart, 
Eupture  and  Wounds  of  the. 

It  may,  however,  be  said  here,  that  there 
is  one  condition  of  uncomplicated  wound 
of  the  pericardium,  in  which  special  treat- 
ment is  required.  The  pericardimn  may 
become  over-distended  by  fluid,  so  much 
interfering  with  the  heart's  action  as  to 
call  for  some  treatment  for  its  reUef.  This 
may  be  found  in  tapping,  A  previous 
puncture  with  a  subcutaneous  injecting 
syringe  having  been  made,  and  fluid  drawn 
off  from  the  pericardium  by  its  aid,  the 
bulk  of  the  fluid  may  be  withdi-awn  either 
by  the  aspirating  needle  and  syringe,  or 
by  free  incision  (according  to  the  nature  of 
the  fluid,  whether  serous  or  pm-ulent),  in  the 
fom'th  or  fifth  intercostal  space.  In  the 
latter  case  a  drainage-tube  should  be  used, 
the  treatment  of  the  wound  being  con- 
ducted with  antiseptic  details.  See  Para- 
centesis  Pericardii  under  Paeacentesis. 
The  prognosis,  however,  in  such  cases  is 
exceedingly  grave.  Comparatively  few  cases 
recover,  especially  where  pus  is  found  in  the 
pericardium.  In  such  cases,  post-mortem 
examination  generally  reveals  more  or  less 
old  blood-clot  still  existing  in  the  pericar- 
diac cavity,  and  a  certain  amount  of  adhe- 
sion between  the  surfaces  of  the  heart  and 
pericardium.  H.  G.  Howse, 

PERIMETRY.— Besides  determining 
the  visual  acuity  [see  Visual  Acuity),  by 
which  we  obtain  information  as  to  the  state 
of  functional  perfection  of  the  macula  lutea, 
it  is  often  necessary  to  ascertain  whether 
the  functions  of  the  whole  extent  of  the 
retina  are  normal  or  not.  This  examina- 
tion of  the  '  field  of  vision '  is  sometimes 
called  'perimetry,'  and  is  most  accurately 
made  by  the  aid  of  an  apparatiis  called  a 
perimeter. 

Abnormalities  may  exist  at  any  part  of 
the  field  of  vision,  which  may  have  merely 
defects  in  acuity  or  exhibit  breaches  in  con- 
tinuity. The  interruptions  in  continuity 
may  be  both  regular  and  h-regular.  The 
regular  manifest  themselves  by  some  limi- 
tation of  the  normal  extent  in  one  or  more 
particular  or,  it  may  be,  in  aU  directions ; 
the  irregular  breaches  are  more  or  less 
blind  portions  smTounded  by  normal,  or 
relatively  normal,  portions  of  the  field  of 
vision.  To  these  the  name  of  '  scotomata ' 
has  been  given.  To  make  an  accm-ate  exam- 
ination of  the  field  of  vision  it  is  neces- 
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sary  to  make  use  of  some  sort  of  perimeter. 
For  rough  estimates  it  is  often  sufficient  for 
the  observer  to  place  himself  opposite  the 
patient,  who,  if  it  be  the  right  eye  that  is 
to  be  examined,  is  instructed  to  fix  steadily 
the  observer's  left,  if  the  left  his  right  eye. 
If  the  observer  at  the  same  time  maintains 
a  steady  fixation  of  the  patient's  eye,  the 
respective  fields  of  vision  in  different  dii'ec- 
tions  will  correspond,  so  that  any  move- 
ments of  the  fingers  made  by  the  observer 
and  seen  by  him  above,  below,  or  to  either 
side,  should  also  be  seen  by  the  patient.  In 
this  way  we  may  rapidly  determine  if  there 
is  any  restriction,  by  simple  comparison 
with  a  normal  standard.  One  precaution 
only  is  necessary  in  the  case,  more  especially 
when  there  is  a  possibUity  of  slight  defects 
only  existing :  the  examination  should  be 
made  in  a  shaded  room,  with  an  illumina- 
tion only  just  sufficient  to  cause  no  restric- 
tion in  the  extent  of  one's  own  field. 

Various  different  forms  of  perimeter  are 
in  use.  Those  who  have  frequently  occa- 
sion to  make  examinations  of  this  natm-e, 
natiuraUy  prefer  one  which  enables  them  to 
elfect  the  examination  as  rapidly  aspossible ; 
and  for  this  purpose  use  is  made  of  a  self- 
registering  perimeter,  by  means  of  which  a 
chart  of  the  field  is  pricked  off  as  the  exam- 
ination is  being  made.  A  cheap  form  of 
perimeter  can  be  made  by  ruling  concentric 
circles  on  a  black  board,  the  radii  of  which 
are  determined  by  multiplying  the  distance 
of  the  eye  ft'om  the  centre  of  the  board  by 
the  tangent  of  10°,  20°,  30°,  40°,  and  50°, 
a  chin-rest  being  fixed,  with  a  support  for 
the  lower  margin  of  the  orbit,  at  a  suitable 
distance  fi.-om  it.  To  measm-e  the  field  at 
a  farther  angular  distance  fi-om  the  centre, 
it  is  necessary  to  have  a  semicircular  arm  of 
steel  or  wood  with  the  degrees  marked  up 
to  90°,  and  capable  of  revolving  rotmd  the 
centre  of  fixation  in  a  plane  parallel  with 
that  of  the  board.  In  all  perimeters  there 
IS  some  arrangement,  generally  a  chin-rest, 
by  which  the  head  is  brought  into  such  a 
position  that  the  eye  to  be  tested  occupies 
the  centre  of  a  spherical  space,  and  fixes 
some  object  at  a  distance  fi-om  it  equal  to 
W.C  radius  of  the  spherical  surface  bounding 
that  space  ;  while  the  extent  of  peripheral 
.vision,  in  any  direction  and  for  any  parti- 
cular small  object,  is  given  by  the  angular 
distance  to.  which  that  object  maybe  moved 
away  firom  the  point  of  fixation  on  the 
gihencal  siurface.  It  is  obvious  that  rays 
from  all  points  on  this  surface  cannot  pos- 
sibly enter  the  eye— practicaUy  indeed,  only 
tJiose  from  some  portion  of  the  half  of  the 
Burface  or  hemisphere  cut  off  by  a  plane 


passing  through  the  eye  at  right  angles  to 
the  line  of  fixation.  In  practice  it  is  found 
more  convenient  to  use,  instead  of  a  com- 
plete hoUow  hemisphere,  a  quadrant  or  semi- 
circular arm,  which,  by  rotation  round  the 
line  of  fixation,  generates  the  hemispherical 
surface,  and  at  any  point  along  which  the 
test  object  may  be  brought.  This  arm  is 
graduated,  so  that  the  angular  distance  of 
the  test  object  in  any  position  along  it  can 
at  once  be  read  off,  and  there  is  usually  a 
graduated  circle  as  well,  which  at  the  same 
time  gives  the  meridional  position  of  the  arm 
with  respect  to  the  eye.  The  distance  of 
fixation  is  most  conveniently  taken  at  about 
one  foot.  On  the  charts,  a  series  of  radiat- 
ing lines  represent  the  meridional  position  of 
the  arm,  and  a  system  of  concentric  circles 
the  graduation  of  the  arm  itself. 

The  normal  extent  of  the  field  is  sub- 
ject to  variation  at  the  upper,  and  slightly 
also  at  the  inner,  parts,  owing  to  individual 
pecuharities  in  size  and  shape  of  the  eye- 
brows and  nose.  The  physiological  limits 
may  be  taken  to  be  as  foUows:  upwards, 
45°;  upwards  and  outwards,  50°  to  55°; 
outwards,  90°  (often  sUghtly  more) ;  out- 
wards and  downwards,  80°  to  85°;  dovra- 
wards,  70°;  downwards  and  inwards,  60° 
(variable  on  account  of  the  nose) ;  inwards, 
60°;  inwards  and  upwards,  55°.  The  ex- 
tent of  the  field  upwards,  and  upwards  and 
outwards,  is  found  to  be  5°  to  15°  greater, 
when  the  point  of  fixation  is  situated  20° 
or  30°  from  the  centre  of  the  perimeter  in 
the  opposite  direction,  so  that  we  should 
not  always  be  right  in  assuming  a  con- 
traction in  this  direction,  unless  no  increased 
measm-ement  resulted  from  testing  with  a 
lower  point  of  fixation. 

The  determination  of  the  limits  for 
different  colours  is  a  matter  of  much 
greater  difficulty  and  imcertainty,  as  the 
results  are  influenced  by  the  hue  and 
shade  of  the  colour  used,  by  the  size  of 
the  coloured  objects,  and  by  the  quahty  and 
intensity  of  the  light  under  which  the  exa- 
mination is  conducted.  A  precaution,  that 
wUl  be  found  useful  in  practice,  is  to  have 
the  test  objects  differently  colom-ed  on  either 
side.  In  this  way  we  are  provided  with  a 
check  on  the  accuracy  of  the  patient's  state- 
ments. The  most  convenient  colour  to  use 
is  some  hue  of  red,  as  it  is  for  the  reds 
and  greens  that  pathological  defects  in  the 
colour-sense  almost  invariably  first  manifest 
themselves.  If  the  test  colour  chosen  be 
examined  carefully  at  the  inner  side  of  the 
field  of  vision,  it  will  generally  be  found 
to  change  coloiu:.  Before  becoming  abso- 
lutely  colourless,  it  will  become  yellowish 


i88 


Perimetry 


brownish,  or  bluish,  according  to  the  hue 
and  shade  selected,  and  it  is  this  tint  which 
may  with  advantage  be  used  for  colouring 
the  opposite  side  of  the  test  object.  When 
the  rod-gi"een  perception  is  entirely  abo- 
lished, the  limits  may  be  taken  for  blue 
or  yellow,  the  vision  for  which  is  longer  in 
disappearing.  It  is,  of  course,  necessary 
to  excltide  the  possibility  of  the  more  usual 
form  of  congenital  colour-blindness  existing, 
which  we  should  have  reason  to  suspect 
if  the  peripheral  boxmdaries  for  yellow  and 
blue  were  not  restricted. 

But  the  determination  of  the  limits  of  the 
field  for  quantitative  and  qualitative  stimuli 
does  not  exhaust  the  examination  of  indirect 
vision ;  it  is  important  to  ascertain  whether 
or  not  there  is  any  breach  in  the  continuity 
of  the  field.  Such  interruptions  or  scoto- 
mata  are  usually  divided  into  positive  and 
negative,  according  as  they  give  rise  or  not 
to  a  consciousness  of  the  interruption.  In 
the  one  case  there  is  more  or  less  perception 
of  darkness,  in  the  other  an  entire  absence 
of  any  visual  impression. 

The  conditions,  in  which  some  altera- 
tion or  restriction  of  the  field  of  vision 
occurs,  are  optic  neuritis  and  atrophy,  the 
functional  forms  of  amblyopia,  retinitis, 
more  especially  retinitis  pigmentosa,  em- 
bolism of  the  central  artery  and  thrombosis 
of  the  central  vein  of  the  retina,  opaque 
nerve-fibres,  glaucoma,  detached  retina, 
intra-ocular  tiimoiu-s  and  foreign  bodies, 
choroiditis  and  coloboma. 

Detached  retina, — This  defect  in  the  field 
of  vision  may  occur  at  any  part,  and  has 
most  frequently  a  more  or  less  indefinite, 
Ul-defined,  and  irregular  boundary.  When 
caused  by  a  tvunour,  the  defect  is  usually 
much  more  shai-ply  defined  than  in  idio- 
pathic detachment.  The  fireshly  detached 
retina  generally  retains  its  functions  to 
some  extent,  so  that  it  is  always  advisable 
to  make  the  examination  in  subdued  light, 
and,  of  course,  under  as  nearly  as  possible 
identical  conditions  each  time.  The  boun- 
daries for  peripheral  colour-vision  are  nar- 
rower than  the  line  separating  the  detached 
from  the  undetached  portion  of  the  retina. 

Bctinitis  pigmentosa.  —  The  peculiar 
features  are  marked  concentric  limitation 
vdth  good  central  vision.  The  extreme 
periphery  of  the  retina  does  not  appear  to 
be  subject,  in  the  same  degi'ee,  to  the  de- 
generation which  constitutes  this  disease, 
and  we  consequently  find  that,  whilst  the 
fimction  of  the  gi-eater  part  of  the  retina 
is  lost,  a  zone  or  belt,  or  it  may  be  only 
a  small  temporal  portion,  retains  a  part  of 
its  hght.    The  state  of  peripheral  vision  is 


very  markedly  dependent  on  the  intensity 
of  light,  a  fact  which  is  weU  known  in  con- 
nection with  the  most  prominent  symptom 
of  this  disease,  viz.  night-blindness. 

Embolism. — A  loss  of  half  the  field  or 
a  sector-shaped  defect  in  it,  Um/ited  to  one 
eye,  however,  occurs  in  embolism  of  one 
of  the  principal  branches  of  the  central 
artery  of  the  retina.  The  defect  is  gene- 
rally in  the  upper  or  lower  half  of  the  field. 
In  embolism  of  the  main  arteiy,  a  small 
peripheral  portion  of  the  temporal  side  of 
the  field  retains,  often,  more  or  less  com- 
pletely its  function.    See  Retina. 

Glaucoma. — In  this  disease  Von  Graefe 
showed  that  the  condition  of  the  field  af- 
forded an  indication  of  primary  diagnostic 
importance.  The  limitation  which  takes 
place  is  usually  most  marked  to  the  nasal 
side  ;  firequently,  indeed,  the  field  inwards 
and  downwards  is  destroyed  to  close  up  to 
the  point  of  fixation,  when  the  rest  remains 
as  yet  but  slightly  constricted  and  the  vision 
of  the  centre  tolerably  good.  If  the  disease 
has  been  acute,  the  operation  of  ii-idectomy 
is  generally  followed  by  widening  (some- 
times very  considerable)  of  the  field.  The 
boundaries  of  the  eccentric  colour  vision  are 
restricted  only  to  the  same  relative  extent 
as  for  black  and  white.    See  Glaucoma. 

Hemianopia. — In  uncompHcated  cases, 
there  are  symmetrical  defects  in  both  eyes. 
When  to  the  same  side  the  hemianopia  is 
homonymous.  This  is  by  far  the  most  com- 
mon fonn,  and  may  be  to  the  right  or  left, 
and  partial  or  complete,  that  is  occupying 
the  whole  half  of  both  fields,  or  only  sector- 
shaped,  or  even  insular,  portions  thereo£ 
The  extent  to  which  the  function  is  de- 
stroyed in  the  defective  portions  of  the  field 
varies  also  greatly,  firom  complete  blindness 
to  hemianopia  for  colours  alone.  When 
the  defects  are  to  the  temporal  side  in  both 
fields,  or  to  the  nasal  side  in  both  fields,  the 
hemianopia  is  heteronymous. 

0;ptic  atrophy. — In  progressive  atrophy 
there  is  invariably  a  limitation  of  the  field. 
The  limitation  often  takes  place  all  roimd 
(concentric  limitation),  but  in  other  cases 
the  field  in  one  direction  is  more  restricted 
than  in  the  rest.  The  restriction  is  relatively 
greater  for  colours.    See  Optic  Nerve. 

Scotomata  occm-  either  in  connection 
with  lesions  of  the  retinal  elements  or  in- 
dependently of  gross  anatomical  alterations, 
generally  owing  to  some  functional  intra- 
cranial or  cerebral  disorder.  The  first  may 
be  of  tramiiatic,  inflammatory,  or  vaso-motor 
origin  or  be  due  to  malformation.  The 
cause  is  generally  evident  on  ophthalmo- 
scopic examination.  In  dififuse  retinitis  an 
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annulax  or  ring-shaped  scotoma  may  often 
be  fomid,  either  complete  or  interrupted 
at  intervals,  without  any  corresponding 
ophthalmoscopic  changes.  Large  or  small 
insular  scotomata,  not  impUcating  the  centre 
or  extending  to  the  periphery,  for  which  no 
objective  lesion  can  be  detected,  are  occa- 
sionly  met  -with.  These  are  often  due  to 
hemicrania,  a  persistence  of  the  amblyopia 
which  is  generally  only  transitoiy.  Central 
negative  scotomata  are  met  with  in  a  class 
of  cases  which  are  almost  always,  though 
not  exclusively,  of  toxic  origin.  See  Am- 
blyopia. The  scotoma,  which  may  be  so 
slight  as  only  to  be  readily  demonstrable  for 
colom's,  takes  the  form  of  a  horizontal  oval, 
sttetching  from  the  portion  of  the  field 
corresponding  to  the  position  of  entrance  of 
the  optic  nei-ve  to  shghtly  beyond  the  point 
of  fixation. 

-  The  examination  of  the  field  often 
affords  the  most  dehcate  means  of  ascer- 
taining the  com-so  taken  by  any  disease, 
especially  when  of  intracranial  origin.  As 
to  the  prognosis  attaching  to  the  state  of 
the  field,  it  is  good  if  there  be  no  limitation 
of  the  peripheral  extent,  even  although  there 
be  a  considerable  scotoma  at  the  centre,  if 
the  limitation  takes  the  form  of  hemianopia 
in  which  the  portions  affected  arc  sharply 
separated  fi-om  those  in  which  the  function 
is  retained.  If,  on  the  other  hand,  there  be 
limitation  of  the  field  without  any  apparent 
cause,  the  probabihty  of  subsequent  atrophy 
and  blindness  is  very  great.  A  good  deal 
of  prognostic  significance  attaches  to  the 
time  which  elapses  for  the  production  of  a 
defect  in  the  field.  Generally  speaking, 
the  limitations,  which  come  on  suddenly, 
are  not  so  Hable  to  end  in  atrophy  as  those 
of  slow,  gi-adual  invasion.    G.  A.  Berry. 

PERINEAL  ABSCESS,  a  coUection 
of  pus  usually  under  the  deep  perineal 
fascia,  occasionally  under  the  fascia  or 
sheath  of  a  corpus  cavernosum. 

Causes. — In  the  great  majority  of  cases, 
the  abscess  is  the  result  of  irritation  and 
ulceration  of  the  urethra  behind  a  stricture  ; 
and  may  immediately  arise  from  suppura- 
tion of  a  follicle  or  lacuna,  due  to  abscess 
forming  aroimd  an  ulcer,  through  which 
perforation  has  taken  place,  and  urine  in 
small  quantity  penetrated  into  the  cellu- 
lar tissue  about  the  m-cthra.  Sometimes, 
perineal  abscess  residts  firom  a  catheter 
having  lacerated  the  urethra  in  its  passage ; 
more  especially  if  stricture  also  exist,  when 
the  urine  pressed  into  the  wound ,  excites 
greater  irritation  in  the  wounded  part. 
Inflammation  of  Cowper's  glands,  an  oc- 


casional consequence  of  gonorrhoea,  may 
excite  abscess.  Lastly,  jjrostatic  abscesses 
point  sometimes  in  the  perineum. 

It  will  be  seen  that  abscesses,  arising  from 
the  above  causes,  may  be  divided  into  those 
which  are  connected  with  the  urethra  and 
those  which  are  not;  the  former  set  are 
the  more  grave,  as  they  contain  decomposed 
urine,  and  when  the  abscess  has  reached 
the  sm'facc  they  leave  lu'inary  fistrdffi. 

Beginning  in  causes  of  u-ritation  be- 
liind  the  triangular  ligament,  the  matter 
forms  deeply,  and  is  directed  forwards  along 
the  lu'cthi'a  towards  the  scrotum,  or  even 
fui'ther  into  the  sheath  of  the  penis  before 
it  reaches  the  siu'faeo.  Most  commonly,  if 
left  to  itself,  it  points  near  the  mesial  Hne 
just  behind  the  scrotiun.  Occasionally,  the 
abscess  empties  itself  into  the  m'ethra,  and 
such  a  course,  though  liable  to  renewed 
accumulation  and  repetition  of  the  evacua- 
tion into  the  m-ethra,  is  less  serious  for  the 
patient. 

The  symptoms  of  perineal  abscess  are 
generally  as  foUow : — A  patient,  the  sub- 
ject of  stricture  or  of  chronic  inflammation 
of  the  deeper  portion  of  the  urethra,  feels 
pain  and  weight  in  the  perineum,  with  diffi- 
culty of  mictm'ition.  The  stream  is  smaller 
than  usual,  andmore  force  is  needed  to  propel 
it,  the  inxmediate  cause  of  this  having  been 
an  excess  of  some  kind  in  wine,  sexual  in- 
dulgence, riding,  rowing,  tennis,  &c.  Soon, 
to  the  sense  of  weight  in  the  perineum  are 
added  throbbing  and  symptoms  of  more  or 
less  acute  pyrexia,  restlessness,  thirst,  and 
raised  .temperature.  The  peiineum  may 
be  shghtly  swollen,  tender  on  pressure  ;  in 
fi'ont  of  the  anus,  near  the  bulbous  portion 
of  the  urethra,  a  firm,  somewhat  egg-shaped, 
deeply-placed  swelling  may  be  felt.  Fluc- 
tuation is  only  detected  when  the  abscess 
has  burrowed  forwards  and  by  the  side 
of  the  m-ethra  to  the  integuments. 

The  terminations  of  this  abscess  are 
various.  The  matter  penetrates  in  different 
du'ections,  usually  in  two  or  more  simul- 
taneously. 

In  these  wanderings  it  may  reach  the 
surface  at  the  peiineiun  or  through  the 
scrotiun,  or  by  evacuation  into  the  tu-ethra 
or  into  the  rectum,  thus  producing  fistulse  ; 
which,  imperfectly  emptied,  are  continually 
spreading  in  fresh  directions,  so  as  to  tunnel 
the  perineum  and  scrotum  in  many  culs-de- 
sac.  Dmring  these  alternate  accumulations 
of  matter  and  partial  evacuations,  the 
patient  is  much  harassed  by  pain  and  fever ; 
and  when  putrefaction  occm-s,  through  mix- 
tm;o  of  the  pus  and  m-ine,  septic  infection, 
indicated  by  repeated  rigors,  groat  rise  and 
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fall  of  temperature  (ranging  in  the  twenty- 
fom-  hovirs  from  99°-5  or  100°  F.  to  108° 
or  104"^  F.),  is  the  forerunner  of  death. 

The  diagnosis  of  a  perineal  abscess  is 
formed  upon  the  history  of  preceding 
urethral  disease  or  injury,  on  the  presence 
of  difficulty  and  pain  in  passing  urine,  and 
on  the  detection  of  a  hard,  tender,  deeply- 
seated  swelling  in  the  perineum. 

The  treatment  is,  in  the  first  place,  to 
incise  through  the  mesial  line  and  one 
inch  in  front  of  the  anus  until  the  collec- 
tion of  pus  is  reached ;  evacuation  of  the 
abscess  being  secured,  the  treatment  of  the 
cause  of  the  abscess,  such  as  stricture,  must 
be  imdertaken  when  the  constitutional  dis- 
turbance has  subsided.  But  no  loss  of  time 
in  expecting  the  abscess  to  point  or  open 
itself  on  the  surface  should  be  allowed.  The 
patient's  sufferings  are  thereby  only  pro- 
longed and  his  condition  made  more  critical. 

Berkeley  Hill. 

PERINEAL  BAND.— This  is  a  con- 
trivance, formerly  much  used  in  combina- 
tion with  Listen's  long  splint,  to  maintain 
extension  in  fractures  of  the  femur,  or  in 
combination  with  weight-extension  in  the 
treatment  of  hip -joint  disease  ;  in  the  latter 
case  the  band  is  appUed  to  the  perineum  on 
the  sound  side,  and  tied  to  the  head  of  the 
bed.  It  consists  of  a  soft  but  firm  band, 
with  a  tape  attached  to  each  end.  The 
middle  of  the  band  is  apphed  to  the  peri- 
neimi  accurately  over  the  tuber  ischii,  and 
the  ends  are  earned,  one  in  fr'ont  of  the 
gi'oin  and  the  other  behind  the  buttock,  to 
the  top  of  the  long  splint,  where  they  are 
tied  when  sufficient  extension  has  been 
given  to  the  Umb. 

The  perineal  band  is  objectionable  on 
account  of  its  liability  to  get  soiled,  its 
tendency  to  excoriate  the  skin,  and  the  dif- 
ficulty of  keeping  it  continuously  over  the 
tuber  ischii.  Fortunately,  however,  we  are 
now  able  to  dispense  with  it  altogether, 
as  a  far  more  efficient  counter-extending 
force  can  be  obtained  fr-om  the  weight  of 
the  patient's  body,  when  the  foot  of  the  bed 
is  raised;  the  extension  being  apphed  by 
means  of  a  weight  attached  to  the  limb. 

BiLTON  POLLAED. 

PERINEAL  FISTULA.  See  Ukinaey 
Fistula. 

PERINEAL  HERNIA.— The  protru- 
sion takes  place  between  the  bladder  and  rec- 
tmn.  in  the  male,  and  between  the  vagina 
and  rectum  in  the  female.  The  tumour  is 
more  often  to  one  side  of  the  middle  line 
than  directly  in  that  lino.   The  sao  either 
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passes  through,  or  becomes  covered  by,  the 
levator  ani.  The  contents  are  usually  small 
intestine,  but  the  bladder  has  been  found  in 
the  ruptm-e.  The  hernia  occurs  in  adults 
only,  and  is  more  frequent  in  females.  It 
is  usually  quite  readily  reduced.  The  her- 
nia has  been  inflamed,  and  has  also  been 
strangulated.  In  the  latter  condition  re- 
duction  by  taxis  has  been  successful.  In 
no  case,  apparently,  has  herniotomy  been 
performed,  Feederick  Treves. 

PERINEPHRITIC  ABSCESS  is  a 
common  condition,  often  associated  with 
one  or  other  form  of  renal  disease ;  indeed, 
it  is  a  question  whether  it  ever  arises  in- 
dependently of  the  latter.  The  renal  dis- 
eases most  Ukely  to  produce  the  condition 
are  simple  calculous  pyeHtis,  pyonephrosis, 
or  tubercular  disease  of  the  kidney.  In  other 
words,  all  the  graver  forms  of  suppuration 
in  the  organ  may  give  rise  to  abscess  around 
it  by  extending  outwards  until  the  cortex 
and  capsule  are  perforated ;  once  the  soft, 
loose,  periuephral  tissues  become  inflamed, 
the  process  extends  more  or  less  rapidly. 
This  suppuration  is  usually  early  limited 
by  a  plastic  deposit  at  the  borderland  be- 
tween the  sound  and  inflamed  tissue,  so 
that  the  abscess  is  soon  distinctly  bounded. 
If  this  limitation  take  place  close  to  the 
kidney,  it  is  often  a  matter  of  great  dif&- 
culty  to  determine  whether  the  pus  hes 
outside  or  inside  the  latter.  Fortunately, 
nowadays,  this  is  not  a  matter  of  great 
importance  when  the  question  of  treatment 
alone  has  to  be  considered. 

In  discussing  the  symptoms,  it  is  only 
necessary  to  point  out  the  few  details  in 
which  perinephral  abscess  differs  fi-om 
pyonephrosis.  In  the  first  place,  the  mat- 
ter seems  to  He  nearer  to  the  surface  in 
the  loin,  as  indicated  by  bulging  and  fluc- 
tuation. With  pyonephrosis,  the  enlarge- 
ment takes  place  steadily  downwai'ds  and 
inwards  towards  the  umbihcus,  and  the 
tumom*  is  sharply  defined  in  this  region, 
while  perinephritic  abscesses  tend  to  spread 
backwards  and  outwards,  and  are  not  as 
distinctly  defined  to  the  touch.  Urinary 
symptoms  are  more  fr'equently  absent  in 
extrarenal  suppuration  than  in  pyone- 
phrosis ;  in  the  former  there  is  very  Hkely 
to  be  some  amount  of  inflammation  of  the 
psoas  muscle,  causing  flexion  of  the  thigh 
and  pain  down  the  front  of  the  limb.  Be- 
yond these  the  subjective  and  objective 
symptoms  are  identical  with  those  of  simple 

PrONEPHEOSIS. 

The  treatment  is  very  simple  in  un- 
complicated cases.   It  consists  in  fr-ee  an- 
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tiseptic  drainage  at  the  point  of  election 
behind,  as  in  Nephrotomy. 

The  prognosis  is  good  in  most  cases. 
After  the  abscess  has  been  drained  tho- 
roughly it  soon  heals,  if  it  has  been  opened 
early,  and  nothing  remains  but  a  little  stiff- 
ness of  the  psoas,  which  soon  passes  off. 
But  if  such  a  case  is  allowed  to  run  on  un- 
treated, the  pus  may  spread  widely  across 
the  spine,  leading  to  caries  of  the  latter,  or 
down  into  the  pelvis  or  front  of  the  thigh, 
causing  much  mischief;  or  it  may  burst  into 
the  cavity  of  the  pleiura  or  peritoneum,  or 
into  the  intestines.  The  importance,  then, 
of  early  diagnosis  and  free  drainage  cannot 
be  too  much  insisted  on. 

Arthur  E.  Barker. 

PERINEUM,  Rupture  of  the— is  a  not 

very  uncommon  accident  occm'ring  dvuring 
parturition,  as  the  result  of  too  sudden  dis- 
tension of  the  maternal  orifice  by  the  pas- 
sage of  the  child's  head.  The  extent  of 
damage  inflicted  may  vary  considerably  in 
different  cases,  the  following  four  degrees 
of  the  injury  being  usually  described : — 1. 
Superficial  laceration  of  the  fourohette  and 
adjacent  portion  of  the  anterior  border  of 
the  perineima.  2.  Rupture  of  the  perineum, 
not  involving  the  sphincter  ani.  3.  Eup- 
tin:e  extending  through  the  sphincter.  4. 
Rupture  through  the  sphincter,  and  involv- 
ing the  recto-vaginal  septum.  Of  these  foiu: 
varieties,  the  two  first  constitute  what  is 
known  as  incomplete  rupture ;  while  the 
third  and  fourth  illustrate  the  complete 
form  of  the  injm'y. 

Causation. — Superficial  lacerations  are 
Jby  no  means  rare — as  an  accident  liable  to 
occur,  to 'some  extent,  in  the  great  majority 
of  first  labours.  The  more  serious  injury 
of  rupture  of  the  perineum,  incomplete  or 
complete,  usually  results  from  one  or  all  of 
the  four  following  causes  compHcating  de- 
livery : — 1.  Extreme  disproportion  between 
the  head  of  the  child  and  the  maternal 
orifice.  2.  Undue  rigidity  of  parts  (espe- 
eially  in  elderly  primiparffi).  3.  Incautious 
use  of  instruments.  4.  Prolonged  pressure 
fi-om  the  child's  head,  inducing  sloughing  of 
the  tissues,  in  tedious  and  difficult  labours. 

Symptoms. — Superficial  lacerations  do 
not,  as  a  rule,  give  rise  to  such  inconve- 
nience as  to  render  subsequent  surgical  in- 
terference necessary.  The  second  variety  of 
incomplete  rupture,  on  the,  other  hand,  is 
not  unusually  followed,  va  tune,  by  trouble- 
some results  consequent  upon  the  loss  of 
support  to  the  vaginal  wall,  inducing  a  ten- 
dency to  prolapse.  In  the  complete  forms 
of  nipture,  the  patient's  condition  is  further 


aggravated  by  the  resulting  loss  of  proper 
control  over  the  lower  bowel,  leading  to 
more  or  less  incontinence  of  fseces.  On 
inspection  in  such  cases,  it  wiU  be  found 
that  the  skin  surface  of  the  perineum  is 
replaced  by  a  triangular-shaped  projection 
of  cicatrised  mucous  membrane,^  of  which 
the  base  blends  with  the  margin  of  the 
patulous  anal  aperture. 

Operative  treatment  may  be  either  im- 
mediate or  remote  in  relation  to  the  oc- 
currence of  the  injmry.  "Whenever  possible, 
the  following  plan  should  be  adopted  as 
shortly  as  may  be  after  the  comx^letion  of 
delivery. 

Immediate  Operation.-Tlhe  patient  lying 
on  her  side  in  the  usual  obstetric  position, 
the  nates  should  be  brought  close  to  the 
edge  of  the  bed,  in  order  that  the  extent  of 
the  ruptm^e  may  be  fully  ascertained,  for 
which  purpose  a  good  light  is  essential. 
The  vagina  having  been  temporarily  plugged 
with  a  sponge,  secured  by  a  string  in  order 
to  facihtate  its  subsequent  removal,  the 
raw  surface  of  the  wound  is  to  be  thoroughly 
cleansed  with  an  antiseptic  solution.  Two 
or  three  sutures  are  next  inserted  by  means 
of  a  curved  needle,  passed  at  a  sufficient 
depth  to  ensure  firm  consolidation  of  the 
ruptm-ed  tissues.  The  wound  is  then  care- 
fully dried  with  a  clean  sponge,  and  the 
surfaces  are  brought  well  into  apposition  by 
traction  on  the  sutures,  which  are  finally 
tied  in  succession  from  behind  forwards. 
After  removal  of  the  sponge,  the  vagina 
should  be  gently  syringed  out  with  a  warm 
antiseptic  solution,  and  this  must  be  re- 
peated every  foiur  or  six  hours,  according  to 
the  amount  of  lochial  discharge.  The 
urine  must  be  drawn  off  by  catheter  three 
or  four  times  daUy.  The  bowels  are  to  be 
kept  quiet  by  means  of  opium  imtU  the 
fourth  or  fifth  day,  when  four  ounces  of 
warm  olive  oil  may  be  thrown  into  the 
rectum,  and  be  followed,  in  a  few  hom-s' 
time,  by  an  enema  of  plain  water.  The 
sutures  can  be  removed  as  soon  as  the 
bowels  have  acted. 

The  remote  operation  for  the  repair  of 
a  ruptured  perineum  is  one  of  a  plastic 
nature,  having  for  its  object  the  coaptation 
and  subsequent  primary  union  of  the 
freshly  denuded  smfaces  of  the  fissm-ed 
part.  The  difliculties  of  the  procedure  re- 
quired win  vary  according  to  the  extent  of 
the  original  rupture,  whether  incomplete  or 
complete,  and  will  also  somewhat  depend 
upon  the  existence,  or  not,  of  any  serious 
prolapse  of  the  vaginal  wall.  A  successful 
result  must  fm-ther  be  influenced,  not 
only  by  the  amount  of  attention  paid  to 
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the  observance  of  several  important  details 
of  the  operation,  but  also  very  materially 
by  the  state  of  the  patient's  health  at  the 
time  of  its  performance.  For  this  reason 
it  should,  as  a  rule,  be  postponed  until  the 
cliild  has  been  weaned  and  the  health  of 
the  mother  is  fully  restored  ;  all  sources 
of  local  irritation,  such  as  chronic  vaginal 
discharges,  hsemorrhoidal  conditions,  &c., 
being  attended  to  before  anything  is  at- 
tempted. 

The  operation,  usually,  is  best  under- 
taken about  a  week  after  the  cessation  of  a 
menstrual  period.  The  patient's  bowels 
having  been  thoroughly  relieved  by  an 
effectual  purgative  on  the  previous  day,  the 
rectum  should  be  further  cleared  by  an 
enema  shortly  before  she  is  placed  upon  the 
table.  After  induction  of  ansesthesia,  the 
nates  are  brought  close  to  the  edge  of  the 
table  and  drawn  forcibly  apart  by  the  hand 
of  an  assistant  on  either  side,  who  at  the 
same  time,  maiataias  the  patient's  knees  in 
the  usual  hthotomy  position.  Before  com- 
mencing, the  operator  should  well  syringe 
out  the  vagina  vidth  a  solution  of  iodine  in 
water,  and  insert  a  sponge.  Any  hairs  are 
then  shaved  off  the  labia,  and  the  parts  are 
carefully  cleansed. 

The  following  description  of  the  steps 
of  the  operation  wUl  suffice  for  either  de- 
gree of  rupture,  no  rectal  sutures,  of  com-se, 
being  reqiured  when  the  sphincter  remains 
intact : — 

1.  A  vertical  incision  is  made  on  each 
labium  along  the  Hne  of  junction  of  the 
sldn  and  mucous  membrane,  extending 
from  a  point  corresponding  to  the  termina- 
tion of  the  nympha  down  to  nearly  the 
level  of  the  anal  apertm'e,  where  the 
lateral  incisions  are  next  united  by  a  hori- 
zontal one,  carried  across  the  septum  at  the 
junction  of  the  vaginal  mucous  membrane 
with  that  of  the  rectum. 

2.  On  each  side,  a  triangulfir  flap  of 
mucous  membrane  is  dissected  off  from 
without  inwards,  so  as  to  leave  in  the 
middle  hne  a  V-shaped  portion  of  mucous 
membrane,  which  is  next  fr-eed,  from  below 
upwards,  as  far  as  to  the  level  of  the  upper 
extremity  of  the  previously  denuded  lateral 
surfaces.  The  apex  of  this  central  or 
vaginal  flap  should  now  be  held  up,  by 
means  of  forceps,  until  after  the  insertion 
and  tying  of  the  deep  sutm-es.  In  denuding 
the  surfaces,  whether  with  the  scalpel  or 
scissors,  great  care  is  required  to  completely 
remove  all  trace  of  mucous  membrane. 
Any  bleeding,  which  is  chiefly  venous,  may, 
if  troublesome,  be  arrested  by  the  tem- 
porary use  of  pressiu'e-forceps. 


3.  The  rectal  sutures  are  next  to  be 
inserted,  the  number  required  depending 
upon  the  amount  of  injury  sustained  by 
the  recto-vaginal  septum.  The  best  ma- 
terial for  this  pm'pose  is  fine  sOlcwonn-gut, 
rendered  phable  by  previous  immersion  in 
water.  Commencing  at  the  central  point 
of  the  everted  anal  margin,  the  operator 
passes  the  needle  from  the  rectal  aspect  to 
the  denuded  vaginal  sm-face,  and  thence 
directly  back  again  through  the  mucous 
membrane  of  the  bowel,  of  which  only  the 
extreme  edge  should  be  included,  with  a 
view  to  preventing  its  inversion.  Each 
stitch  should  be  at  once  firmly  tied,  and  its 
ends  then  cut  short  before  the  next  one  is 
inserted;  the  only  exception  to  this  rule 
being  in  regard  to  the  lowermost  one,  which 
it  is  well  to  leave  untied  until  after  the  rest 
of  the  operation  has  been  concluded. 

4.  The  introduction  of  the  deep  sutures 
is  effected  as  follows: — A  sharp  curved 
needle,  set  in  a  handle,  is  entered  on  the 
left  side  opposite  the  lower  external  angle 
of  the  denuded  surface,  at  about  a  quarter 
of  an  inch  distance  fi-om  the  skin -margin, 
whence  it  is  directed  through  the  remaios 
of  the  recto-vaginal  septum  across  the 
bowel,  to  finally  emerge  on  the  right  side  at 
a  point  corresponding  vpith  that  of  its  entry 
on  the  left.  The  eye  is  now  threaded  with 
stout  silkworm-gut,  which  is  thus  passed 
through  as  the  needle  is  withdrawn.  If 
possible,  the  needle  should  be  kept  em- 
bedded in  the  tissues  throughout  its  course, 
the  bowel  mean  while  being  protected  from 
injury  by  the  operator's  finger  in  the  rec- 
tum acting  as  a  guide.  'The  number  of 
deep  sutm'es  required  will  vary  fi'om  three  to 
five,  of  which  the  second  and  thfrd  ones  are 
to  be  passed  in  the  same  manner  as  the  first, 
at  successive  intervals  of  half  an  inch.  In 
the  introduction  of  the  two  highest  sutures, 
the  needle,  after  traversing  the  inner  aspect 
of  the  labium,  transfixes  the  triangular  flap 
of  the  vaginal  mucous  membrane  (above 
described)  before  passing  onwards  thi-ough 
the  right  labiiun,  to  emerge  at  a  point  cor- 
responding with  that  of  its  entry  on  the 
left  side. 

In  cases  complicated  by  extensive  pro- 
lapse of  the  posterior  vaginal  wall,  a  wedge- 
shaped  portion  may,  with  advantage,  be 
excised  from  the  centre  of  the  vaginal  flap, 
the  edges  being  afterwards  adapted  by  a 
series  of  fine  sutmres  knotted  on  the  vaginal 
surface,  with  their  ends  left  long  in  order  to 
facUitate  removal. 

5.  The  vaginal  sponge  is  now  removed ; 
the  passage  is  syi'inged  out,  and  the  siurfece 
of  the  woimd  cleansed  by  means  of  a 
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-am  of  iced  water.  The  patient's  knees 
•e  brought  together  again,  and  the  deep 
itiires  ai-e  tied  firmly  in  the  order  of  their 
sertion,  beginning  with  the  lowest  one, 
re  being  taken  to  avoid  inversion  of  the 
iu  edges.  Finally,  the  lowest  rectal  sutm'e 
seciu'ed. 

The  bladder  having  been  emptied  by 
"  catheter,  a  folded  napkin  is  applied  to 
e  perineum  and  retained  by  a  T -bandage, 
he  patient's  knees  are  then  fastened  to- 
ther,  and  she  is  placed  in  bed  on  her 
Je. 

A  modification  of  the  usual  operation, 
l\-ocated  by  Mr.  Lawson  Tait,  is  based 
)on  the  principle  of  removing  no  tissue 
hatever ;  and,  fmrther,  of  avoiding  trans- 
uon  of  the  skin-edges  in  the  introduction 

the  deep  sutm-es. 

The  procedm-e  consists  in  splitting  the 
mains  of  the  recto-vaginal  septum  hori- 
mtally,  by  means  of  curved,  sharp-pointed 
issors,  along  the  hne  of  cicatricial  tissue 

front  of  the  opening  in  the  bowel.  This 
cision  serves  to  define  the  base  of  a 
iginal  flaj),  of  which  the  sides  are  next 
eed  by  cutting  vertically  upwards  upon 
e  inner  aspect  of  either  labium.  The 
ep  sutm'es  are  then  passed  in  the  usual 
anner,  excepting  that  the  point  of  the 
iedle  is  both  entered  and  brought  out 
ion  the  raw  surface  immediately  within 
e  line  of  skin-margin.  No  '  rectal ' 
itches  are  employed  in  cases  of  complete 
pture  involving  the  sphincter  and  septum ; 
le  passage  of  one  or  more  deep  sutures 
loss  the  rent,  avoiding  transfixion  of  the 
miediate  margins  of  the  opening,  will  be 
iind  sufficient  to  eusm-e  its  closm-e. 
inaUy,  two  or  three  superficial  stitches 
e  introduced  anteriorly  to  limit  the 
i^nal  orifice. 

After-treatment. — The  diet  should  be 
,'ht  and  chiefly  farinaceous  for  the  first 
w  days.  The  parts  are  to  be  kept  dry, 
it,  at  the  same  time,  scrupulously  clean  by 
I'ly  washing  with  a  stream  of  antiseptic 
tion.  The  catheter  must  be  used  as  re- 
tired ;  or,  if  desirable,  the  patient  may  be 
lowed  to  turn  over  on  her  face  for  the 
ii  pose  of  emptying  the  bladder,  after  the 

'  forty-eight  hom-s  are  over.  The  bowels 
lid  be  kept  confined  by  repeated  small 

•  3  of  opium  during  the  first  three  or 

I  days,  after  which  they  may  be  moved 
V  the  injection  of  warm  olive  oil,  followed 

^.  plain  water  enema. 

Daily  evacuation  shoiTldbe  subsequently 

ii-ed  by  the  administration  of  some  mrld 

'tive,  as  compound  liquorice  powder  in 
spoonful  doses  each  night.    Mr.  Tait 
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prefers  to  keep  the  bowels  open  from  the 
commencement  by  the  daily  use  of  a  small 
enema.  As  a  rule,  the  deep  sutm-es  can  be 
taken  out  on  the  eighth  or  ninth  day,  any 
vaginal  sutures  being  removed  at  the  same 
time.  The  rectal  stitches  may  be  left  un- 
disturbed, provided  that  then.-  ends  have 
been  cut  short  as  directed. 

In  uncomplicated  cases  the  patient  may 
be  allowed  to  leave  her  bed  at  the  end  of  a 
fortnight.  W.  A.  Meredith. 

PERIOSTITIS. —Periostitis  may  be 
acute  or  clnronic,  and  of  the  acute  forms 
there  are  two  very  distinct  varieties. 

Simple  Acute  Periostitis  is  very  fre- 
quently the  result  of  an  injury,  such  as  a 
blow.  Syphilis  also  gives  rise  to  periosteal 
nodes,  which  are  in  some  cases  quite  acute. 
It  may  be  seen,  too,  after  acute  articular 
rheumatism,  typhoid  fever,  measles,  and 
scarlet  fever.  In  fact,  a  simple  acute  pe- 
riostitis may  arise  from  any  cause  which 
reduces  a  patient  below  his  natural  con- 
dition of  health. 

Pathology. —  The  periosteum  becomes 
vascular,  swoUen,  and  in  this  condition  is 
very  readily  separated  from  the  bone  be- 
neath. This  simple  form  of  inflammation 
generally  ends  in  resolution,  and  the  parts 
involved  return  to  their  normal  condition. 
But  it  may  terminate  in  suppm'ation ;  and, 
when  this  is  the  case,  a  simple  abscess  is 
formed,  which  has  less  tendency  to  burrow 
far  before  making  its  way  through  the 
fibrous  layer  of  the  periosteum  than  in 
the  case  of  the  diffuse  form  of  periostitis. 
Generally,  the  abscess  heals  up  without  any 
subsequent  necrosis,  but  occasionally  the 
exposed  portion  of  the  compact  tissue  dies, 
and  is  removed  by  exfohation. 

Symptoms. — An  acutely  tender  swell- 
ing forms  over  one  of  the  more  superficial 
bones,  such  as  the  tibia.  It  is  foimd,  on 
examination,  to  be  fixed  and  comaected  with 
the  bone,  and  to  be  so  tender  as  to  admit 
of  very  little  handling.  There  is  no  general 
enlargement  of  the  bone  itself,  and  the 
tumour,  although  connected  with  the  bone, 
feels  as  if  it  Avere  quite  upon  its  surface. 
The  other  signs  of  inflammation,  such  as 
heat  and  redness,  are  also  present,  and  the 
pain,  which  is  generally  worse  at  night, 
may  be  very  troublesome  if  the  part  be  in 
a  dependent  position.  Should  suppuration 
take  iJace,  the  opening  formed  by  nature 
or  the  sm-geon's  art  will  lead  directly  down 
to  the  bone,  when  examined  by  a  probe.  The 
temperature  wnW  probably  be  raised  several 
degrees,  especially  dm-ing  the  first  few 
days,  and  will  be  most  marked  at  night. 
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Treatment. — Leeches,  hot  fomentations, 
and  a  brisk  pui-ge  will  give  most  relief,  and 
may  possibly  arrest  the  progress  of  the 
disease.  The  part  should  be  raised  on  a 
pillow,  and  strict  rest  enjoined.  If  syphilis 
be  the  cause,  notwithstanding  the  acute 
symptoms  (for  as  a  rule  in  syphilis  the 
periostitis  is  subacute  or  chi-onic),  iodide 
of  potassium  alone  will  obtain,  at  any  rate, 
temporary  rehef,  and  may  be  looked  upon 
in  the  early  stage  as  almost  a  specific.  See 
Chronic  Periostitis.  'But  in  acute  perios- 
titis, not  dependent  on  syphihs,  iodide  of 
potassium  is  scarcely  so  ef&cacious  as  in 
the  more  chronic  forms  of  this  disease. 
An  incision  should  be  made  as  soon  as 
fluctuation  is  detected,  and  may  even  be 
made,  with  considerable  benefit,  before  this 
event  in  cases  in  which  the  symptoms  con- 
tinue um-eheved.  It  should  be  made 
through  the  periosteum  on  to  the  bone,  and 
antiseptic  precautions  should,  imder  such 
circumstances,  be  adopted  to  lessen  the 
chances  of  necrosis. 

The  constitutional  treatment  shoidd  not 
be  neglected,  especially  where  the  disease 
has  followed  upon  typhoid  fever  or  any 
other  exhausting  illness.  In  such  cases  the 
patient  will  require  tonics  and  a  generous 
diet,  but  whilst  the  temperature  is  raised, 
fluid  nourishment  and  an  effervescing  sa- 
line draught  will  probably  be  more  suit- 
able. 

Acute  Diffuse  Periostitis  or  Acute 
Necrosis  is  a  much  more  dangerous  disease 
than  the  one  just  considered,  and  requires 
the  highest  surgical  knowledge  and  skill  to 
bring  the  patient  suooessfiilly  through  his 
illness. 

CoMses. — It  is  commonly  seen  in  young 
and  growing  boys  at  or  about  the  age  of 
puberty,  the  patient  being  generally  rather 
feeble  and  iU-nom'ished.  It  is  very  rarely, 
if  ever,  seen  in  those  that  have  reached 
adult  age.  Some  slight  injury  appears, 
sometimes,  to  be  the  immediate  exciting 
cause.  But  this  is  oftentimes  so  sUght  as  to 
have  been  scarcely  noticed,  and  may  even 
be  entirely  forgotten.  This  is  aU  that  is 
definitely  known  as  to  the  causation  of 
this  very  curious  and  interesting  affection. 
It  is  only  fair,  however,  to  say  that  there 
are,  at  the  present  time,  good  reasons  for 
believing  that  the  peculiar  characters  of 
the  disease  owe  their  origin  to  an  infective 
organism  or  specific  virus,  planted  no  doubt 
on  a  suitable  soil,  but  introduced  from 
without.  It  is  beyond  the  purpose  of  this 
article  to  discuss  the  interesting  points  for 
and  against  this  view  of  the  disease,  and 
the  reader  must  refer  to  the  recent  inves- 


tigations which  have  been  carried  out  on 
animals. 

Pathology. — The  parts  most  frequently 
affected  are  the  tibia  and  fibula,  but  any 
long  bono  may  be  the  seat  of  this  disease. 
The  flat  bones,  on  the  other  hand,  are  very 
rarely  attacked.  The  inflammation  very 
rapidly  terminates  in  suppuration,  and  the 
pus  thus  formed  diffuses  itself  between 
the  periosteum  and  the  bone  over  a  wide 
and  extensive  area.  If  the  inflammation 
starts  in  the  diaphysis,  this  stripping  of  the 
periosteum  stops  generally  at  the  epiphysial 
hne.  But  if  it  should  extend  to  this  line, 
or  start  in  its  neighbourhood,  the  inflam- 
mation may  extend  into  the  growing  tissue 
between  the  shaft  and  the  epiphysis,  and 
then,  when  the  process  involves  the  perios- 
teum from  one  epiphysis  to  the  other,  the 
whole  diaphysis  may  lie  loose  in  a  large 
abscess-cavity.  It  is  stated  that  it  fre- 
quently begins  at  the  epiphysial  line,  and 
simtiltaneously  extends  down  the  medullary 
canal  on  the  inside,  and  between  the  perios- 
teum and  the  bone  on  the  outside.  In 
either  ease,  total  necrosis  of  the  whole 
shaft  may  be  the  consequence  of  this 
disease.  French  pathologists  assert  that 
total  necrosis  does  not  occur  without  this 
simultaneous  osteomyeHtis.  The  joints,  as 
a  rule,  escape  if  the  inflammation  has  be- 
gun in  the  diaphysis,  but  occasionally  the 
epiphysis  itself  is  involved  in  conjunctian 
with,  or  without  the  shaft,  in  which  case 
the  affected  joint  may  fiU  with  pus,  and 
bring  in  its  train  aU  the  dire  consequences 
of  suppui-ative  arthritis.  Irrespectively  of 
this  possibUity,  pysemia  is  especially  prone 
to  occur  in  acute  diffuse  periostitis.  When 
the  periosteum  has  been  stripped  fi'om  tiie 
bone  over  a  considerable  area,  and  in- 
cisions are  not  quickly  made,  the  pus  with 
difiiculty  makes  its  way  through  the  fibrous 
layer  of  the  periosteum;  and  finally,  if 
stiU  unrelieved,  diffuses  itself  among  the 
muscles,  forming  oftentimes  an  enormous 
abscess  before  it  reaches  the  surface.  There 
is  in  such  a  case  no  rai-efaction  of  bone  as 
in  ostitis,  but  the  bone  simply  dies  enmOBse. 
When  this  has  taken  place,  and  the  ^ns 
has  been  evacuated,  the  periosteum  be^ns 
to  form  new  bone,  and  a  large  ensheathing 
case  is  eventually  produced,  with  cloaose 
for  the  escape  of  pus.  The  further  history 
of  this  condition  is  described  under  Nk- 

CROSIS. 

The  symptoms  may  ensue  immediately 
after  an  accident  or  some  slight  injury,  bS 
has  been  stated  imder  causation,  or  there  | 
may  he  an  interval  of  a  few  days  before 
the  onset  of  acute  sjTiiptoms.  But  in  eitb^ 
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ise  this  history  of  an  injiuy,  trivial  though 
may  be,  is  so  generally  given  that  it  can- 
it  be  regarded  as  a  mere  coincidence. 

Shivering  or  even  a  rigor,  with  a  tem- 
latm-e  of  102°  to  104°  Fahr.,  generally 
^hers  in  the  attack.  Headache,  loss  of 
'|:)etite,  vomiting,  and  even  diarrhoea  may 
so  be  present.  The  local  symptoms  may 
r  a  time  be  in  abeyance,  and  the  patient 
:  thought  to  be  suffering  from  some  acute 
lecific  disease,  especially  as  the  case  will 

bably  be  that  of  a  child  or  youth.  In 

'  or  three  days,  the  local  symptoms 
.  laifest  themselves  by  pain  and  a  diffused 
dematous  swelling  over  one  of  the  long 
mes,  generally  the  femm-,  tibia,  or  humerus. 

The  diagnosis  may  at  the  time  present 
)me  httle  difficulty — i.e.  before  the  pre- 
nce  of  pus  can  be  detected  by  fluctuation, 
lie  question  generally  arises  between  such 
seases  as  celluhtis,  acute  rheumatism, 
id  acute  diffuse  periostitis.  In  cellulitis, 
lere  has  generally  been  some  injm-yto  the 
•pj^uments  by  a  wound,  and  the  inflam- 

ion,  startiug  very  soon  after  the  injm-y, 

rapidly  spread  beyond  the  next  joiat ; 

le,  in  acute  diffuse  periostitis,  the  swell- 
,1,'  has  come  on  more  slowly  and  been  con- 
ind  to  the  soft  parts  covering  one  bone, 

has  not  passed  beyond  the  neighbouring 
iculations.  In  acute  rheimaatism,  on  the 
her  hand,  the  inflammation  wiU  be  con- 
ledto  the  soft  parts  near  the  joint,  and  on 
qiiiry  some  other  joint  will  probably  be 
iind  tender  on  examination,  or  to  have 
•ea  so  during  the  illness.  Should  there 
Jl  be  any  doubt  as  to  the  presence  of  deep- 
ated  pus,  an  exploratory  puncture  with  a 
irrow-bladed  knife  can  do  no  harm  ;  and 
it  is  a  matter  of  such  vital  importance  to 
ake  the  necessary  incisions  as  early  as 

ible,  this  exploratory  operation  should 

•jr  be  neglected  in  doubtful  cases— to 
iticipate  rather  than  wait  for  the  forma- 
>n  of  pus  being  the  object  of  every  surgeon. 

If  this  is  not  done,  fluctuation  becomes 
'  net  in  a  few  days,  and  on  introduciug 

:inger  through  the  openings  which  are 
made,  the  shaft  \viQ  be  foxmd  denuded 
a  variable  extent,  according  to  the  severity 
the  case  and  the  length  of  time  that  has 
'psed  since  the  pus  began  to  burrow, 
t'^Te  makmg  its  way  through  the  perios- 
I'n.  On  moving  the  Hmb  it  is  possible, 
this  stage,  that  indistinct  crepitus  may  be 
t  between  the  shaft  and  the ,  epiphysis, 
"s  will  not  be  surprismg  after  what  has 
'■n  said,  m  a  preceding  paragraph,  on  the 
"lology  ofthe  disease.  ^  ' 
iJunng  all  this  time  the  temperature 

>'een  high,  and  the  other  symptoms  of 


the  febrile  condition  have  contmued  un- 
checked, but,  as  soon  as  the  pus  has  been 
evacuated,  the  temperatm-e  generally  begins 
to  fall  and  the  patient  improves.  The  tem- 
perature may  again  rise  with  a  fresh  collec- 
tion of  pus,  indicating  possibly  the  want 
of  a  counter-opening  or  a  new  area  of  ne- 
crosis. But  before  this  has  time  to  take 
place,  or  even  in.  spite  .of  the  evacuation 
of  pus,  symptoms  of  pyaemia  may  super- 
vene, or  pneumonia,  plem-isy,  or  pericar- 
ditis may  bring  the  case  to  a  fatal  termina- 
tion. If  an  epiphysis  of  one  of  the  larger 
joints,  such  as  the  knee,  has  been  primarily 
involved,  and  suppurative  arthritis  has  en- 
sued, the  dangers  of  such  a  calamity  have 
been  still  further  increased.  Should  the 
patient  avoid  aU  these  possible  causes  of 
shipwreck,  he  still  has  a  long  and  exhausting 
illness  before  him,  if  the  entire  shaft  has  be- 
come necrosed.  The  profuse  suppuration,  in 
such  a  case,  induces  emaciation  and  exhaus- 
tion of  the  gi-avest  kind,  but,  where  only  a 
portion  of  the  shaft  of  a  long  bone  has  been 
denuded  of  its  periosteum  and  has  conse- 
quently died,  the  symptoms  are  propor- 
tionately less  severe.  The  steps  by  which 
the  dead  bone  is  eventually  removed  are 
considered  under  Necrosis. 

There  are  other  less  common  varieties 
of  this  complaint  than  the  one  above  de- 
scribed. _A  subacute  form  is  occasionally 
seen,  which  is  much  less  dangerous;  and 
a  multiple  form  sometimes  occurs,  in  which 
several  bones  are  simultaneously  attacked. 
The  latter  is  often  rather  more  of  the 
nature  of  osteomyelitis,  and  is  especially 
prone  to  lead,  very  early,  to  a  fatal  result 
from  septicaemia. 

Treatment. — Early  and  free  incisions 
are  here  imperatively  needed,  andean  alone 
save  the  patient  from  necrosis  of  the  whole 
shaft.  The  finger  or  probe  should  be  passed 
into  the  incisions,  to  see  if  more  dependent 
openings  can  be  made  than  the  ones  first 
selected.  At  the  same  time — and  this  is 
the  advantage  that  the  finger  has  over  the 
probe— the  opportunity  should  be  seized  to 
estimate  the  amount  of  bone  that  is  akeady 
stripped  of  its  periosteum.  From  time  to 
time  ixee  incisions  may  also  be  required 
during  the  subsequent  treatment  of  the 
case.  Absolute  rest  upon  a  good  splint  is 
oftentimes  a  great  advantage,  and  is  really 
necessary  in  those  cases  in  which  the  epi- 
physis or  joint  is  involved.  Whether  the 
strictly  antiseptic  method  of  Lister  should 
be  adopted,  in  such  a  case  as  this,  is  a  matter 
of  choice  rather  than  necessity.  Putrefac- 
tion and  decomposition  of  the  discharges 
should  undoubtedly  be  prevented.   But  in 
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the  Listerian  treatment  of  acute  diffuse 
periostitis  the  di-essmgs  have  to  be  fre- 
quently changed,  or  they  will  quickly 
putrefy,  for  sources  of  putrefaction  are 
already  present  in  the  pus  before  it  is  eva- 
cuated. Personally,  the  writer  prefers,  m 
this  particular  disease,  a  more  open  method 
of  treatment,  with  fi-equent  injections  of 
an  antiseptic  solution.  The  question  of  am- 
putation of  the  limb  has  sometimes  to  be 
seriously  considered,  in  cases  in  which  the 
jieighbouring  jomt  has  suppurated ;  and  the 
operation  may  also  occasionally  be  neces- 
sary ia  feeble  patients,  who  do  not  rally  after 
the  incisions  have  been  freely  made,  but 
who  seem  gradually  to  get  weaker  and 
weaker,  and  in  whom  the  discharge  con- 
tinues as  profuse  as  before,  without  any  sign 
of  diminution— cases,  in  fact,  in  which  one 
thinks  there  is  a  poor  chance  of  recovery 
unless  this  di-aia  be  removed,  and  that 
speedily. 

If  the  whole  shaft  of  a  long  bone  has 
become  necrosed  and  separated  from  its 
epiphyses,  subperiosteal  resection  may  bo 
employed  quite  early  ia  the  progress  of  the 
disease,  before  new  bone  has  been  formed 
by  the  periosteum.  The  patient  is  thus 
reHeved  of  a  very  serious  drain  upon  his 
constitution ;  for  when  tliis  can  be  suc- 
cessfully accompHshed,  the  amount  of  pus 
secreted  is  very  greatly  diminished,  and  the 
new  bone  that  is  formed,  after  the  removal 
of  the  old  shaft,  seems  as  strong  and  as 
sound  as  when  it  is  left  within  its  periosteal 
sheath.  To  facihtate  its  removal,  the  dead 
bone  may  be  divided  by  a  chain  saw. 
Each  end  can  then  be  easily  twisted  off 
from  its  epiphysis,  if  it  has  not  already 
become  quite  detached.  Se6_  Subperiosteal 
Eesection. 

The  removal  of  sequestra  at  the  ordi- 
nary time,  when  they  have  become  loose 
and  detached  within  an  invaginating  sheath 
of  new  bone,  is  discussed  under  Neceo- 
sis.  Little  need  be  said  about  the  con- 
stitutional treatment  of  this  disease,  for  it 
is  evident  that  everything  must  be  done 
which  will  assist  in  supporting  the  patient 
tlirough  an  exhausting  and  trying  illness. 
Tonics  and  a  stimulating  nutritious  diet 
must  be  given  as  far  as  they  can  be  borne. 
Morphia  may  also  be  necessary  to  allay 
pam,  and  soothe  the  irritable  condition  into 
which  many  of  these  patients  fall. 

3.  Chronic  Periostitis.— Simple  uncorn- 
plicated  chronic  periostitis  is  rare,  except  in 
syphilis.  It  is  the  custom,  however,  to  call  al- 
most aU  cases  of  thickening  and  enlargement 
of  bone  periostitis,  whereas,  undoubtedly, 
ostitis  is  generally  the  primary  condition 


in  these  cases,  whilst  the  periosteum  is  only 
secondarily  involved.  Consequently,  the 
reader  must  look  to  the  article  on  Ostitis 
for  much  that  he  might  possibly  expect  to 
find  here.  Taking,  then,  the  syphilitic  forms 
first,  as  being  by  far  the  niost  important, 
we  find  that  syphilitic  nodes  are  due  to 
a  more  or  less  chronic  inflammatory  infil- 
tration of  the  deep  layers  of  the  periosteum. 
They  occur  both  early  and  late  in  the  disease. 
The  earhest  appear  between  the  second  and 
third  month  after  infection,  generally  on 
the  superficial  bones,  and  yield  very  readily 
to  treatment.  The  later  variety  do  not  often 
appear  before  the  second  year,  and  frequently 
not  till  a  still  more  advanced  period ;  but,  in 
exceptionally  rapid  cases,  they  may  trouble 
the  patient  somewhat  earlier  in  the  disease 
than  even  the  second  year.  They  do  not 
yield  so  readily  to  treatment,  and  often  lead 
to  a  development  of  new  bone  on  the  surface 
of  the  old.  Occasionally  they  suppurate,  and 
give  rise  to  a  troublesome  sinus  or  ulcer. 
Dead  bone  is  generally  found  at  the  bottom 
of  this  sinus,  but  may  take  years  to  sepa- 
rate fi.'om  the  Uving ;  such  sinuses  are 
therefore  very  slow  in  healing.  The  gumma 
may  affect  the  periosteum  as  it  does  other 
tissues,  and,  if  um-eHeved,  softens  in  the 
usual  way,  exposing  the  bone  beneath.  The 
latter  is  then  found  to  be  superficially 
affected,  and  often  falls  into  a  caiious  and 
necrotic  condition,  leading  to  those  frightful 
ulcerations  of  bone  which  are  now  rarely 
seen  except  in  our  museum  specimens. 

There  is  still  another  form  of  chronic 
periostitis,  and  that  is  the  osteoplastic 
variety  accompanying  osteosclerosis.  The 
periosteum  here  slowly  develops  new  bone, 
which  may  be  an-anged  in  layers  parallel 
to  the  surface  or  in  nodulated  masses. 
When  the  latter  assume  a  definite  size  and 
outline,  they  are  sometimes  called  osteo- 
phytes. The  new  bone  that  is  laid  on 
parallel  to  the  surface,  in  chronic  ostitis, 
is  at  first  spongy,  with  large  vessels  sui'- 
rounded  by  round  cells  and  running  at 
right  angles  to  the  surface.  Part  of  this 
new  bone  is  again  absorbed,  but  in  a  great 
measure  it  undergoes  the  same  sclerotic 
change  that  occurs  in  condensing  ostitis, 
and  leaves  the  shaft  so  much  the  larger. 
It  is  doubtful  whether  there  are  other  defi- 
nite causes  besides  syphilis  for  the  condi- 
tions above  described.  LocaHsed  patches  w 
chronic  periosteal  thickening  ai-e  seen  botfl 
in  hereditary  syphilis  and  struma,  but  they 
are  quite  as  much  osteal  as  periosteal,  uKe 
the  cases  of  osteosclerosis  above  alluded  10, 
except  that  they  are  generally  rather  more 
limited  in  extent. 
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Symptoms. — Pain  of  a  diill  aching  kind, 
•worse  at  night  and  in  wet  weather,  is  the 
>principal  and  most  characteristic  symp- 
<tom,  the  chief  complaint  which  is  made 
>being  the  inahUity  to  get  to  sleep  after 
rgoing  to  bed.  This  pain  is  rarely  acute. 
i.'On  examination,  a  swelling  is  generally  felt 
:oa  passing  the  tips  of  the  fingers  over  the 
:>part  complained  of ;  this  is  most  lilcely  to 
■be  the  shin  or  the  superficial  parts  of  one 
j  of  the  long  bones,  such  as  the  tibia,  ulna,  or 
cla\'icle.    The  superficial  soft  tissues  are 

i found  quite  free  from  inflammation,  unless 
a  node  has  accidentally  suppurated  or  the 
case  be  one  of  gummatous  periostitis.  Ten- 
derness on  pressure  wOl  vary  greatly  in 
different  patients,  but  it  is  not  often  acute, 
although  occasionally  the  sUghtest  touch 
••  seems  to  cause  great  pain,  even  in  men  who 
are  not  otherwise  very  sensitive.  This  is, 
however,  more  generally  seen  in  the  earher 
nodes,  which  have  been  before  mentioned 
imder  Simple  Aciote  Periostitis. 

Treatment. — For  the   early  syphiHtic 
nodes,  it  is  not  necessary  to  discontinue 
the  mercmial  treatment  that  has  already 
been  begim.    The  pain  and  swelling  gene- 
rally disappear  as  soon  as  the  patient  is 
fully  imder  the  influence  of  the  drug.  If 
tliis  fail,  the  administration  of  small  doses 
•.  V.)  of  iodide  of  potassium,  for  a  few 
s,  is  almost  certain  to  give  immediate 
ef.    But  unless  merciu^  is  continued. 
It  is  for  the  other  early  syphihtic  mani- 
festations, over  a  long  period,  the  nodes 
are  Uable  to  return,  whether  iodide  of  potas- 
sium be  given  or  not.    For  the  later  forms 
,  ^f  syphihtic  periostitis,  including  the  gum- 
.  mata,  even  when  they  are  fluctuating,  iodide 
of  potassium,  in  gradually  increasing  doses 
:from  gr.  x.  to  gr.  xxx.  t.d.s.,  is  generally 
BufBcient  to  procure  a  very  decided  and 
:  marked  improvement  in  aU  the  symptoms. 
Occasionally,  the  improvement  is  neither 
very  marked  nor  very  prolonged.  Mercury 
should  then  be  given  till  the  gums  ai-e 
slightly  touched.    It  is  not  often  that  this 
•IS  required,  and  scarcely  ever  in  the  gum- 
rnatous  form  of  periostitis.    But  when  the 
disease  does  not  readily  yield  to  iodide  of 
potassiiun,  mercury  should  most  certainly 
be  tried,  and  most  suitably  in  the  form  of 
blue  pill  gr.  v.  daily,  or,  if  tliis  be  insufficient 
\o  make  any  impression,  twice  a  day. 
Busters  sometimes  give  great  rehef,  and 
should  always  be  employed  in  conjunction 
with  the  above  treatment,  if  there  is  much 
pam  and  tenderness.    If,  notwithstanding 
the  treatment  here  prescribed,  the  symp- 
toms stOl  persist,  fr-ee  division  of  the  peri- 
osteum at  the  most  tender  spot  will  some- 


times do  all  that  is  required  and  bring  the 
case  to  a  successful  termination. 

If  suppuration  takes  place,  notwith- 
standing the  above  treatment  by  iodide 
of  potassium  and  mercury,  and  the  skin 
becomes  thin,  the  abscess  should  be  opened 
with  the  fullest  antiseptic  precautions,  so 
as  to  avoid,  if  possible,  the  occurrence  of 
necrosis.  H.  H.  Glutton. 

PERIPEOCTITIS.— Inflammation  of 
the  tissues  surrounding  the  rectum. — The 
lower  part  of  the  rectum,  when  at  rest,  is 
normally  closed  by  tonic  contraction  of 
the  circular  muscular  fibres,  by  which  the 
mucous  membrane  is  thrown  into  longi- 
tudinal, closely  approximated  folds.  During 
defaecation  the  tube  is  more  or  less  consider- 
ably distended.  In  constipated  or  flatulent 
subjects,  the  distension  may  be  very  great 
and  permanent  from  accumulated  faeces  or 
flatus.  To  admit  of  this  variation  in  caUbre, 
the  bowel  is  surrounded  by  lax  cellular 
tissue,  which  below  becomes  continuous 
with  the  adipose  tissue  of  the  ischio-rectal 
fossae.  This  ceUiilar  tissue  contains  a  large 
quantity  of  adenoid  tissue,  partly  diffused 
and  partly  aggregated  in  nodules  resembUng 
the  solitary  glands  of  the  intestine. 

This  tissue  is  not  infrequently  inflamed, 
and  the  inflammation  may  be  acute  or 
chronic.  It  may  occur  spontaneously, 
probably  from  u-ritation  of  the  adenoid 
tissue  in  phthisical  patients,  or  from  direct 
violence,  as  from  blows  or  kicks,  or  even 
from  exposure  to  cold.  It  may  also  be  due 
to  perforation  of  the  rectum  by  ulceration 
or  by  foreign  bodies,  as  enema-tubes,  rectal 
bougies,  fish-bones,  &c.;  or  it  may  be  se- 
condary to  inflammation  of  adjacent  parts, 
as  of  the  prostate,  bladder,  vagina,  or  from 
necrosis  of  the  sacrum  or  coccyx.  If  fiscal 
matter  escape  fr'om  the  bowel  into  this  tissue, 
the  inflammation  is  very  severe  and  exten- 
sive. 

In  the  acute  stage,  the  patient  com- 
plains of  a  sensation  of  heat  and  weight  in 
the  perinemn,  and  of  pain  in  defaecation.  If 
the  inflam'ed  part  be  small  and  at  some 
distance  fr'om  the  sm-face,  there  may  be 
no  external  evidence  ;  but  if  neglected,  the 
inflammation  will  rapidly  spread,  and  a  hard 
brawny  swelling  will  be  found  occupying 
one  or  both  ischio-rectal  fossae.  The  chronic 
form  is  very  insidious,  and,  if  due  to  inflam- 
mation of  adjacent  parts,  may  fail  to  attract 
attention.  If  neglected,  it  may  result  in 
considerable  denudation  of  the  bowel. 

When  the  patient  complains  of  pain  in 
defaecation,  without  any  external  sign  of  the 
cause,  the  rectiun  should  bo  carefully  ex- 
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plored  with  the  finger ;  and  if  any  part  of 
the  mucous  membrane  be  discovered  to  be 
swollen,  tender,  and  hotter  than  the  rest,  the 
left  forefinger  being  retained  in  the  bowel 
as  a  guide,  a  straight  knife  should  be  intro- 
duced alongside  the  bowel  from  the  anal 
portion  of  the  perineum,  and  pushed  steadily 
onwards  to  a  level  with  the  tip  of  the  guiding 
finger.  If  suppuration  has  aheady  com- 
menced, as  is  usually  the  case,  the  exit 
afforded  for  the  pus  wiU  give  rehef  and 
probably  prevent  perforation  of  the  bowel. 
If  there  be  no  pus,  the  bleeding  from  the 
inflamed  part  will  prove  serviceable.  Any 
more  superficial  suppuration  must  be  in- 
cised in  the  usual  manner,  and  the  cavity 
washed  out  with  carboUsed  water.  The  pus 
is  usually  extremely  ill-smeUing,  even  when 
there  is  no  direct  communication  with  the 
bowel.  The  wound  may  be  dressed  with 
iodoform  and  filled  with  cotton  wool.  If 
a  rectal  fistula  result,  it  must  be  treated 
according  to  the  condition  of  the  part. 

In  chronic  cases,  any  retained  pus  must 
be  evacuated  and  the  woimd  dressed  in  a 
similar  manner.  Sinuses  must  be  either 
laid  open  or  irrigated,  according  to  their 
extent  and  direction.  The  exciting  cavise 
must  also  be  treated  as  the  requirements  of 
the  case  may  suggest.  The  patient  must 
be  kept  at  rest  in  the  horizontal  position, 
and  an  easy  daily  action  of  the  bowels 
ensured  by  suitable  diet  and  pm-gatives. 

Jeremiah  McCarthy. 

PERITONITIS,  or  inflammation  of  the 
serous  membrane  that  lines  the  abdomen 
and  covers  the  contained  viscera,  is,  like 
inflammation  of  other  tissues,  brought  about 
by  various  agencies,  of  which  the  eflect  is  to 
lessen  the  vitaUty  of  the  parts  assaUed,  and 
to  lead  to  more  or  less  manifest  changes  in 
structure  and  function. 

The  causes  of  peritonitis  are :  (1)  Bruises, 
and  the  resulting  UTitation;  (2)  wounds 
of  the  abdominal  wall  and  organs,  with  in- 
filtration of  faeces,  mine,  or  other  irritating 
material ;  (3)  ulceration  or  gangi-ene  of  the 
intestine,  with  the  like  infiltration  of  in- 
jmiouB  material ;  (4)  the  distributed  infec- 
tive particles  of  pyoemic,  tuberciflar,  and 
maHgnant  disease.  The  varieties  of  peri- 
tonitis are,  accordingly — (a)  simple,  (&)  sep- 
tic, and  (c)  specific,  while  in  extent  it  may 
be  'partial'  or  'general,'  and  in  degree 
'  chronic  '  or  '  acute.' 

Anatomical  Changes  and  Mechmvism, — 
In  the  event  of  bruise,  the  peritoneum  may 
be  the  seat  of  ecchymosis  in  varying  degrees, 
piuictiform  or  diffuse,  as  may  be  seen  on 
]30Bt-mortem  examination  after  early  death 


associated  with  fractured  pelvis,  ruptui-ed 
viscera,  &c.  A  slight  amount  of  what  is 
virtually  simple  peritonitis  may  attend  the 
infliction  of  a  bruise,  and  is  present  in 
wounds  of  the  peritoneum  which  heal  by  a 
perfectly  aseptic  process.  But,  under  both 
conditions,  the  recovery  of  the  patient  is 
so  simple  and  speedy  that  the  evidence  of 
peritonitis  is  not  conspicuous,  and,  in  the 
event  of  death  from  other  cause,  its  ana- 
tomical traces  may  be  confined  to  an  in- 
considerable adhesion  or  superficial  scar — 
provided  that  the  parts  be  kept  at  rest. 
Undue  intestinal  movement,  brought  about 
by  the  use  of  food  improper  in  such  circum- 
stances, may,  however,  aggravate  the  simple 
peritonitis  to  the  exudation  of  extra  lymph 
and  its  resulting  adventitious  adhesions. 
Permanent  traces  of  previous  peritonitis 
occur  in  the  form  of  fibrous  tissue  variously 
attached  to  the  serous  surface,  as  smooth 
bluish-white  opacities,  streaky  cicatrices, 
close  adhesions,  d'ehcate  fibrous  shreds,  or 
firm  cords  and  bands.  In  extent,  the  above 
forms  of  simple  peritonitis  are  'partial.' 
In  chronic  (simple)  peritonitis  associated 
with  ascites,  the  surface  of  the  membrane 
may  be  slightly  injected  and  thinly  coated 
with  granulations,  lymph,  or  both,  in  the 
absence  of  pus,  decomposition,  and  consti- 
tutional infection.  In  extent,  chronic  peri- 
tonitis is  '  general.' 

In  the  event  of  extensive  putridity,  as 
on  the  decomposition  of  blood  or  serum 
after  operation,  or  on  the  flooding  of  the 
serous  sac  with  the  juices  of  the  alimentary 
canal  through  sudden  perforation  of  intes- 
tine, the  result  is  a  rapidly  fatal  septicsemia, 
chiefly  characterised  before  death  by  col- 
lapse, with  sometimes  an  entire  absence 
of  inflammatory  phenomena.  Petechiss 
on  the  peritonevmi  and  other  serous  mem- 
branes are  not  imcommonly  found  after 
death  in  septicemia,  and  are  not  to  be 
confounded  with  those  of  ecchymosis.  Be- 
tween these  extremes  are  found  average 
cases  of  'acute  peritonitis,'  which  may 
be  '  pai'tial '  or  '  general,'  according  to  the 
extent  to  which  the  serous  sm'faces  ai'o  im- 
phcated,  and  in  which  the  inflammation  is 
not  infrequently  partial  at  first,  and  sub- 
sequently spreads  imtil  more  generalised,  or 
until 'universal.' 

Acute  peritonitis  is  always  septic,  and 
occurs  under  circumstances  of  woundi 
ulceration,  gangrene,  and  pytemic  or  other 
metastatic  infection.  In  perforating  wound 
of  the  peritoneal  cavity,  decomposition  may 
arise  fi'om  without ;  in  wound  of  the  intes- 
tine, by  issue  of  feces  from  within;  in 
ulceration,  by  leakage  of  fiEces;  in  gaa« 
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.  lie,  by  imbibition  thi-ough  the  putrefying 
issues ;  and  in  pysemio  abscess  at  the  sui'- 
ice  of  the  hver,  the  source  of  peritoneal 
litation  is  evident.  The  anatomical 
■hanges  denoting  acute  peritonitis  are  exu- 
.  lation  of  lymph,  pus,  or  both,  and  vascular 
ijection,  which  are  as  apparent  after  death 
IS  diu-ing  life.  The  amount  of  lymph  exuded 
uay  be  no  more  than  a  stippled  film,  or 
nay  be  enough  to  be  stripped  off  with  the 
ingers ;  while  its  colour*  may  be  yellow, 
irab,  broMTi,  or  green.  The  pus  exuded 
nay  have  any  consistence  between  that  of 
nilli  and  that  of  clotted  cream,  with  any  of 
he  above  colours.  Either  exudation  may 
;xist  singly,  or  the  two  may  be  combined 
n  any  proportion.  The  vascular  injection 
nay  vary  from  the  scantiest  redness  to  a 
:rimson  or  pmrple  velvety  fidness  on  the 
oarietal  or  visceral  sm-face,  like  the  condi- 
;ion  of  the  eye  called  '  pannus.' 

In  the  specific  peritonitis  of  tubercle,  the 
'xudation  is  found,  as  the  name  implies,  in 
lotted  nodules,  which  vary  from  the  size  of 
lardly  visible  grains  to  that  of  mustard- 
^eeds,  green,  yellow,  white,  or  opalescent, 
iften  on  a  pink  ground  of  vascular  injec- 
ion,  at  various  distances  apart,  or  forming 
..  I  continuous  granular  membrane. 

In  various  forms  of  mahgnant  disease, 
bhe  peritoneal  membrane  is  foimd  to  be 
dotted  in  varying  extent  and  profusion 
ryith  scattered  nodules  of  tumour-growth, 
averaging  a  size  between  those  of  mustard- 
eieeds  and  peas,  but  in  some  instances  form- 
ing considerable  masses.    Their  colom'  is 
fiffcen  simply  white ;  but  pink,  red,  or  purple 
ijints  may  be  imparted  by  a  varying  blood- 
laupply ;  while  an  additional  or  alternative 
•yellow  stain  may  be  present  thi'ough  general 
1  aundice  or  local  bUe-staining.    The  ana- 
:3omical  resemblances  between  tubercular 
and  malignant  infiltration  of  the  peri- 
toneum are  sufficiently  great   to  render 
iheir  distinction  in  some  cases  difficult, 
without  regard  to  other  circumstances.  To 
;he  latter  condition  the  term  '  malignant 
^  peritonitis '  is  sometimes  applied. 

The  symptoms  of  peritonitis  are  local 
ind  constitutional.  The  local  consist  of 
sain,  tenderness,  and  the  impairment  of 
visceral  muscular  functions.  The  consti- 
tutional are  alterations  in  the  temperature, 
f'llse,  and  respiration,  and  also  in  the 
If  meanour  and  facial  expression.  There 
lastly  the  act  of  vomiting,  a  symptom 
i)i-obably  indicative  of  local  irritation  and 
'  3f  constitutional  sympathy  combined. 

The  pain  and  tenderness  in  cases  of 
oruise  are  great  at  first,  and  may  be 
iggravated  if  the  parts  concerned  be  not 


kept  at  rest.  In  cases  of  perforation  of  the 
bowel  and  flooding  of  the  peritoneum  with 
fffical  fluids  the  pain  is  great,  as  if  from  the 
pungent  irritation  of  the  noxious  matters, 
and  ceases  only  in  advanced  collapse.  In 
acute  peritonitis,  more  slowly  brought  about 
by  similarly  septic  means,  the  pain  and 
tenderness  are  conspicuous,  the  area  of  the 
latter  being  proportioned  to  the  '  partial ' 
or  '  general '  extent  of  the  affection.  In 
tubercular  and  mahgnant  infiltration  the 
pain  may  be,  and  commonly  is,  ml. 

The  temperatm-e  in  peritonitis  may  be 
raised  or  lowered.  The  painful  state  of 
mere  bruising  may  be  attended  with  eleva- 
tion of  temperature,  apparently  due  to  the 
pain ;  while  the  onset  of  the  same  condition 
may  be  ushered  in  with  a  lowered  tempe- 
ratiu'e  and  a  certain  amount  of  shock.  In 
acute — that  is,  in  septic — peritonitis  the 
temperature  is  also  commonly  elevated 
a  few  degrees  at  first,  followed  in  later 
stages  by  depression.  Local  changes  may 
have  something  to  do  with  this,  as  in  the 
case  of  bruising,  but  the  major  part  of  the 
change,  whether  elevation  or  the  reverse, 
is  probably  due  to  septic  absorption,  for 
exactly  similar  elevations  and  depressions 
of  temperatiu-e  are  well  known  in  cases 
of  septic  poisoning  not  arising  in  the  ab- 
domen. The  pulse  is  characterised  by 
gi-eatly  increased  rapidity  and  hardness, 
which  in  the  acute  form  of  peritonitis  is 
almost  '  wiry '  to  the  finger. 

The  respiration  in  peritonitis  is  some- 
times quickened  and  shallow,  owing  to 
pain  and  tenderness  affecting  the  respira- 
tory muscular  efforts,  especially  when  the 
peritonitis  is  diaphragmatic.  Part  of  this 
may  be  due  to  a  febrile  state  and  quickened 
pulse  when  they  exist. 

In  peritonitis  of  all  kinds,  there  is  a  ten. 
dency  to  impairment  or  irregularity  of  the 
intestinal  muscular  functions.  This  may 
be  accompanied  by  flatulent  distension,  or 
may  follow  a  state  of  contraction,  both  of 
which  conditions  may  be  found  in  different 
portions  of  the  same  bowel.  In  conse- 
quence of  impaired  intestinal  ftmctions, 
whether  strictly  localised  or  affecting  a 
considerable  length  of  the  gut,  constipation 
may  resiflt,  and  is  commonly  recognised 
as  a  frequent  attendant  symptom.  Biit, 
also  actual  obstruction  of  intestine,  sub- 
acute and  even  acute,  may  directly  result 
from  acute  peritonitis,  and  its  sjonptoms 
may  be  those  which  alone  attract  attention. 

Vomiting  occurs  in  cases  of  severe 
abdominal  contusion  and  concussion,  but 
does  not  commonly  persist.  In  acute  peri- 
tonitis vomiting  generally  occurs,  and  per- 
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sists  while  food  or  druik  is  administered, 
on  the  early  avoidance  of  which  it  is  miti- 
gated, while  it  can  be  totally  allayed  by 
the  subcutaneous  administration  of  mor- 
phia. In  tubercular  and  malignant  peri- 
tonitis vomiting  is  not  regularly  present, 
and  may  be  totally  absent. 

The  diagnosis  of  acute  traumatic  peri- 
tonitis is  based  ujpon  the  presence  of  pain, 
tenderness,  abdominal  distension,  and  vomit- 
ing, following  an  injm*y.  In  that  due  to 
perforation  of  the  intestine  or  vermiform 
appendix,  with  sHght  or  gi-adual  leakage, 
the  same  typical  symptoms  exist ;  but  the 
suggestive  circumstance  of  the  injmy  is 
not  present,  and  thus  an  important  dia- 
gnostic aid  is  wanting.  In  either,  the 
symptoms  referring  to  peritoneal  injury 
may  be  masked  by  those  due  to  blood- 
poisoning,  and  attempts  at  diagnosis  may 
fail,  or  may  even  reveal  only  those  of 
intestinal  obstruction,  until  post-mortem 
inspection  clears  ixp  the  obsciu-ity  of  past 
events.  Cases  of  perforation  of  the  ap- 
pendix, in  which  the  leakage  is  not  intra- 
j)6ritoneal,  may  result  in  abscess,  iliac  or 
lumbar,  with  or  without  subsequent  ftecal 
fistula ;  and  may,  in  cases  of  stiU  less  se- 
verity, cause  symptoms  identical  with  those 
of  typhlitis  and  perityphlitis.  In  cases  of 
bruise  the  conspicuous  local  pains,  together 
with  the  circiunstance  of  injury,  render  a 
recognition  of  peritonitis  not  difficult,  even 
though  the  symptoms  are  not  immediately 
apparent;  while  in  tubercular  and  mahg- 
nant  peritonitis  there  are  often — in  fact, 
usually — no  symptoms  by  which  even  a  clue 
can  be  gained,  except  in  the  event  of  ulcera- 
tion, when  by  fsecal  contact  acute  peritonitis 
may  be  set  up,  with  the  symptoms  above 
related.    See  Perityphlitic  Abscess. 

The  treatment  of  peritonitis  is  simple 
enough,  whatever  be  its  cause.  The  local 
symptoms  to  be  combated  are  pain,  tender- 
ness, and  the  tendency  to  flatulent  disten- 
sion. The  pain  and  tenderness  can  be 
counteracted  by  opiates  and  by  alcohol; 
speedy  reUef  being  obtained  in  a  state  of 
urgency  by  morphia  subcutaneously  given. 
Any  of  its  salts  act  well  if  pure,  the  hydro- 
chlorate  and  acetate  being  quite  satisfactory 
when  fresh,  but  liable  to  decomposition 
after  long  keeping.  The  sulphate  seems 
to  retain  its  purity  longer  than  any  other 
salt  of  morphia,  and  is  consequently  to  be 
preferred,  in  doses,  for  an  adult,  of  from  a 
quarter  to  half  a  grain  in  the  first  instance. 
After  even  frequent  repetition,  it  is  hardly 
likely  that  more  than  half  a  grain  will  be 
required,  while  for  a  first  dose,  urgently 
needed,  less  than  a  quarter  of  a  grain  can 


seldom  be  relied  upon  for  this  purpose. 
In  the  absence  of  urgency,  the  same  drug 
may  be  confidently  given,  and  foimd  satis- 
factory, by  the  mouth,  in  doses  varying 
from  an  eighth  to  a  quarter  of  a  grain, 
repeated  every  four,  six,  eight,  twelve,  or 
twenty-four  hours.  Under  the  same  circum- 
stances laudanum  or  liquor  opii  sedativus, 
in  doses  of  ten  to  sixty  minims,  may  be 
equally  relied  on.  A  dose  of  wine  or  spirit 
and  water,  administered  by  preference  hot, 
may  be  given  occasionally  to  supplement, 
or  even  in  mild  cases  instead  of,  the  opiate. 
For  children,  the  same  medication  by  the 
mouth,  in  doses  appropriate  to  then*  age,  on 
the  scale  of  a  drop  of  laudanum  for  each 
year  of  life,  cautiously  increased  or  repeated 
if  relief  be  not  speedy,  vnll  generally  suffice. 

The  diet  should  at  the  same  time  be 
entirely  liquid,  and  confined  to  small  quan- 
tities of  beef-tea,  soups,  or  water-arrowroot 
sttitably  sweetened  and  flavoured  with  al- 
cohol. Meat  and'fish  should  be  rigorously 
avoided,  except  in  the  preparation  of  broth, 
which  shoidd  be  carefuUy  strained;  milk 
should  be  equally  strictly  interdicted  until 
the  symptoms  are  checked ;  and  even  bread 
should  not  be  given  pending  improvement. 
At  first,  in  fact,  and  during  the  existence 
of  severe  symptoms  of  any  kind,  it  is  better 
to  avoid  nourishment  altogether,  and  to  put 
oft"  its  administration  until  temporary  ease 
is  obtained,  and  even  until  craving  hxmger 
on  the  patient's  part  demands  it.  Warn 
tea,  barley  water,  toast  water,  and  the  like, 
may  at  most  times,  however,  be  judiciously 
given  to  relieve  thhst.  When  the  pain  is 
gone,  and  has  shown  no  tendency  to  return, 
bread  or  toast  may  be  broken  into  the  tea 
and  broth,  and  this  kind  of  diet  should  be 
continued  imtil  a  stool  jjasses.  In  even  a 
mild  case,  proijerly  managed,  much  time  is 
saved  by  omitting  the  food  at  first ;  while,  in 
cases  of  more  severity,  a  rigid  attention  to 
diet  is  essential,  and  will  often  result  in  a 
spontaneous  easy  stool  in  the  first  or  second 
week  after  a  previous  obstinate  constipa- 
tion. But  dm'ing  recovery,  moderate  flatu- 
lence, without  special  pain  or  tenderness, 
may  exist  with  constipation  and  scybalu, 
especially  if  the  diet  have  not  been  scrupu- 
lously attended  to,  and  will  then  yield  to  a 
well-timed  simple  enema  of  hot  water.  It 
should  be  distinctly  understood,  however, 
that  such  interference  is  not  justifiable 
during  the  existence  of  symptoms  indiont- 
ing  any  degree  or  stage  of  the  original  affec- 
tion, and  is  only  permissible  during  tbo 
period  of  actual  convalescence. 

The  application  of  fomentations,  poul- 
tices, or  dry  heat,  to  the  abdomen  is  fouud 
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I  to  be  acceptable  in  many  cases  of  peritonitis. 

The  alteiTiative  abstraction  of  heat  by  lay- 
;  ing  on  an  ice-bag  or  a  wet  cloth  (preferably 
i  in  a  single  layer)  is  productive  of  exquisite 
I  comfort  in  other  cases. 

The  above  treatment  may  be  uniformly 
:  adopted  in  all  forms  of  peritonitis,  and  is 
:  no  less  successful  than  essential  in  severe 
;  remediable  cases.  The  mildest  instances 
=  are  always  the  better  for  it,  though  no  doubt 
I  susceptible  sometimes  of  spontaneous  re- 
>  covery,  while  septic  cases  generally  prove 

fatal  in  spite  of  aU  treatment.  Even  in 
:  fatal  cases,  however,  some  of  the  symp- 

■  toms  are  combated  by  the  treatment,  and 
the  sufferings  of  the  patient  minimised. 

EusHTON  Parker. 

PERITYPHLITIC    AESCESS.  —  A 

!  localised  collection  of  pus  formed  in  con- 
nection with  the  ca3cum  or  its  appendix, 
situated  either  within  or  without  the  peri- 
;  toneal  cavity.  By  some  authors  the  term  is 
.'  limited  to  abscesses  commencing  ia  the 
;  loose  areolar  tissue  behind  the  caecum. 
Taking  the  broader  significance  of  the  term, 
we  must  separate  perityphlitic  abscesses  iato 
intra-  and  extra-peritoneal.    These  forms 
'  differ  from  each  other  sufficiently  to  justify 
.  a  separate  description,  though  clinically  it 

■  is  often  difficult,  and  sometimes  impossible, 
;  to  distinguish  one  from  the  other. 

Extra- PERITONEAL  Perityphlitic  Ab- 
:  SCESS. — Anatomy. — The  loose  tissue  behind 
the  caecum  is  a  part  of  the  general  subperi- 
toneal ai-eolar  tissue.  It  is  continuous  above 
with  the  fat  about  the  kidney,  and  internally 
with  the  loose  tissue  surrounding  the  Uiac 
vessels  and  with  the  pelvic  cellular  tissue. 
A  collection  of  pus,  forming  immediately 
behind  the  caecum,  can  readily  extend  uj)- 
wards  to  the  kidney,  inwards  to  the  brim 
of  the  pelvis,  and  forward  to  the  groin  above 
Poupart's  ligament.  It  is  prevented  from 
reaching  the  thigh  by  the  attachment  of  the 
fascia  iliaca  and  fascia  transversalis  to  Pou- 
part's Hgament.  Should  it  extend  inwards 
to  the  pelvic  cellular  tissue,  it  may  escape 
from  the  pelvis  with  the  gluteal  or  sciatic 
artery  through  the  great  sciatic  notch,  and 
thus  appear  in  the  buttock,  but  it  is  shut 
off  from  the  perineum  by  the  recto-vesical 
fascia.  It  is  possible  for  the  pus  to  make 
its  way  to  the  surface  along  t^ie  spermatic 
cord  or  through  the  femoral  ring,  but  such  a 
com-se  is  extremely  rare.  In  the  majority  of 
cases  it  comes  forward,  and  appears  above 
the  outer  part  of  Poupart's  ligament.  When 
the  abscess  is  very  acute  it  may  perforate 
the  iliac  fascia,  and  thus  come  in  direct 
contact  with  the  ilio-psoas  muscle,  and  it 


may  then  extend  upwards  towards  the  spine, 
and  downwards  to  the  thigh,  taking  the 
course  of  an  ordinary  psoas  abscess.  This 
is,  however,  a  rare  occurrence.  Abscesses 
arising  in  connection  with  the  kidney,  or  in 
the  pelvic  cellular  tissue,  can  easily  extend 
in  the  subperitoneal  fat  to  the  neighbour- 
hood of  the  caecum,  and  may  thus  appear  to 
have  commenced  in  that  region. 

Causes. — An  extra-peritoneal  perityph- 
litic abscess  most  commonly  arises  as  a 
complication  of  disease  of  the  caecum,  with 
or  without  perforation  of  the  gut.  "When 
not  a  consequence  of  perforation,  it  pro- 
bably commences  in  the  lymphatic  glands 
which  lie  behind  the  caecum.  The  diseases 
which  give  rise  to  it  are — simple  typhlitis 
from  fffical  accmnulation ;  and  ulceration 
from  tubercle,  typhoid  fever,  dysentery,  or 
strictm'e  of  the  great  intestine  at  some  point 
lower  down.  Cancer  of  the  caecum  may 
lead  to  perforation  in  its  later  stages.  Per- 
foration of  the  vermiform  appendix  near  its 
root  may  also  be  a  cause  of  an  extra-peri- 
toneal abscess.  In  some  cases,  the  appendix 
is  placed  completely  behind  the  ceecum,  and 
an  abscess  resulting  from  any  disease  of  it 
would  then  be  situated  behind  the  gut. 
Perforation  of  the  caecum  at  any  part 
covered  by  peritoneum  very  rarely  causes 
a  localised  collection  of  pus,  as  it  is  usually 
speedily  fatal  from  diffuse  peritonitis.  In 
some  exceptional  cases  the  abscess  may 
arise  without  any  recognisable  cause. 

Symptoms. — The  special  symptoms  of  a 
perityphhtic  abscess  are  preceded  by  those 
of  the  disease  to  which  it  is  secondary.  It 
would  be  out  of  place  here  to  describe  the 
symptoms  of  typhoid,  dysenteric,  or  tuber- 
cular ulceration  of  the  csecmn,  and  those  of 
stricture  of  the  great  intestine  and  of  cancer 
of  the  caecum  are  fully  treated  of  under 
Intestinal  Obstruction. 

The  sjnnptoms  of  simple  typhlitis  are 
pain  and  tenderness  in  the  region  of  the 
caecum,  with  swelling  taking  the  form  of 
the  distended  gut.  At  first  the  pain  is  duU 
and  aching,  and  the  tenderness  is  not  usually 
very  acute,  but  by  the  second  or  third  day, 
if  the  attack  does  not  subside,  the  symptoms 
become  more  severe.  It  not  uncommonly 
happens  that  the  exacerbation  takes  place 
somewhat  suddenly,  so  as  almost  to  suggest 
that  perforation  of  the  gut  has  taken  place, 
but  the  absence  of  collapse  and  of  the  signs 
of  diffuse  peritonitis  is  sufficient  to  show 
that  this  is  not  the  case.  The  sudden  increase 
in  the  severity  of  the  symptoms  is  believed 
to  be  due  to  an  extension  of  the  inflamma- 
tion to  the  peritoneum  covering  the  cfficiun. 
AVhen  this  has  taken  place,  the  tenderuesa 
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is  Buch  that  no  accurate  examination  by 
manipulation  is  possible  without  the  ad- 
ministration of  an  anoesthetic.  In  order  to 
relieve  tension  the  patient  lies  with  his 
right  thigh  flexed.  Nausea  and  vomiting 
are  common  symptoms  at  this  stage.  The 
bowels  are  usually  confined  throughout  the 
attack,  and  most  commonly  the  patient  has 
suffered  for  some  time  from  habitual  con- 
stipation. It  occasionally  happens,  how- 
ever, that,  even  in  cases  of  very  considerable 
fsecal  accumulation  in  the  caecum,  a  channel 
may  exist  through  the  mass,  allovsdng  of 
the  passage  of  a  daily  motion.  The  tem- 
perature, which  is  normal  at  the  beginning 
of  the  attack,  usually  becomes  sUghtly 
elevated  dm-ing  the  period  of  acute  tender- 
ness. Under  proper  treatment  by  rest,  hot 
fomentations,  and  small  doses  of  opium,  the 
symptoms  gradually  subside  in  about  a 
week  from  the  commencement  of  the  attack; 
some  hardened  faeces  are  passed,  either 
natm'aUy  or  by  the  help  of  enemata,  and 
the  patient  recovers.  In  most  cases  he 
remains  liable  to  simUar  attacks  throughout 
life. 

The  extra-peritoneal  perityphhtic  ab- 
scesses must,  for  the  description  of  their 
special  symptoms,  be  divided  into  two 
classes — those  that  do  not  commimicate 
with  the  gut,  and  those  that  do. 

In  the  abscesses  not  communicating  with 
the  gut,  the  pain  and  tenderness  which 
have  attended  the  previous  typhlitis,  instead 
of  subsiding,  become  more  acute,  and  the 
swelling  becomes  more  distinctly  locahsed 
in  the  outer  and  lower  part  of  the  iHao 
fossa,  in  the  neighbom'hood  of  the  anterior 
superior  spinous  process,  and  the  outer  end 
of  Poupart's  ligament.  The  temperatmre 
rises  to  103°  Fahr.  or  more,  with  evening 
exacerbations.  There  may  possibly  be  a 
rigor,  but  this  is  not  common.  Accm'ate 
examination  is  scarcely  possible  without 
an  ansesthetio,  but,  when  the  muscles  are 
relaxed,  a  firm  elastic  swelling  fixed  in  the 
iliac  fossa  can  easily  be  recognised.  Fluc- 
tuation may  be  difficult  to  detect,  owing 
to  the  depth  at  which  the  fluid  is  placed. 
On  observing  the  movements  of  the  ab- 
dominal wall  dm"ing  respiration,  it  wiU 
be  noticed  that  they  cease  at  a  point  some 
distance  above  Poupart's  ligament,  instead 
of  reaching  to  the  groin  as  in  health.  At 
this  stage  of  the  disease,  recovery  may 
take  place  by  the  abscess  discharging  it- 
self into  the  caecum,  but  this  can  only 
occur  if  the  tissues  round  the  abscess  are 
sufficiently  consolidated  to  prevent  faecal 
extravasation,  and  if  the  opening  is  suffi- 
ciently free  to  di-ain  the  cavity.  Under 


other  conditions,  the  communication  with 
the  gut  only  aggravates  the  disease  and 
hastens  the  advance  of  the  abscess.  Should 
the  abscess  continue  to  advance  without 
this  complication,  the  swelling  increases, 
redness  and  CBdema  appear  above  the  outer 
end  of  Poupart's  ligament,  and  fluctuation 
becomes  distinct.  In  the  great  majority  of 
cases  the  abscess  remains  limited  to  the 
Oiae  fossa,  extension  upwards  towards  the 
kidney,  or  inwards  towards  the  pelvis,  being 
very  rare.  Perforation  of  the  ihac  fascia 
and  extension  downwards  to  the  thigh  are 
also  extremely  rare. 

If  the  abscess  firom  the  beginning  com- 
municates with  the  gut,  or  if  it  continues 
to  extend  as  a  consequence  of  imperfect 
drainage  after  oiDening  mto  the  caecum,  the 
progress  of  the  disease  is  usually  more 
acute.  The  temj)erature  is  higher,  the  con- 
stitutional distm'bance  greater,  and  rigors 
are  not  uncommon,  ^n  fact,  the  contents  of 
the  cavity  now  being  necessarily  very  foul, 
symptoms  of  septicaemia  or  pyaemia  may 
appear  before  the  pus  reaches  the  surface. 
Extensive  burrowing,  either  upwards  and 
inwards,  or  downwards  upon  the  thigh 
after  perforation  of  the  fasciae,  is  also  far 
more  common  than  in  the  non-perforating 
abscess.  The  chief  local  symptom  of  com- 
munication with  the  gut  is  the  presence  of 
gurgling  or  crepitation  on  manipulation,  and 
tympanitic  resonance  on  percussion  over 
the  swelling  in  the  ihac  fossa. 

Both  forms  of  abscess,  if  unreheved  by 
treatment,  usually  perforate  the  abdominal 
muscles  near  the  anterior  Oiac  spine.  They 
then  expand  over  the  ihac  region  beneath 
the  deep  layer  of  the  superficial  fascia  of 
the  abdomen.  Thus,  an  apparently  super- 
ficial abscess,  on  being  opened,  may  be  found 
to  communicate  by  a  narrow  neck  with  a 
large  cavity  in  the  iliac  fossa.  Less  fre- 
quently, the  pus  biuTows  between  two  of 
the  muscles  entering  into  the  abdominal 
wall.  Finally,  the  abscess  will  burst,  dis- 
charging extremely  offensive  pus.  If  there 
is  no  communication  with  the  gut,  the  offen- 
sive odom"  is  merely  duo  to  the  close  con- 
tiguity of  the  fluid  with  the  bowel,  and  soon 
disappears.  If  the  gut  is  perforated,  fecal 
matter  is  mixed  with  the  discharge,  and,  as 
the  cavity  contracts,  a  faecal  fistula  or  ar- 
tificial anus  may  remain,  according  to  the 
size  of  the  opening. 

Diagnosis. — An  extra-peritoneal  peri- 
typhlitic abscess  has  to  be  distinguished 
from — (a)  an  ordinai-y  fliac  or  psoas  abscess 
connected  with  disease  of  the  bones  of  the 
pelvis  or  the  vertebrae ;  (6)  an  acute  abscess 
following  a  strain  or  other  injury  of  the 
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J  psoas  or  iliacus  ;  (o)  a  perinephritic  abscess 
(J extending  downwards;  {d)  an  abscess  fol- 
l  lowing  pelvic  ceUiilitis,  extending  upwards 
gand  outwards  into  the  iliac  fossa.  The 
J  diagnosis  is  often  extremely  diflficult.  If 
I  the  abscess  is  chronic,  and  is  accompanied 
I  by  considerable  signs  of  irritation  of  the 
{ psoas,  and  if  it  extends  do-wn  to  the  thigh 
1  beneath  Poupart's  Hgament,  it  is  probably 
e  connected  with  the  bones.  An  acute  abscess, 
£  early  passing  imder  Poupart's  hgament, 
1  woiild  also  have  probably  commenced  be- 
i  neath  the  iliac  fascia.      A  perinephritic 
I  abscess,  by  the  time  it  reaches  the  ihac 
{ fossa,  would  probably  cause  distinct  fulness 
i  in  the  lumbar  region,  and  would,  in  the  great 
1  majority  of  cases,  be  accompanied  by  pus  in 
i  the  urine.    Pelvic  ceUuHtis  occurs  almost 
f  exclusively  in  women,  and  is  recognised  by 
}  a  vaginal  examination.  Still,  as  a  true  peri- 
ttyphlitic  abscess  may  extend  upwards  to 
t  the  kidney  and  inwards  to  the  pelvis,  and 
I  may,  moreover,  perforate  the  fasciae  and 
(  extend  to  the  thigh,  it  is  evident  that  the 
:  diagnosis  must  be,  in  many  cases,  very  dif- 
i:  ficult.    Even  the  presence  of  gas  in  the 
i  i  cavity  is  not  proof  that  the  abscess  is  truly 
)■.  perityphlitic,   as  both    perinephritic  ab- 
!  ■  scesses  and  those  arising  in  pelvic  cellulitis 
> '  have  been  Icnown  to  perforate  the  intestine, 
i  The  diagnosis  must,  in  many  cases,  depend 
]  ■  very  much  upon  the  previous  history,  and 
ji  even  here  it  is  not  always  easy  to  distin- 
ij  guish  between  attacks  of  typhlitis  and  of 
j ;  renal  colic. 

I       Pathology. — The  post-mortem  appear- 
ji:  ances  present  nothing  peculiar.    The  in- 
■  tenor  of  the  abscess  is  frequently  foul  and 

the  walls  sloughing, 
j       Treatment.  —  The  prevention  of  sup- 
j  puration  in  typhlitis  belongs  rather  to  the 
i  physician  than  the  surgeon.    It  is  sufficient 
;.  to  state  here  that  rest,  hot  fomentations, 

i restricted  diet,  and  moderate  doses  of  opium 
form  the  essential  features  of  the  treatment. 
Purgatives  and  enemata  are  calculated  to 
increase  the  danger  of  suppuration.  "When 
!  there  is  reason  to  believe  that  siippuration 
i  has  taken  place,  if  the  sym^Dtoms  are  not  very 
!  acute,  the  same  treatment  may  be  contimied 
;  for  a  short  time  in  the  hope  that  the  abscess 
'■  may  discharge  itself  by  the  bowel.  As  soon 
i  as  the  swelling  becomes  superficial,  and  the 
:  hope  of  spontaneous  cure  is  past,  an  open- 
;  ing  should  be  made.  This  should  not  be 
j  delayed  after  it  is  evident  that  the  abscess 
j  is  advancing  towards  the  surface.  Should 
;  any  doubt  exist  as  to  the  presence  of  pus, 
,  the  swelling  must  be  explored  with  the 
I  aspirator,  but  in  such  cases  aspiration 
IB  seldom  sufficient  to  cure  the  disease.  If 


the  symptoms  are  not  very  acute,  it  may, 
however,  be  tried  once  or  even  twice  before 
making  an  openmg.  If  the  pus  is  very 
offensive,  or  if  it  contains  faecal  matter,  it 
is  better  to  open  at  once.  The  opening 
should  be  made  by  an  incision  close  to  the 
anterior  spine,  if  possible.  The  skin  and 
fascia  and  the  external  obhque  only  need 
be  divided  with  the  knife,  the  deeper  parts 
being  opened  up  with  a  pair  of  polypus- 
forceps.  A  large  drainage-tube  should  then 
be  inserted,  and  some  form  of  antiseptic 
dressing  apphed.  Should  faeces  escape  with 
the  pus,  Httle  can  be  done,  beyond  drainage 
and  cleanliness,  to  avoid  the  formation  of 
an  artificial  anus  or  faecal  fistula.  Should 
these  form,  their  treatment  is  most  unsatis- 
factory. The  opening  in  the  bowel  being 
at  the  posterior  part  of  the  caecum,  it  is  im- 
possible to  reach  it,  and  the  gut  is  too 
firmly  fixed  by  adhesions  for  it  to  be  pos- 
sible to  perform  the  operation  of  enterec- 
tomy,  as  has  been  done  for  artificial  anus 
in  other  situations. 

Intra-peritoneal  Perityphlitic  Ab- 
scess is,  almost  invariably,  the  result  of  per- 
foration of  the  vermiform  appendix.  Should 
any  disease  lead  to  perforation  of  the 
caecum  in  the  part  covered  by  peritoneum, 
rapid  death  from  general  peritonitis  almost 
always  results. 

Perforation  of  the  vermiform  appendix 
is  most  commonly  caused  by  the  presence 
of  a  concretion  or  foreign  body  within  it. 
According  to  Dr,  Fenwick,  who  has  collected 
and  analysed  129  published  cases,  amongst 
those  in  which  the  nature  of  the  obstruct- 
ing body  is  recorded,  28  were  concretions, 
14  hardened  faeces,  and  5  foreign  bodies. 
Amongst  the  cases  in  which  no  concretion 
was  found,  tubercular  ulceration  seems 
to  have  been  the  most  common  cause  of 
perforation,  and  a  few  occurred  during  or 
after  typhoid  fever.  Concretions  are  most 
common  in  males  under  twenty  years  of 
age. 

The  effects  prodiiced  by  perforation  of 
the  vermiform  appendix  will  vary  with  the 
anatomical  relations  of  the  part  and  the 
situation  of  the  iilceration.  According  to 
Mr.  F,  Treves,  the  appendix  commonly  lies 
behind  the  end  of  the  ileiun  and  its  mesen- 
tery, and  is  directed  upwards  and  towards 
the  left.  In  the  only  other  common  posi- 
tion it  ascends  vertically  behind  the  caecum. 
It  may,  however,  be  so  placed  that. its  freo 
end  lies  at  the  brim  of  the  pelvis.  If  per- 
foration  takes  place  near  the  attached  end, 
or  if  the  whole  tube  lies  behind  the  crocum, 
the  abscess  would  be  in  the  same  situation 
as  that  resulting  from  disease  of  the  ctecum, 


264 


Perityphlitic  Abscess 


and  would  be  indistinguishable  from  it. 
When  the  appendix  occupies  its  more 
common  situation,  and  when  the  perfora- 
tion occiu's  in  the  free  part,  it  is  followed 
either  by  general  peritonitis,  usually  fatal 
under  a  week,  or  by  the  formation  of  a 
collection  of  pus  enclosed  in  a  cavity,  formed 
by  the  surrounduig  coils  of  intestine  firmly 
united  to  each  other  by  adhesions.  Accord- 
ing to  Dr.  S.  Fenwick,  in  95  cases  of  which 
accurate  details  could  be  obtained,  88  pre- 
sented localised  collections  of  pus. 

Symjjtoms.  —  Premonitory  symptoms 
may  be  entirely  wanting,  but  occasionally 
there  is  a  history  of  obscm-e  pains  in  the 
right  iliac  fossa,  or  of  periodic  attacks  indis- 
tinguishable from  ordinary  typhhtis. 

When  the  abscess  forms  behind  the 
csecum,  the  symptoms  are  those  already 
described  of  extra-peritoneal  perityphlitio 
abscess. 

In  the  cases  in  which  the  perforation  is 
followed  by  diffuse  peritonitis,  there  is  usu- 
ally a  sudden  invasion,  often  during  some 
violent  exertion.  The  pain  commences  in 
the  right  iliac  fossa,  but  soon  extends  to 
the  whole  abdomen.  There  is  constipa- 
tion, distension  of  the  abdomen,  and  ab- 
sence of  evident  movement  of  the  in- 
testine. The  abdomen  is  tender,  but  most 
markedly  in  the  right  iliac  fossa,  where 
some  fulness  may  be  felt.  The  symp- 
toms are  much  less  severe  than  those  of 
perforation  of  the  stomach  or  other  parts 
of  the  intestme,  as  the  extension  of  the  in- 
flammation is  less  rapid,  o-sving  to  the  ab- 
sence of  the  abundant  extravasation  of  the 
intestinal  contents.  For  the  same  reason 
collapse  is  not  marked.  Vomiting,  often  of 
dark-coloured  matter,  is  a  m^irked  symptom, 
as  in  all  other  forms  of  peritonitis. 

The  symptoms  of  perforation  with  local- 
ised peritonitis  are  much  more  obscure. 
The  invasion  is  usually  somewhat  sudden. 
There  are  localised  pain  and  tenderness  in 
the  right  iliac  fossa.  The  pain  resembles 
colic  in  character.  There  is  usually  con- 
stipation, but  it  may  alternate  with  diar- 
rhoea. Vomiting  is  commonly  present. 
After  a  day  or  two,  an  irregular,  diffused 
elastic  swelling  may  be  felt  in  the  right 
iliac  region.  It  is  most  commonly  situated 
rather  higher  up  and  more  internal  than 
the  swelling  formed  by  an  extra-peritoneal 
abscess.  At  this  time  rigors  are  not  un- 
common, and  the  temperature  may  reach 
103°  to  104°  F.  If  unrelieved  by  treatment 
the  Swelling  increases,  and  most  commonly 
after  a  time,  perhaps  extending  into  the 
third  week,  the  symptoms  of  general  peri- 
tonitis supervene  and  the  patient  dies.  At 


no  time,  as  a  rule,  can  fluctuation  be  felt  in 
the  swelling,  owing  to  its  deep  situation 
and  the  difliculty  of  fixing  it.  Should  the 
abscess  lie  nearer  the  pelvis  than  usual, 
there  may  be  irritability  of  the  bladder,  and 
sometimes  a  firm  mass  can  be  felt  firom 
the  rectum,  composed  of  the  adherent  coils 
of  intestine  round  the  abscess.  Cases  have 
been  recorded  in  which  recovery  took  place 
by  the  abscess  discharging  itself  into  the 
bowel,  but  such  a  fortunate  issue  is  so  rare 
that  it  cannot  be  taken  into  consideration. 
Almost  every  case,  if  not  relieved  by  opera- 
tion, will  die. 

Patliology. — At  the  post-mortem  exami- 
nation, general  peritonitis  with  purtdent 
fluid  in  the  peritoneal  cavity  is  the  most 
marked  feature.  The  amount  of  fluid  varies 
considerably,  but  is  often  not  very  great. 
The  intestines  are  intensely  injected,  and 
adherent  to  each  other  by  soft  adhesions. 
In  the  localised  form,  a  cavity  is  foimd  con- 
taining pus,  the  walls  being  formed  of  the 
surrounding  intestines  glued  together  by 
finn  adhesions. 

Diagnosis. — In  the  diffuse  form,  the 
diagnosis  from  other  forms  of  perforative 
peritonitis  can  only  be  made  by  the  com- 
parative absence  of  collapse,  by  the  com- 
mencement of  the  pain  in  the  right  ihao 
fossa,  by  the  tenderness  in  that  region,  and 
by  the  somewhat  gradual  extension  of  the 
inflammation  to  the  peritoneum  generally. 
The  localised  form  most  closely  resembles 
simple  typhlitis,  and  sometimes  can  hardly 
be  distinguished  with  certainty.  As  a  rule, 
the  swelling  is  more  diffused  and  more 
acutely  tender  at  an  early  period  than  in 
simple  typhlitis,  and  the  constitutional 
symptoms  are  much  more  marked. 

Treatment. — Until  recently,  patients 
suffering  from  perforation  of  the  vermiform 
appendix  were  practically  left  to  die  under 
the  soothing  influence  of  opium,  when  their 
end  was  not  hastened  by  purgatives,  ene- 
mata,  and  other  violent  measures.  There 
is,  however,  no  doubt  that  whenever  per- 
foration takes  place,  the  only  chance  of  life 
lies  in  opening  the  abdomen  early,  and  freely . 
draining  the  cavity.  This  is  applicable 
to  those  cases  in  M'hicli  there  is  general 
peritonitis,  and  still  more  so  to  those  in 
which  the  mischief  is  localised,  whenever  a 
diagnosis  can  be  made. 

The  incision  should,  as  a  lode,  be  made 
above  the  outer  jpart  of  Poupart's  ligament, 
and  should  be  about  three  inches  in  length. 
The  muscles  should  be  carefullj'  divided 
and  the  peritoneum  freely  opened.  The 
vermiform  appendix  should  then  be  sought 
for,  and,  if  it  be  found  and  is  evidently 
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iliseased,  it  may  be  ligatured  with  catgut 
ind  cut  away.    If  there  is  diffused  peri- 
tonitis, with  purulent  flmd  amongst  the 
coils  of  intestine,  an  attempt  may  be  made 
'o  clean  the  cavity  by  means  of  sponges, 
i[ueezed  as  dry  as  possible  after  being 
>aked  in  some  antiseptic  solution,  such  as  ' 
irbohc  acid  (1  in  40),  corrosive  sublimate 
1  in  500),  or  tinctm-e  bf  iodine  (f5ij.  to  Oj.). 
1  f  the  pus  is  distinctly  localised  in  a  cavity, 
it  is  better  not  to  attempt  to  clean  it  out, 
for  fear  of  breaking  down  the  surrounding 
lulhesions.    After  the   operation  a  large 
drainage -tube  should  be  inserted,  and  the 
wound  closed  as  far  as  possible  by  sutm-es. 
Tlie  operation  should  be  performed  with 
antiseptic  precautions,  and  some  antiseptic 
dressing  be  applied  afterwards. 

'It  may  be  necessary,  in  some  cases,  to 
modify  the  incision.  Should  the  swelling 
be  situated  nearer  the  middle  line,  the  i 
abdomen  might  be  opened  at  the  outer 
border  of  the  rectus,  but  care  must  then  be 
taken  not  to  woimd  the  epigastric  artery. 
The  middle  line  can  seldom  be  a  suitable 
situation  for  the  incision,  as,  being  so  far 
removed  from  the  seat  of  the  disease,  the 
drainage  would  not  be  efficient. 

This  operation  has  been  performed  in  a 
considerable  number  of  cases  with  very  en- 
couraging results.  Marcus  Beck. 

PES  GIGAS  {Synon.  Macropodia).— 
This  affection  is  that  form  of  congenital 
hypertrophy  which  is  limited  to  part  of  one 
extremity,  usually  the  foot,  though  occasion- 
ally the  tissues  of  the  leg  as  well  are  affected. 

Two  varieties  ai'e  met  with — (a)  symmet- 
rical or  true,  in  which  the  whole  foot  or 
limb  is  colossal,  all  its  parts  being  deve- 
loped to  an  equally  gigantic  degree;  (/3)  ton- 
symmetrical  or  false,  in  which  only  portions 
of  the  foot  are  altered,  either  by  large  fatty 
excrescences,  or  by  one  or  two  gigantic  toes, 
or  by  both  conditions  together.  The  tissues 
chiefly  affected  are  the  integumentary  and 
the  bony.  Then  there  is  great  increase  of 
the  fatty  subcutaneous  tissue,  which  often 
takes  the  shape  of  pads  or  lumps ;  coexist- 
ing with  these,  capillary  n£evi,  often  of  large 
extent,  may  be  met  with ;  other  angeiomata 
are  more  rare.  The  arteries  do  not  seem 
liable  to  change,  the  veins  are  often  varicose 
and  thickened,  the  lymphatic  vessels  dilated, 
whilst  the  glands  are  unatfccted. 

Where  colossal  toes  are  present,  the 
phalanges  and  metatarsal  bones  ave  en- 
larged and  greatly  elongated,  but  all  parts 
of  the  enlarged  bones  are  usually  in  pro- 
portion. With  regard  to  the  muscles  and 
tendons  going  to  the  enlarged  toes,  the 


former  are  not  usually  over-developed,  the 
latter  are  much  elongated.  In  some  cases, 
a  confused  matting  together  of  the  muscles 
in  the  sole  has  been  observed.  The  liga- 
ments are  much  thickened,  and  secondary 
articular  distortion  is  not  infrequent.  The 
affection  never  interferes  with  birth.  The 
causes  are  quite  unknown. 

Treatment. — Pressure  is  always  to  be 
tried  as  early  as  possible  and  persisted  in, 
by  means  of  strapping,  elastic  stockings, 
or  Martin's  bandage.  If  pressure  be  made 
judiciously  and  perseveringly,  steady  dimi- 
nution in  the  size  of  the  foot  or  limb  may 
confidently  be  expected.  But  it  must  be 
remembered  that  pressm-e,  however  used, 
must  not  be  apphed  too  tightly  in  young 
subjects,  especially  where  a  nsevoid  condi- 
tion of  the  skin  is  present,  otherwise  ulcer- 
ation, haemorrhage,  and  a  low  form  of  ery- 
sipelas are  only  too  probable. 

Ligature  of  the  main  artery  has  been 
suggested,  but,  judgmg  from  the  varying 
results  which  have  followed  upon  its  adop- 
tion for  elephantiasis,  this  step  is  not  to  be 
recommended,  save  in  cases  where  perse- 
vering pressure  has  failed,  or  where  the 
congenital  hypertrophy  is  accompanied  by 
unusual  pulsation  in,  or  undoubted  increase 
in  the  size  of,  the  arteries,  or  by  large  angeio- 
mata not  yielding  to  other  means. 

In  cases  of  symmetrical  or  true  hyper- 
trophy, amputation  will  not  be  required  if 
pressure  is  made  use  of  early  and  persevered 
with.  Before  proceeding  so  far,  the  surgeon 
will  do  weU  to  bear  in  mind  that  '  an  un- 
naturally heavy  and  cumbrous  limb  is  after 
all  as  good  as  a  wooden  leg '  (Holmes). 

In  cases  of  unsymmetrical  hypertrophy, 
amputation  of  any  large  toes  should  be  re- 
sorted to  early.  If  this  enlargement  coexist 
with  localised  overgrowths  of  fat,  so  as  to 
render  the  foot  cumbrous  and  the  wearing 
of  boots  difficult,  removal  of  a  portion  or  all 
of  the  foot  should  be  resorted  to. 

W.  H.  A.  Jacobson. 

PHAGEDENA.— This  term  is  apphed 
to  a  disease  which  occasionally  occm-s  in 
hospitals  in  this  country,  and  also  in  private 
houses,  and  which  by  some  is  designated  as 
'hospital  gangrene.'  It  differs  essentially, 
however,  from  this  disease,  both  in  the 
slighter  ravages  which  it  ijroduces,  and 
also  in  the  fact  that  it  may  originate  quite 
independently  of  any  hospital  contamination 
or  influence. 

Causes. — There  can  be  no  doubt  that  in 
many  cases  this  disease  is  distinctly  syphi- 
litic in  its  origin  ;  but  there  can  bo  as  little 
doubt  that  it  may  occur  quite  independently 
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of  this  cause.  During  the  year  1863  a 
severe  epidemic  of  this  disease  occurred  in 
St.  George's  Hospital,  no  less  a  number  than 
ninety-two  cases  occiurring.  Many  of  those 
attacked  were  quite  young  children,  or  in- 
dividuals in  whom  there  could  not  arise 
the  slightest  suspicion  of  sypliilis,  and  it 
seems  impossible  to  believe  that  the  whole 
of  these  ninety-two  patients  could  have 
been  the  subjects  of  that  malady.  It  is,  no 
doubt,  possible  that  this  disease  may  be 
generated  by  dirt  and  overcrowding,  and 
therefore  owe  its  origin,  in  some  cases,  to 
defect  in  hospital  management,  and  want 
of  proper  hygienic  precautions  ;  but,  never- 
theless, the  facts  elicited  in  the  above-men- 
tioned outbreak  prove  that  it  cannot  always 
be  attributed  to  this  cause.  For,  of  the 
ninety-two  patients  suffering  during  this 
outbreak,  in  only  nineteen  did  the  disease 
break  out  in  the  wards,  the  remaining 
seventy-three  occm'ring  out  of  the  hospital, 
some  of  them  never  having  been  near  the 
building  until  they  were  brought  suffering 
from  the  phagedffina. 

Symptovis. — The  disease  presents  itself 
in  two  forms :  in  the  one  there  is  the  for- 
mation of  black  sloughs ;  in  the  other  the 
wound  spreads  by  a  sort  of  ulcerative  pro- 
cess, and  without  the  formation  of  distinct 
sloughs.  In  the  former  case,  the  wound 
becomes  dry  and  loses  its  healthy  appear- 
ance, the  smToxmding  parts  become  swollen 
and  tense,  and  of  a  bright  red  colom-,  but 
speedily  become  darker,  the  wound  being 
covered  with  a  black  slough.  This  ex- 
tends, the  inflamed  tissue  falUng  into  a 
condition  of  gangrene.  After  a  time,  how- 
ever, the  progress  is  arrested,  a  line  of  de- 
marcation forms,  and  the  -slough  slowly 
separates  in  the  form  of  greyish-black  viscid 
masses. 

In  the  other  variety,  there  is  no  forma- 
tion of  a  slough,  but  a  rapid  Uquefying  or 
melting  away  of  the  parts.  The  surface  of 
the  sore  assumes  a  greyish  appearance,  and 
becomes  covered  with  a  semi-gelatinous 
fluid.  The  edges  gradually  melt  away  into 
tlais  material,  and  there  is  no  swelling, 
oedema,  or  redness  of  surrounding  tissues. 

Treatment. — In  considering  the  treat- 
ment of  this  affection,  a  distinction  must  be 
made  between  those  cases  which  owe  their 
origin  to  a  sj'phUitic  cause  and  those  which 
do  not.  In  the  former  nothing  but  mer- 
cury appears  to  have  any  influence  in  check- 
ing the  progress  of  the  disease,  and  the 
best  plan  of  administering  it  is  by  means 
of  local  calomel  fumigation.  The  fumes 
of  calomel  (from  15  to  20  grs.),  applied  lo- 
cally to  the  sore  once  or  twice  a  day,  rarely 


fail  to  arrest  the  sloughing  in  a  surpris- 
ingly short  space  of  time.  The  non-syphi- 
litic  form  requires  a  different  plan  of  treat- 
ment. Here,  the  free  admrnistration  of 
opium,  and  a  Uberal  diet,  with  a  judicious 
supply  of  stimulants,  the  sore  being  at 
the  same  time  covered  with  a  charcoal 
poultice,  rarely  fail  to  arrest  the  disease. 
Some  surgeons  recommend  the  free  appli- 
cation  of  fuming  nitric  acid  to  the  part, 
but  the  treatment  appears  to  be  unneces- 
sarily severe,  causes  very  considerable  pain, 
and  does  not — at  aU  events,  in  every  in- 
stance— succeed  in  arresting  the  sloughing. 
The  local  irrigation  of  the  wound  with  a  solu- 
tion of  carbohc  acid  or  sulphrurous  acid  has 
succeeded,  in  the  wi'iter's  hands,  in  check- 
ing the  gangrene  "when  other  means  have 
failed.  Mr.  Hutchinson  has  recommended, 
in  these  cases,  the  treatment  by  a  warm 
bath.  The  patient  is  placed  in  a  bath  at 
a  temperatin-e  of  about  96°  to  98°  F.,  and 
is  kept  there  for  eight  consecutive  hours. 
This  is  repeated  daily  until  the  gangrene  is 
arrested.  "Wliile  in  the  bath,  care  is  taken 
to  maintain  the  water  at  the  same  tem- 
perature. Those  who  have  tried  this  plan 
speak  wai-mly  of  its  success. 

T.  Pickering  Pick. 

PHANTOM  TUMOURS.  See  Ab- 
dominal Tumours,  Diagnosis  of. 

PHARYNGEAL  STENOSIS. -De- 
finition. — A  constriction  or  narrowing  of 
some  portion  of  the  pharynx,  due  to  cicatri- 
cial contractions  following  ulceration. 

Cause. — Generally  syphilitic,  occasion- 
ally strumous,  and,  more  rarely,  simple 
ulceration. 

Pathology. — The  constriction  may  be 
met  with  in  three  situations — first,  between 
the  naso-  and  mid-pharynx ;  secondly,  be- 
tween the  mouth  and  pharynx;  thirdly, 
in  the  lower  pharynx  about  the  level  of  the 
hyoid  bone.  Stenosis  occurring  at  the  junc- 
tion of  the  pharynx  with  the  oesophagus  wiU 
be  found  described  under  Strictures.  See 
CEsoPHAGUS,  Injuries  and  Diseases  of  the. 

I.  In  the  first  situation,  the  stenosis  is 
produced  by  the  adhesion  of  the  soft  palate 
to  the  posterior  wall  of  the  pharynx,  into 
contact  with  which  it  has  been  drawn  by 
the  contraction  of  cicatrices  following  ulcer- 
ation about  the  posterior  pillai-s  of  the 
fauces.  In  this  way  the  upper  part  of  the 
pharynx  may  be  completely  cut  off  from 
the  rest  of  that  cavity,  and  from  the 
mouth ;  but  usually  a  small  aperture  is  left 
between  them  about  the  situation  of  the 
uvula,  which  is  itself  generally  destroyed 
by  the  laceration. 
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II.  The  constriction  between  the  mouth 
;  and  the  pharynx  is  due  to  the  soft  palate 
I  being  di'awn  downwards  towards  the  base 
.  of  the  tongue,  through  contractions  and 
■  adhesions  following  ulceration  about  the 
I  anterior  piEars  of  the  fauces.    Here  the 

I  stenosis  is  never  complete,  although  the 
I  aperture  left  for  the  passage  of  food,  &c., 
i  between  the  soft  palate  and  base  of  the 
I  tongue  may  be  exceedingly  small. 

III.  Stenosis  in  the  lower  pharynx  is 
( the  result  of  an  extensive  ulceration  of  the 
;  pharyngeal  walls  about  the  level  of  the 

! ;  hyoid  bone,  the  subsequent  contraction  of 
;  the  cicatrices  di'awing  in  the  tissvies  con- 
1  centrically,  so  that  the  pharynx  assumes  in 
1  this  situation  an  hom"-glass  shape.  The 
:  stricture  is  situated  above  the  opening  of 
:  the  larynx,  and  the  aperture  left  has  to 
I  -  serve  for  the  passage  of  both  food  and  air. 
(  Complete  stenosis,  therefore,  is  incompatible 
■•  with  life ;  but  the  writer  has  seen  the 
;  phai-ynx  so  constricted  at  this  spot  that  it 
'  would  barely  aUow  the  passage  of  a  crow- 
.  quiU. 

Symptoms.  —  When  the  stenosis  is 
i  between  the  naso-  and  mid-pharynx,  be- 

I  yond  some  alteration  in  the  voice  but 
,  little  inconvenience  is  usually  experienced. 
! '  When  between  the  mouth  and  pharynx,  in 
i;  addition  to  some  alteration  of  the  voice, 
(■  there  will  be  more  or  less  difficulty  in 
i.^  swallowing  according  to  the  extent  of  the 

I I  contraction.  In  stenosis  of  the  lower 
|]  pharynx,  there  is  increasing  difficulty  in 
(f  swallowing,  with  attacks  of  cough  and 
h  dyspnoea  on  exertion.  Soft  food  only  can 
[ji  be  swallowed,  and  this  but  slowly  and  in 
»■  small  quantities  at  a  time,  while  paroxysms 

of  suffocative  dyspnoea  occur  if  a  larger 
'  morsel  than  usual  is  attempted  to  be 
I  taken. 

Diagnosis. — In  the  first  and  second 
situations  the  stenosis  is  evident  on  inspec- 
'  tion;  and  in  the  third  it  is  readily  made 
out  by  the  laryngoscope. 

Treatment.  —  Stenosis    between  the 
upper  and  mid-pharynx  seems  to  be  be- 
'  yond  the  reach  of  treatment.    Were  the 
aperture  enlai-ged  it  would  rapidly  re-con- 
tract, and,  could  it  be  kept  open,  would 
,  only  cause  the  patient  greater  inconve- 
'  nience  by  allowing  the  regvu-gitation  of  food, 
I  &c.,  through  the  nose.    When  swallowing 
i  is  seriously  impeded  by  a  constriction  be- 
;  tween  the  mouth  and  pharynx,  the  tissues 
j  may  be  divided  in  an  upward  direction 
either  by  the  knife  or  galvano-cautery, 
and  re-contraction  prevented  by  the  daily 
[  passage  of  a  bougie.    But,  if  little  incon- 
venience is  felt,  the  stricture  is  better  let 


alone.  Stenosis  of  the  lower  pharynx, 
when  at  all  extreme,  caUs  imperatively  for 
treatment,  as  Ufe  is  endangered  from  the 
liabihty  of  a  portion  of  food  to  block  up 
the  narrowed  passage.  With  the  aid  of 
the  laryngoscope,  the  cicatricial  tissue 
should  be  divided  in  the  middle  line  in  a 
backward  direction,  by  a  guarded  knife  or 
the  galvano-cautery.  The  writer  has  foimd 
a  Ricord's  urethrotome  admirable  for  the 
purpose.  Further  dilatation  may  subse- 
quently be  obtained,  and  re-contraction 
prevented  by  the  daily  passage  of  bougies 
of  increasing  sizes.  Tracheotomy  as  a 
preliminary  had  better  be  done,  since  the 
manipulation  sets  up  very  severe  paroxysms 
of  cough  and  dyspnoea,  and,  dm'ing  division 
of  the  tissues,  death  has  followed  from 
blood  escaping  into  the  trachea. 

W.  J.  Walsham. 

PHARYJSTGOTOMY.    See  CBsopha- 

GOTOMY. 

PHARYNX,  Diseases  of  the.— 
Pharyngitis,  or  inflammation  of  the 
pharynx,  although  it  sometimes  occurs 
alone,  is  generally  associated  with  more 
or  less  inflammation  of  the  palate  and 
fauces,  and  has  a  tendency  to  spread  to  the 
larynx  and  nasal  passages.  The  inflam- 
mation is  commonly  of  the  catarrhal  variety 
{acute  and  chronic  cata/rrhal  pharyngitis) ; 
but  it  may  fall  chiefly  upon  the  glands  of 
the  pharynx  {granula/r  or  follicular  pharyn- 
gitis), or  more  rarely  may  spread  deeply 
and  end  in  diifuse  suppuration  {phlegmon- 
ous or  suppu/rative  pharyngitis).  Some- 
times it  is  attended  with  deficient  secretion 
and  atrophy  of  the  mucous  membrane 
{pha/ryngitis  sicca),  and  occasionally  it 
assumes  an  erysipelatous  character  {erysi- 
pelatous pharyngitis),  and  is  then  generally 
associated  with  erysipelas  of  the  face. 

{a)  Acute  Catarrhal  Pharyngitis,  or 
common  sore-throat,  is  generally  the  result 
of  exposure  to  cold.  It  is  attended  with 
more  or  less  fever  and  malaise,  and  usually 
terminates  spontaneously  in  a  few  days. 
The  familiar  symptoms  of  soreness  or  pain 
in  swallowing,  hoarseness,  and  perhaps 
slight  deafness,  and  the  local  redness  and 
swelhng  vary  according  to  the  intensity 
and  extent  of  the  inflammation.  Confine- 
ment to  the  house,  and  an  aperient  followed 
by  a  simple  saline  mixture  and  an  astrin- 
gent gargle,  are  aU  that  is  generally  required 
in  the  way  of  treatment. 

(6)  Chronic  Catarrhal  Pha/ryngitis,  or 
'  relaxed  sore-throat,'  may  follow  on  re- 
peated attacks  of  the  acute,  or  be  induced 
by  gastric  disturbance,  the  abuse  of  alcohol, 
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tobacco,  &c.  It  is  characterised  by  a  sense 
of  dryness  of  the  i^arts,  especially  in  the 
morning,  by  a  constant  desire  to  moisten  or 
clear  the  throat,  and,  if  the  uvula  is  elon- 
gated, by  a  tickUng  cough.  The  mucous 
membrane  is  slightly  red  and  swollen,  and 
frequently  covered  with  tenacious  mucus, 
and  the  uvula  is  often  relaxed  and  elon- 
gated. 

Treatment. — The  exciting  causes  must 
be  carefully  avoided,  the  bowels  regulated, 
and  the  health  improved  by  tonics.  Locally, 
an  astringent  gargle  or  lozenges  may  first 
be  tried ;  but,  if  the  affection  be  obstinate  or 
of  long  standing,  local  remedies,  to  be  effec- 
tual, must  be  apphed  either  by  the  brush  or 
in  the  form  of  sprays.  Amongst  the  reme- 
dies that  may  be  thus  used  with  advantage 
are  chloride  of  zinc  (gr.  x.-xx.  to  fgj.)  or 
tannin  dissolved  in  ether,  appUed  with  the 
brush ;  and  sprays  of  chloride  of  ammonium, 
bicarbonate  of  sodium,  aliun,  &c.  (gr.  v.- 
XXX.  to  f  3j.).  When  the  uvula  is  much  elon- 
gated, its  extremity  should  be  removed. 

(c)  Gi-wnular  or  Follicular  Pharyngitis, 
also  known  as  '  clergyman's  sore-thi-oat,'  is 
a  clnronio  inflammation  of  the  mucous  fol- 
licles of  the  pharjmx,  and  is  not  infrequently 
associated  with  a  similar  condition  of  the 
mucous  folUcles  of  the  naso-pharynx,  pos- 
terior nares,  entrance  of  the  larynx,  and 
upper  part  of  the  oesophagus. 

Causes. — A  debilitated,  and  especially  a 
strumous  constitution,  appears  to  predispose 
to  the  affection ;  whilst  long-continued  over- 
exertion of  the  voice,  exposm-e  to  cold,  and 
the  breathing  of  air  charged  with  UTitating 
particles  or  fumes  are  amongst  the  chief 
exciting  causes.  Hence  the  affection,  though 
met  with  in  others,  is  most  Common  in  those 
engaged  in  public  speaking,  as  clergymen, 
auctioneers,  &c.,  and  in  photographers,  em- 
ployes in  chemical  works,  &c. 

Pathology.  —  The  constant  contact  of 
cold  or  vitiated  ah*  renders  the  mucous 
membrane  dry,  and  stimulates  the  follicles 
to  over-secretion.  The  extra  work  thus 
thrown  upon  the  folUcles  leads  to  catarrhal 
proliferation  of  their  epithelium,  blocking 
of  their  orifices,  retention  of  secretion,  and 
general  hypertrophy  of  the  tissues  of  which 
they  are  composed.  In  some  cases,  the 
hypertrophy  prevails  and  the  secretion 
rapidly  diminishes ;  in  others,  the  secretion 
continues  excessive,  and  the  foUicles  be- 
come distended  and  exude  a  viscid  mucus 
or  even  a  caseous  material,  whilst  very 
little  hypertrophy  ensues.  Hence,  the  dis- 
ease has  been  divided  into  the  hypertrophic 
and  exudative  varieties.  In  the  hypertrophic 
form  it  would  appear,  from  the  observations 


of  Stoerk,  that  isolated  proliferations  of  the 
general  epitheUal  covering  of  the  pharynx 
also  occur. 

Symptoms. — A  sense  of  di-yness  in  the 
throat,  hoarseness,  loss  of  power  over  the 
voice,  a  continual  hawking  and  desu-e  to 
swallow  for  the  purpose  of  clearing  the 
throat,  and  a  tickling,  dry,  harsh,  or  painful 
cough,  are  commonly  complained  of  in  the 
early  stages  of  the  disease.  Later  on, 
these  symptoms  become  more  pronounced, 
and  complete  loss  of  the  voice,  pain  and 
difficulty  ia  swallowing,  impahment  of 
hearing,  and  even  permanent  dea&iess  and 
loss  of  the  sense  of  smell  may  supervene, 
as  the  disease  spreads  to  the  surroimding 
parts.  The  pharynx  presents  somewhat 
different  appearances,  according  as  the  dis- 
ease assumes  the  hypertrophic  or  exudative 
form.  In  the  former,  the  hypertrophied 
foUicles  and  epithelial  elevations  give  the 
posterior  waU  of  the  pharynx  a  characteristic 
gi-anular  appearance.  The  granules  are  at 
first  scattered  and  isolated,  of  a  lenticular 
shape,  and  of  a  deeper  colour  than  the  rest 
of  the  mucous  membrane  ;  but  subse- 
quently they  coalesce,  forming  flattened 
masses  or  ridges.  In  the  exudative  form, 
the  folUcles  appear  distended  with  secretion, 
and  a  viscid  mucus  can  often  be  seen  ad- 
hering to  them.  The  mucous  membrane 
between  the  granules  may  be  either  hyper- 
trophied or  atrophied,  and  is  generally 
traversed  by  large  and  tortuous  veins. 

Treatment. — The  general  health  must 
be  improved  by  attention  to  the  secretions, 
by  tonics,  and  change  of  afr,  aU  exertion  of 
the  voice  being  forbidden,  and  every  known 
source  of  irritation  avoided.  Locally,  the 
granulations  must  be  severally  destroyed 
by  the  galvano-cautery  wire,  the  actual 
cautery,  or  the  soUd  nitrate  of  silver  fused 
on  the  end  of  a  silver  probe.  Two  or  three 
of  the  granulations  only  should  be  de- 
stroyed at  a  sitting,  which,  as  a  rule,  should 
be  made  not  oftener  than  twice  or  three 
times  a  week.  Between  the  appUcation 
of  these  remedies,  the  parts  may  be  painted 
with  solutions  of  chloride  of  zinc,  or  sprayed 
with  weak  astringent  lotions  of  alum, 
tannin,  and  the  like.  To  allay  the  frrita- 
tion  sometimes  caused  by  the  destruction 
of  the  folUcles,  lozenges  containing  opium, 
chloride  of  ammonium,  or  bromide  of 
potassium,  or  inhalations  of  steam  may  be 
prescribed. 

{d)  Phlegmonous  or  Suppurative  Pharyn- 
gitis may  occm*  spontaneously,  or  foUow 
an  iujm'y  of  the  pharynx.  The  inflam- 
mation spreads  deeply  and  mdely ;  the 
submucous  tissue,  and  even  the  constrictor 
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miscles,  become  infiltrated  with  inflamma- 
iory  products  ;  and  suppuration  frequently 
msues.     The  pus  may  track  down  the 
;ourse  of  the  pharynx  and  oesophagus,  or 
uake  its  way  forward  into  the  tissues  of 
..he    neck,   compressing    the   ujjper  air- 
icassages  and  obstructing  the  entrance  of 
ishe  lai'jTix. 

The  symptoms,  at  first  those  of  ordi- 
lary  sore-thi-oat,  rapidly  become  alarming. 
•SwaUowing  becomes  diflicult  or  impossible, 
;  esphation  laboured,  the  pulse  rapid,  and 
.  he  tongue  fiuTcd  and  brown.  The  pharynx 
>  s  intensely  red  and  swollen,  the  neck  often 
inrawny  and  cedematous,  and  death  usually 
i  ollows,  in  thi-ee  or  four  days,  fr-om  sudden 
f  pasm  of  the  glottis. 

r  Treatment. — The  strength  must  be  sup- 
ported by  fluid  nourishment  and  stimu- 
li ants.  Brand's  extract,  strong  beef- tea,  and 
fihe  brandy-and-egg  mixtiu-e,  should  be  given 
\a  frequently  repeated  doses,  or  administered 
\y  the  rectum  if  the  patient  is  imable  to 
\  wallow.  The  atmosphere  should  be  kept 
iioist  and  steam  occasionally  inhaled,  and 
1  ulphate  of  quinine  (gi'.  v.)  taken  every 
Jiree  or  four  hoiirs.  jPreparations  for  in- 
.tant  tracheotomy  should  be  made,  and  the 
>peration  performed  as  soon  as  it  becomes 
i  vident  that  life  is  in  danger  from  spasm 
■f  the  glottis.  Should  suppuration  occur 
:  1  any  accessible  situation,  an  incision,  to 
lilow  free  exit  to  the  pus,  should  be  made. 

(e)  Pharyngitis  Sicca,  or  atrophic 
iharyngitis,  appears  to  be  the  result  of 
ppeated  attacks  of  catarrh.  The  mucous 
iiembrane  is  thin,  dry,  and  glazed,  the 
liormal  secretion  is  completely  absent,  and 
'16  veins  are  varicose.  The  symptoms  are 
aose  of  soreness  and  dryness  of  the  throat, 
Q  speaking  and  swallowing.  The  disease 
:dmits  only  of  palliative  treatment.  For 
•■lis  purpose  cubebs,  given  both  locally  and 
:itemally,  inlialations  of  steam,  tincture  of 
tsnzoin,  and  the  lilve,  wiU  be  found  usefril. 

Ulceration. —  Ulceration,  when  it  at- 
■icks  the  pharynx,  is  seldom  limited  to 
uat  cavity,  but,  lilce  inflammation,  more 
•rten  affects  at  the  same  time  the  soft  palate, 
i.uces,  and  tonsils ;  whilst  not  infrequently 
■le  base  of  the  tongue,  the  epiglottis,  and 
wmetimes  the  larynx  and  nasal  cavities 
'80  become  involved  in  the  process, 
flceration  of  the  pharynx  may  occur  in 
le  course  of  syphilis,  struma,  and  tuber- 
'Uosis,  on  the  breaking  down  of  epithe- 
omatous  and  other  growths,  on  the  bursting 
herpetic  vesicles,  and  in  connection  with 
ftceration  of  the  tonsils  in  the  affections 
lown  as  simple  and  malignant  ulcerative 
►Te-throat. 
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{a)  Syphilitic  Ulceration  may  be 
divided  into  the  superficial  and  deep.  Super- 
ficial ulceration  may  occur  both  in  the 
earlier  and  later  stages  of  syphihs.  In  the 
earher  stages  it  is  generally  due  to  the 
erosion  of  sypliilitic  mucous  patches,  then 
so  common  about  the  fauces,  palate,  and 
tonsils.  The  ulcers  are  generally  sym- 
metrically arranged,  quite  superficial, 
sharply  defined,  covered  with  a  grey  muco- 
purulent discharge,  and  sm-rounded  by 
a  sHght  areola  of  redness.  In  the  later 
stages,  superficial  ulceration  often  assumes 
a  serpiginous  form,  and  extends  widely  over 
the  pillars  of  the  fauces  and  palate.  Deep 
ulceration  is  nearly  always  due  to  the 
breaking  down  of  gummata,  and  only  occurs 
in  the  later  stages  of  syphihs.  The  ulcers 
are  cu'cumscribed,  their  edges  sharp-cut, 
shghtly  overhanging,  and  surrotmded  with 
an  areola  of  a  characteristic  coppery  red 
colour,  and  thefr  base  is  covered  vfiih  a 
yellow  purulent  discharge,  mixed  with 
shi'eds  and  debris  of  breaking-dovra  tissue. 
The  ulceration  is  sometimes  limited  to  the 
posterior  wall  of  the  pharynx,  but  gene- 
rally attacks  simultaneously  the  soft  palate, 
tonsils,  fauces,  and  base  of  the  tongue,  and 
fr'equently  the  larynx  and  nasal  cavities. 
It  often  extends  deeply,  leading  to  caries 
or  necrosis  of  the  adjacent  bones;  while 
the  subsequent  cicatrisation  may  lead  to 
various  forms  of  occlusion  and  stricture 
of  the  pharynx.  See  Pharyngeal  Sten- 
osis. 

Treatment. — For  the  ulcerations  occur- 
ring in  the  earher  stages,  small  doses  of 
mercury  should  be  given  internally,  while 
the  throat  may  be  gargled  with  '  black- 
wash,'  or  painted  with  a  solution  of  nitrate 
of  silver,  chromic  acid  (gr.  x.  to  f^jOi  or 
boroglyceride.  For  the  later  ulcerations, 
large  doses  of  iodide  of  potassium  (gr.  x., 
XV.,  or  even  gr.  xxx.  three  times  a  day), 
combined  with  decoction  of  cinchona  or 
quinine,  should  be  given  internally  ;  whilst 
the  parts  should  be  cleansed  with  gargles  of 
chlorate  of  potash,  carbohc  acid,  or  chlor- 
inated soda,  and  then  dusted  with  iodoform, 
or  painted  with  a  strong  solution  of  nitrate 
of  silver. 

(6)  Strumous  Ulceration. —  Many  pa- 
thologists do  not  admit  the  existence  of 
strumous  ulceration  in  the  pharynx,  the 
variety  here  described  as  such  being  re- 
garded by  them  as  the  result  of  congenital 
syphilis,  modified  by  the  strumous  con- 
stitution of  the  patient.  This  form  of 
ulceration  is  most  frequently  met  with  in 
badly  nourished  and  strumous  children, 
especially  of  the  poorer  classes.  Generally 
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beginning  in  the  soft  palate,  it  gradually 
spreads  to  the  fauces  and  back  of  the 
pharynx,  and  sometimes  to  the  hard  palate 
and  nasal  cavities,  slowly  but  persistently 
destroj'ing  the  parts  and  often  producing 
gi-eat  deformity ;  more  rarely  it  begins  in 
the  posterior  wall  of  the  pharynx.  The 
ulceration  is  generally  sharply  defined, 
though  the  mucous  membrane  around 
may  be  slightly  thickened ;  the  edges  of  the 
ulcer  are  raised  and  everted,  not  sharp-cut 
as  in  syphilis,  nor  surrounded  by  the 
coppery  red  zone  so  characteristic  of  the 
latter  affection.  The  base  is  covered  by  a 
ropy,  gi-eyish,  muco-pm-ulent  discharge, 
through  which  here  and  there  granulations 
are  seen  projecting,  giving  it  a  mottled, 
pinkish  appearance. 

Treatment. —  Cod-liver  oil,  combined 
with  syrup  of  iodide  of  iron,  or  the  com- 
pound syrup  of  phosphate  of  iron  in  drachm 
doses,  with  unstimulating  diet  and  residence 
at  the  sea-side,  are  the  constitutional 
measures  attended  with  the  best  success. 
Locally,  the  parts  should  be  well  cleansed 
with  a  weak  carbolic  lotion,  and  then  dusted 
with  iodoform,  or  cauterised  with  nitrate 
of  silver  fused  on  the  end  of  a  probe.  If 
there  is  any  suspicion  of  a  syphihtio  taint, 
anti-syi^hilitic  remedies  should  be  com- 
bined with  local  treatment. 

Tubercle. —  Deposits  of  miliary  tuber- 
•cles  are  occasionally  met  with  in  the 
pharynx,  as  one  of  the  local  manifestations 
of  acute  general  tuberculosis.  In  the 
earUer  stages,  the  tubercles  appear  as  scat- 
tered or  confluent  patches  of  grey  granula- 
tions on  the  sides  and  posterior  wall  of  the 
pharynx,  often  also  on  the  palate  and  roof 
of  the  mouth.  They  differ  from  syphilitic 
mucous  patches,  for  which  they  have  been 
mistaken,  in  the  absence  of  the  inflamma- 
tory zone  of  redness,  and  in  their  more 
translucent  appearance.  Later,  they  break 
dovm,  leaving  small  lenticular  ulcers  vwth 
slightly  overhanging  and  hyperEemic  edges 
and  a  caseous-looking  base,  while  fresh 
<!rops  of  miliary  tubercle  are  deposited 
around.  The  symptoms  are  those  of  acute 
pulmonary  consumption,  with  local  sore- 
ness of  the  throat,  and  the  patient  usually 
succumbs  to  the  lung-affection  in  a  few 
months. 

Herpes. — An  eruption  of  herpes,  simi- 
lar to  that  which  occm's  on  the  skin,  is 
occasionally  met  with  in  the  pharynx.  The 
affection  appears  to  be  of  nem-otic  origin, 
and  is  most  prevalent  in  damp  and  cold 
climates.  It  usually  runs  an  acute  coiurse 
of  a  week  or  ten  days,  and  is  attended 
with  more  or  less  smarting  pain,  soreness 


of  the  throat,  and  fever.  The  eruption  is 
mostly  limited  to  one  side,  and  is  more 
common  on  the  fauces  and  soft  palate  than 
on  the  posterior  wall  of  the  pharynx,  while 
a  similar  eruption  is  often  present  upon 
the  Hps  and  corners  of  the  mouth  at  the 
same  time.  The  vesicles  either  disappear 
in  a  few  days,  leaving  no  trace,  or  they 
break  dovra  into  small  superficial  ulcers, 
which  in  some  cases  become  covered  with 
a  false  membrane.  When  several  such 
ulcers  become  confluent,  the  membrane 
covering  them  may  be  mistaken  for  that 
of  diphtheria ;  but  the  presence  of  a  few 
scattered  ulcers  as  yet  imcovered  by 
membrane,  and  of  similarly  shaped,  iso- 
lated patches  of  the  membrane  itself,  and 
the  absence  of  any  tendency  of  the  disease 
to  spread,  are  points  which  will  usually 
serve  to  distinguish  herpes.  An  aperient, 
followed  by  small  doses  of  quinine  and  the 
use  of  a  simple  gargle,  is  all  that  is  gene- 
rally required  by  way  of  treatment. 

W.  J.  Walsham. 

PHARYNX,   Extirpation  of  the.— 

This  operation  has  within  the  last  few 
years  been  performed  in  some  instances 
for  the  removal  of  growths  which,  from 
their  situation  in  the  lower  pharynx,  have 
been  hitherto  considered  beyond  the  reach 
of  surgery.  The  following  is  the  method 
devised  by  Langenbeck  : — Tracheotomy  is 
first  performed,  and  the  trachea  plugged 
with  Trendelenburg's  tampon-canula.  The 
head  being  weU  drawn  back  and  the  face 
tm-ned  to  the  opposite  side,  an  incision 
beginning  just  below  the  lower  jaw,  mid- 
way between  the  symphysis  and  the  angle, 
is  carried  over  the  greater  cornu  of  the 
hyoid  bone  in  the  direction  of  the  sterno- 
hyoid to  just  above  the  tracheal  woimd. 
The  integuments,  platysilia,  and  omo- 
hyoid are  divided,  and  the  posterior  belly 
of  the  digastricus  and  stylo-hyoid  muscles 
detached  from  the  hyoid  bone.  The  su- 
perior thyroid,  lingual,  and  facial  arteries 
and  veins,  and  the  superior  laryngeal 
nerve  and  its  external  branch  are  next 
divided.  The  pharynx  is  then  opened,  and 
the  larynx  drawn  firmlj'  to  the  opposite 
side,  and  rotated  so  that  its  posterior  sal- 
face  is  well  exposed.  The  front  and  side 
walls  of  the  pharynx  are  now  detached 
from  their  connections,  and  the  posterior 
wall  is  di\'ided  transversely  on  a  level  with 
the  lower  border  of  the  soft  palate,  and 
separated  from  the  vertebral  column.  The 
pharynx,  with  the  gi-owth,  is  then  finally 
removed  by  severing  it  from  the  cesophagtis. 
A  tube  should  be  placed  in  the  oesophagus  i 
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or  the  pm-pose  of  feeding  the  patient,  and 
he  tampon-canvila  retained  in  the  trachea 
jr  some  days,  to  fiu'ther  guard  the  air- 
.•assages  from  the  entrance  of  food,  saliva, 
nd  the  secretions  from  the  wound. 

W.  J.  Walsham. 

PHARYNX,  Injuries  of  the.— These 
lay  be  classified  imder — (1)  Incised,  lacer- 
4ed,  punctm-ed,  and  gunshot  wounds,  in- 
icted  either  from  within,  thi-ough  the 
louth,  or  from  without,  through  the  neck ; 
i)  burns  and  scalds,  due  to  the  sudden 
assage  of  flame,  as  in  a  gas  explosion, 
.Tallowing  boiling  water  or  inhaling  steam ; 
'.  ad  (3)  charring  or  other  chemical  lesion  of 

■  ie  mucous  membrane  from  drinking  strong 
3ids  or  caustic  alkalies. 

(1)  Wounds  are  not  uncommonly  in- 
icted  from  within,  by  the  patient  falling 

:  Mst  holding  a  sharp-pointed  body,  as  a 
pe-stem  or  stick,  in  the  mouth ;  by  the  for- 
ble  extraction  of  a  sharp-angled  body,  as 
false-tooth  plate  which  has  been  impacted 
I  .  the  lower  pharynx,  by  the  incautious  use 
j  •'  probangs,  &c.    Wounds  from  without  are 
I  maUy  inflicted  with  a  suicidal  or  homi- 
|.  dal  intent.  In  these  the  pharynx  is  gene- 
^lly  wounded  in  front,  between  the  hyoid 
:>ne  and  thyroid  cartilage  (see  Throat, 
ujuries  of  the).    Wounds  of  the  pharynx, 
r'jticularly  the  punctured  variety,  may  be 

■  tended  by  fatal  haemorrhage,  consequent 
'  ion  a  large  vessel  being  penetrated  or  sub- 
i  quently  opened  by  ulceration  of  its  walls, 
aeyare  not  infi-equently  followed  by  acute 
lUuHtis,  due  to  the  escape  of  food  into 

e  tissues  of  the  neck,  or  to  the  instrument 
ith  which  the  wound  was  inflicted  being 
oken  off  short  and  remaining  as  a  foreign 
''dy.  Circumscribed  collections  of  pus 
ay  also  result  fr-om  like  causes.  See  Ee- 
■;o-Phaeynge^vl  Abscess. 

(2)  Scalds  of  the  pharynx  are  most  fre- 
■iient  in  yoimg  children,  from  inhaUng 
i5ara  or  drinking  hot  water  from  the  spout 
I  a  tea-kettle.    They  should  always  be  re- 

rded  as  grave,  fi-om  thefr  liability  to  be 
•lowed  by  cedematous  laryngitis. 
'  (3)  Lesions  of  the  mucous  membrane, 
*ased  by  swallowing  corrosive  liquids,  are 
merally  of  secondary  import  to  the  graver 
lUries  which  are  usually  simultaneously 
dieted  upon  the  stomach,  larynx,  or  ceso- 
lagus.  &'ee  Acids,  Alkalies,  Swallowing 

1  Treatment.— For  the  treatment  of  sui- 
ilal  and  gimshot  wounds  of  the  pharynx, 
5  Throat,  Injuries  of  the,  and  Gunshot 
WTTNDS  of  the  Neck.  In  wounds  of  the 
"arynx,  attention  should  first  be  given  to 


the  arrest  of  hsemorrhage.  Any  bleeding 
vessel  that  can  be  seized  should  at  once 
be  tied.  In  punctured  wounds  about  the 
fauces,  inflicted  fr-om  within  the  mouth,  the 
bleeding  vessel  may  be  invisible,  or  if  seen 
it  may  be  impossible  to  ligature  it.  In  such 
a  case  attempts  should  be  made  to  twist  it, 
or  if  this  fails  the  forceps  may  be  left  on. 
If  the  source  of  the  haemorrhage  cannot 
be  discovered,  and  is  not  very  severe,  the 
patient  should  be  given  ice  to  suck,  an 
ice-bag  may  be  placed  on  the  side  of  the 
neck,  or  solid  perchloride  of  fron  applied  to 
the  wound,  or  pressure  made  upon  it  by 
means  of  a  stick  wrapped  round  with  lint. 
These  means  failing,  or  the  hsemorrhage 
threatening  hfe,  the  common  carotid,  as 
a  last  resom-ce,  must  be  tied.  Where  a 
foreign  body,  as  a  portion  of  a  pipe-stem, 
is  found  in  the  wound,  it  should  not  be  re- 
moved tOl  the  common  carotid  has  been 
compressed  and  preparations  have  been 
made  to  tie  it  if  requfred,  as  a  fatal  gush  of 
haemorrhage  has  been  known  to  foUow  its 
extraction.  When  the  wound  is  so  situated 
that  food  is  liable  to  escape  into  the  tissues 
of  the  neck,  the  patient  should  be  fed  by  the 
rectum  for  the  first  few  days.  Should  sup- 
puration occur,  an  early  outlet  for  the  pus 
must  be  made.  See  Retro-Pharyngeal 
Abscess. 

In  biu'ns  and  scalds  of  the  pharynx,  and 
in  injm'ies  fr'om  swallowing  corrosive  hquids, 
&c.,  the  patient  should  be  carefully  watched 
for  signs  of  cedematous  laryngitis,  and 
everything  should  be  in  readiness  for  tra- 
cheotomy. Milk  diet  should  be  prescribed, 
or  nutrient  enemata  if  the  patient  is  unable 
to  swallow.    See  Scald  of  the  Glottis. 

Foreign  Bodies  in  the  Pharynx. — Fish 
bones,  pieces  of  meat,  false-tooth  plates, 
and  coins  are  the  foreign  bodies  that  have 
most  frequently  been  found  in  the  pharynx. 
The  situation  at  which  they  are  most  liable 
to  become  impacted  is  opposite  the  cricoid 
cartilage,  where  the  pharynx  narrows  to 
join  the  oesophagus ;  but  they  may  also 
become  lodged  between  the  tongue  and 
epiglottis,  and,  in  the  case  of  fish-bones  or 
pins,  in  the  tonsils  or  between  the  pillars  of 
the  fauces.  Bodies  like  the  latter,  more- 
over, may  be  impacted  lengthways  across 
any  part  of  the  cavity. 

Symptoms. — These  necessarily  vary  ac- 
cording to  the  nature  and  situation  of  the 
foreign  body  and  the  length  of  time  that  it 
has  been  impacted.  A  small  sharp-pointed 
body,  as  a  fish-bone,  may  cause  a  pricking 
sensation  in  the  parts  and  some  distress  or 
pain  in  deglutition,  symptoms  wliich,  owing 
to  the  scratching  of  the  mucous  membrane, 
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may  continue  after  the  bone  has  been  dis- 
solved or  swallowed.  Large  bodies,  as  a 
false-tooth  plate,  may  cause  great  pain  on 
swallowing,  or  render  the  act  altogether 
impossible,  or  may  produce  severe  par- 
oxysms of  cough  and  dyspnoea  from  reflex 
spasm  of  the  glottis,  or  from  direct  pressure 
upon  the  larynx  ;  while  a  large  mass  of 
food  may  cause  fatal  suffocation  by  block- 
ing lip  the  pharyngeal  opening  of  the  larynx. 
Though  cases  are  on  record  where  foreign 
bodies  have  remained  in  the  pharynx  for  a 
long  time  without  causing  much  irritation, 
their  continued  presence  has  usually  led  to 
ulceration,  perforation  and  fatal  haemor- 
rhage, peri- oesophageal  abscess,  or  cudema- 
tous  laryngitis. 

Diagnosis. — A  careful  inspection,  aided 
by  the  laryngoscope  and  finger,  will  usually 
detect  a  foreign  body  if  lodged  about  the 
fauces,  base  of  the  tongue,  or  region  of  the 
cricoid  cartilage.  "When  beyond  the  reach 
of  the  finger,  its  detection  may  be  difficult. 
Notlaing  may  be  felt  externally,  and  it  may 
be  only  after  a  long  and  patient  examina- 
tion by  pharyngeal  forceps,  oesophageal 
bougies,  coin-catchers,  &c.,  with  the  patient 
imder  chloroform,  that  its  presence  and 
situation  is  at  last  discovered. 

Treatment. — If  a  portion  of  meat  or 
other  substance  is  obstructing  respiration, 
the  finger  should  at  once  be  plunged  into 
the  throat  and  attempts  made  to  dislodge  it. 
If  these  fail  and  suffocation  is  imminent, 
instant  laryngotomy  sho.uld  be  performed. 
A  fish-bone,  pin.  or  false-tooth  plate,  when 
within  reach  of  the  finger,  may  often  be 
hooked  out  with  the  nail,  or,  if  seen,  be 
readily  extracted  with  the  dressing-forceps. 
When  the  foreign  body  is  too  low  down  to 
be  felt  by  the  finger,  its  extraction,  especially 
in  the  case  of  a  false-tooth  plate,  may  tax 
the  ingenuity  of  the  surgeon.  The  patient 
had  better  be  put  under  chloroform,  and 
attempts  made  fo  grasp  the  plate  with 
pharyngeal  forceps  having  blades  opening  in 
different  directions.  By  passing  these  closed, 
and  using  them  as  a  sound,  the  plate  may 
be  struck  and  a  fair  estimate  formed  of  its 
position.  Considerable  force  may  have  to 
be  used  in  its  removal,  as  the  hooks,  by  which 
the  plate  is  attached  to  the  teeth,  often 
become  embedded  in  the  tissues.  When  the 
forceps  fail,  attemptfi  should  be  made  to 
snare  the  foreign  body  with  one  of  the 
various  forms  of  coin-catchers,  or  to  sweep 
it  out  in  front  of  the  bristles  of  the  expand- 
ing horsehair  extractor.  "Whilst  passing 
these  instruments  beyond  the  foreign  body, 
care  must  be  taken  not  to  force  it  lower 
down  the  passage.    Sometimes  an  emetic. 


or,  where  this  could  not  be  swallowed,  one- 
sixth  of  a  grain  of  apomorphia  injected  sub- 
cutaneously,  has  succeeded.  This  treatment, 
however,  is  not  unattended  with  danger, 
and  should  only  be  employed  under  excep- 
tional ch'cumstances.  If  attempts  at  ex- 
traction faU,  three  courses  are  open :  tO' 
remove  the  foreign  body  by  the  operatioQ  of 
OEsoPHAGOTOMY ;  to  try  and  push  it  down 
into  the  stomach ;  or  to  allow  it  to  remain, 
in  the  hope  that  it  may  become  loosened 
by  ulceration.  The  first  plan  of  treatment 
is,  in  the  writer's  opinion,  the  right  one  to 
pursue.  W.  .J.  "Walsham. 

PHARYNX,  Tumours  of  the.— New- 

gro'ftirhs  in  the  upper  part  of  the  pharynx, 
and  at  the  junction  of  its  lowest  part  with 
the  oesophagus,  are  treated  of  in  separate 
articles.  See  Naso-Phaeyngeal  Growths; 
ffisoPHAGUS,  Injiu'ies  and  Diseases  of  the. 
Nearly  aU  varieties  of  tumour  have  been 
observed  in  the  pharynx ;  all  are  rare  in  this 
situation,  but  the  fibrous,  the  fibro-myxo- 
matous,  the  fatty,  the  epitheliomatous,  and 
the  sarcomatous  are  perhaps  the  least  so. 
Pharyngeal  growths  may  be  pedunculated 
or  sessile,  and  may  spring  from  the  back  or 
lateral  walls  of  the  pharynx,  the  soft  palate, 
the  base  of  the  tongue,  and  the  region  of  the 
epiglottis  and  arytieno-epiglottidean  folds. 
They  may  have  their  origin  in  the  mucous 
membrane  or  submucous  tissue,  in  the 
fibrous  covering  of  the  vertebrae,  or  in  the 
bodies  of  the  vertebrae  or  intervertebral 
cartilages,  and  in  the  glands  by  the  side 
of  the  pharynx.  "When  arismg  behind  the 
pharynx,  they  are  sometimes  spoken  of  as 
post-  or  retro-pharyngeal  tumours. 

ST/mptoms. — The  tumours  often  attain 
a  considerable  size  before  the  surgeon  is 
consulted,  the  patient's  attention  benig  first 
called  to  them  by  difficulty  in  swallowing, 
obstructed  breathing  in  certain  attitudes, 
from  the  growth  either  pressing  upon  or 
partially  occludmg  the  opening  into  the 
larynx,  or,  when  the  growth  is  high  up,  by 
some  alteration  in  speech.  "When  arising 
behind  the  posterior  wall,  they  push  the 
mucous  membrane  before  them,  and  appeft"" 
as  smooth,  globular,  uniform  projections  m 
the  cavity  of  the  pharynx.  They  may  be 
hard  and  "resistant,  or  soft  and  fluctuatnig, 
and  fixed  or  movable,  according  to  their 
origin  and  attachments.  A  rapidly  growing 
sarcoma  or  other  soft  solid  tumour  niay 
greatly  resemble  a  retro-pharyngeal  abscess, 
and  the  diagnosis  can  often  only  be  m&a 
by  puncture  with  a  grooved  needle.  . 
Retro-Phauynghal Abscess.  Anew-growi 
in  the  lateral  wall  may  be  simulated  by  a 
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ineiu'ism  of  one  of  the  carotids.  Care  only 
is  required,  however,  to  make  the  diagnosis. 

Treatment. — Small  and  pedunculated 
rowths  may  be  readily  removed  either  by 
Ljature  of  the  pedicle  and  excision,  or  by 
;lie  cold  wii"e  or  galvanic  ecraseirr.  Before 
ilpciding  upon  the  removal  of  sessile  and 
irger  growths,  a  careful  investigation  of 
!ieh'  attachments  and  connections  should 
oe  made,  both  by  the  finger  and  laryngo- 
<eopic  mh-ror,  as  these  may  be  such — es- 
t'ciaUjr  when  the   growth   involves  the 
iteral  wall — as  to  preclude  the  possibhty  of 
its  extu-pation  with  a  reasonable  chance  of 
the  patient  surviving  the  operation.  The 
retro-pharyngea]  gi-owths,  when  unattached 
to  the  vertebrae  and  of  moderate  size,  may 
ften  be  shelled  out  with  ease  by  the  finger, 
iter  a  vertical  incision  has  been  made 
iu'ough  the  mucoiis  membrane  covering 
'hem.    In  attacking  a  growth  of  large  size, 
where  there  is  a  probability  of  much  haemor- 
hage,  preliminary  tracheotomy  should  be 
rformed,  and  the  tracheal  wound  plugged 
ith  Trendelenburg's   tampon-canitla,  to 
irevent  the  escape  of  blood  into  the  air- 
jassages.   For  mahgnant  growths  involving 
he  ai-ytasno-epiglottidean  folds,  the  removal 
)f  the  larynx  will  probably  be  necessary. 
This   question  is   fully   discussed  imder 
ARYNx,  Growths  in  the.    Eecently,  Lan- 
,Lnbeck  has  extirpated  the  whole  pharynx 
or  malignant  growths  beyond  reach  by  the 
Qouth.  W.  J.  Walsham. 

PHIMOSIS  is  a  malformation  of  the 
irepuce  which  prevents  its  being  retracted 
behind  the  glans  penis.    It  is  either  con- 
"•nital  or  acquired.    In  congenital  cases, 
c  prepuce  is  abnormally  long,  and  some- 
mes  so  contracted  at  its  orifice  that  it  is 
lupossible  either  to  expose  the  glans  penis 
T  to  effect  retraction  without  much  diffi- 
nlty  and  pain.    The  skin  is  abundant,  but 
fi  mucous  membrane  is  shorter  than  usual, 
'•'1  the  narrowing  which  prevents  the  re- 
action is  always  found  at  the  junction  of 
skin  and  mucous  membrane.  Congcni- 
i  phimosis  is  a  fertile  source  of  irritation 
d  disease.    Even  when  the  prepuce  is 
"iply  elongated,  and  not  sufficiently  con- 
'cted  at  its  orifice  to  prevent  its"  with- 
iwal  from  the  glans,  it  still  favours  the 
tention  of  the  secretions  beneath  it,  which 
result  in  balanitis.    But,  short  of  this, 
'■re  can  be  no  doubt  that  an  elongated 
'pnce  is  fi-equently  the  cause  of  much 
'  al  irritation,  leading  to  the  habit  of  mas- 
I'll'ation.    When,  however,  the  orifice  of 
"(!  prepuce  is  so  narrow  as  to  prevent 
U-action,  the  results  are  of  a  much  more 


serious  nature.  One  of  the  most  common 
sjmiptoms  is  nocturnal  incontinence  of 
lu'ine,  which  frequently  resists  aU  attempts 
at  cure  short  of  circumcision. 

Occasionally  the  long,  contracted  prepuce 
acts  as  an  impediment  to  the  passage  of  the 
ui'ine,  and  gives  rise  to  symptoms  resem- 
blmg  those  of  stone  in  the  bladder.  In  very 
extreme  cases  of  this  sort,  the  prepuce  be- 
comes enormously  distentied  by  the  reten- 
tion of  the  m-ine  beneath  it,  requiring  the 
pressure  of  the  hand  to  extrude  it  tlirough 
the  orifice.  The  severe  straining  to  void  the 
urine  under  these  circumstances  is  a  fre- 
quent cause  of  hernia  in  yotmg  children, 
and  it  is  also  stated  that  hydrocele  and 
phimosis  are  often  associated.  The  effect 
of  this  deformity  on  the  nervous  system 
has  been  noticed  by  Professor  Sajrre  of  New 
York,  who  states  that  paralysis  of  the  lower 
extremities  is  often  a  dii-ect  result  of  the 
irritation  caused  by  congenital  phimosis. 
Erichsen  also  states  that  he  has  seen  cases 
of  chorea  arising  fi-om  the  same  cause. 
In  after-hfe  the  evils  of  phimosis  are  not 
abated.  There  is  no  doubt  that  the  im- 
munity from  chancrous  affections,  known  to 
exist  amongst  the  Jews,  is  due  to  the  rite 
of  circumcision,  and  it  is  inferred,  from  the 
statistics  collected  by  Jonathan  Hutchinson, 
that  a  long  prepuce  renders  its  possessor 
more  liable  to  the  infection  of  syphiHs.  At 
any  rate,  it  makes  the  treatment  of  venereal 
disease  more  difficult,  and  m  some  cases 
impossible  without  recourse  to  an  operation. 

Congenital  phimosis  is  sometimes  a 
complete  bar  to  sexual  intercourse,  or  even 
when  connexion  has  been  effected,  concep- 
tion is  prevented  owing  to  the  retention  of 
the  seminal  fluid  beneath  the  foreskin.  It 
has  been  asserted,  without  much  founda- 
tion, that  this  malformation  predisposes  to 
cancer  of  the  penis. 

Acquired  phimosis  is  the  result  of  in- 
flammatory deposits  in  the  prepuce,  caused 
generally  by  balanitis,  chancre,  or  repeated 
attacks  of  herpes  preputialis.  When  it  re- 
sults from  a  balanitis  the  swelHng  is  simply 
cedematous,  accompanied  by  a  profuse  puru- 
lent discharge  from  the  orifice  of  the  pre- 
puce. If,  however,  it  is  due  to  indiu-ated 
chancre,  a  point  can  generally  be  felt  be- 
neath the  prepuce  more  painful  and  indu- 
rated than  the  surrounding  tissue.  See 
Balanitis.  In  advanced  hfe,  the  preputial 
orifice  will  bo  found  sometimes  contracted 
from  repeated  attacks  of  herpes,  especially 
in  gouty  subjects. 

The  treatment  of  phimosis,  whether  con- 
genital or  acquired,  genei-allv  requires  sur- 
gical mterfcrence.    In  congenital  phimosis 
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there  can  be  no  doubt  as  to  the  propriety  of 
circumcision  in  all  cases  of  elongated  pre- 
puce with  contracted  orifice ;  and  the  neces- 
sity for  the  operation  should  be  represented 
to  parents  even  in  the  absence,  at  the  mo- 
ment, of  painful  symptoms.  In  simple 
elongation,  if  there  is  the  least  difficiilty  in 
exposing  the  glans,  it  is  better  to  err  on  the 
side  of  operative  interference. 

If  phimosis  is  associated  with  noctm-nal 
incontinence  of  urine,  it  is  far  better  at  once 
to  circumcise  the  child  than  to  waste  time 
in  the  constant  administration  of  the  various 
remedies  prescribed  for  this  condition.  In 
cases  of  sexual  incapacity,  an  elongated 
prepuce  may  frequently  be  shortened  with 
good  effect,  and  certainly,  if  with  the  elon- 
gation there  is  contraction  of  the  orifice, 
circumcision  should  be  recommended.  Phi- 
mosis, the  result  of  a  balanitis,  may  of  course 
be  reduced  by  simple  remedies,  such  as 
fomentations,  laot  baths,  and  injections ;  but 
if  there  is  suspicion  of  a  chancre  beneath, 
it  is  better  at  once  to  expose  the  glans  by 
the  slitting  operation.    See  Circumcision. 

In  cases  of  acquired  phimosis,  especially 
in  old  men,  the  malformation  may  fi'equently 
be  remedied  by  dilating  the  parts  either 
with  a  pair  of  forceps,  oi:  by  a  screw  dilator 
especially  constructed  for  the  purpose.  The 
operation  may,  in  some  cases,  be  facilitated 
by  incising  the  orifice  at  two  or  three  points 
with  a  narrow-bladed  knife.  Paul  8wain. 

PHLEBITIS.— An  mfiammation  of  the 
veins. 

Causation  and  Pathology. — -The  most 
purely  surgical  form  of  phlebitis  is  that  in- 
duced by  wound  or  contusion — traumatic 
phlebitis.  The  idiopathic  form  most  nearly 
resembUng  this  is  that  occm-ring  after 
parturition,  where  the  inflammation  in 
like  manner  spreads  directly  from  the 
open  mouth  of  ruptured  vessels,  subse- 
quently to  separation  of  the  placenta. 
Apart  from  this,  acute  phlebitis  is  almost 
invariably  secondary  either  to  thrombosis 
or  inflammation  of  the  surrounding  struc- 
tures, the  primary  changes  in  the  former 
case  taking  place  in  the  inner  coats,  in  the 
latter  in  the  adventitia,  later  becoming 
general.  Chronic  inflammatory  changes 
may,  as  in  the  arteries,  be  primary,  and  are 
then  due  to  anomalies  in  the  force  and 
rapidity  of  the  venous  circulation ;  as 
would  be  expected,  however,  from  the  less 
variable  nature  of  these  conditions  in  the 
veins,  chronic  endo-phlebitis  is  a  much  less 
common  or  serious  disease  than  the  cor- 
responding arterial  change.  The  inflam- 
mation may  be  local  or  adhesive,  diffuse  or 


suppm-ative,  in  character.  Gouty  and  tuber- 
cular phlebitis  are  also  spoken  of. 

Adhesive  phlebitis  is  seen  in  its  purest 
form  in  cases  of  wound.  By  this  process 
the  necessary  obUteration  is  effected  after 
wound;  it  is  seen  also  in  cases  where 
thrombosis  is  followed  by  organisation. 
See  Hjdmoerhage  ;  Thrombosis.  Sup- 
purative phlebitis  may  be  secondary  to  sup- 
pm-ation  of  a  thrombus,  or  to  extension  of 
inflammation  from  without.  It  is  diffuse 
in  character,  and  its  causation  resembles 
closely  that  of  pyasmia.  When  periphle- 
bitis occurs  secondarily  to  cellulitis,  the 
adventitia  is  principally  affected  ;  the  vein 
is  often  dissected  out  by  smTounding  sup- 
pm*ation,  and  under  these  cu'cumstances 
may  slough.  This  is  of  importance,  as  ia 
these  cases  complete  thrombosis  is  often 
absent,  so  that  haemorrhage  may  result. 
The  coats  of  the  vein  are  thickened  by 
infiltration  with  inflammatory  new-forma- 
tion, stiff,  of  a  yellow  or  yellowish-grey 
colom",  the  intima  opaque  and  more  or  less 
deeply  tinged  with  red.  This  condition  may 
extend  over  a  large  area.  Besides  the  dif- 
fuse form  of  suppurative  phlebitis,  localised 
suppuration  may  occur  in  cases  of  adhesive 
phlebitis,  either  the  clot  breaking  doAvn  at 
its  centre  or  the  change  bemg  entirely  peri- 
venous ;  in  these  cases,  a  well-developed 
clot  usually  exists  on  either  side  of  the  sup- 
purating point,  excluding  the  dangers  of 
septic  infection  and  haemorrhage.  Chronic 
endo-phlebitis  is  most  common  in  cases  of 
varix ;  usually  the  veins  here  are  generally 
thickened,  and,  on  examination,  the  intima 
may  be  more  or  less  opaque,  presentiiig 
in  addition  ill-defined  yellowish  patches, 
shghtly  raised  by  infiltration  beneath.  These 
patches  of  fatty  or  atheromatous  degenera- 
tion are  often  accompanied  by  the  presence 
of  small  calcareous  spicules.  In  acute 
miliary  tuberculosis,  tubercles  may  be  de- 
posited beneath  the  intima,  and  in  chrome 
tuberculosis  of  organs,  the  veins  may  become 
implicated  by  direct  extension.  Should  a 
breaking-down  mass  in  this  way  dheetly 
open  into  the  general  circulation,  it  may  be 
the  source  of  a  general  mifiai-y  tuberculosis 
(Weigert).  No  special  pathology  yet  exists 
for  the  gouty  phlebitis  of  Paget,  who  says 
'  the  evident  disposition  towards  being  mu- 
tastatic  and  symmetrical  ...  is  strongly 
in  favour  of  the  belief  that  the  essential 
primary  disease  is  not  a  coagulation  of  the 
blood,  but  an  inflammation  of  portions  oi 
the  venous  walls.' 

Symjjtoms.— These  differ  widely  accora- 
ing  to  the  local,  or  diffuse  and  septic  cliR- 
racter  of  the  inflammation. 
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Local  Phlebitis. — This  is  most  fre- 
ijuently  met  with  secondary  to  injury,  or  in 
•;ises  of  varix,  and  then  in  the  lower  ex- 
tiemity.    The  first  symptoms  are  usually 
[lain  and  swelling,  accompanied  by  inter- 
ference with  the  ftmction  of  the  limb ;  the 
ler  cardinal  signs  of  inflammation,  heat 
d  redness,  will  be  present  in  varying 
degree.    Pain,  increased  by  use  of  the  limb, 
iu  some  cases  shght,  in  others  of  a  severe 
aem'algic  character,  often  severe  in  throm- 
bosis of  deep  veins  with  subfascial  oedema. 
Swelliag,  due  chiefly  to  oedema,  in  part  to 
inflammatory  changes  iu  and  around  a  vein. 
The  -character  of  the  swelling  varies  with 
:he  affection  of  superficial  or  deep  veins, 
[f  the  superficial  veins,  there  is  local  oedema 
f  the  ai-ea  from  which  the  blood-supply  is 
■leaned,  and  a  hard  cord  or  knotty  tumom- 
■on-esponds  to  the  tkrombosed  vein.  If  the 
leep  veius,  there  is  general  oedema  of  the 
imb,  of  a  tense  white  character,  often  not 
litting  on  pressure,  and  accompanied  by 
onsiderable  enlargement  of  the  superficial 
eins.    Eedness,  of  a  bright  or  purphsh 
iracter,  may  extend  over  the  thrombosed 
:11s,  if  superficial ;  it  is  usually  developed 
ubsequently  to  the  pain  and  sweUing.  The 
emperature  of  the  hmb  may  be  raised 
enerally,  or  locally  over  the  patches  of 
uflamed  veins.    When  local  suppm-ation 
■ccurs,  the  usual  signs  of  abscess-formation 
'."ill  be  present. 

These  local  symptoms  will  be  accom- 
laied  by  those  of  a  general  febrile  condi- 
■n  of  varying  intensity,  usually  not  severe, 
temperatm-e  rarely  rising  above  100°  or 
Fahr.    The  marked  characteristics  of  j 
lie  symptoms  in  gouty  phlebitis  are  the  | 
f-ndency  to  metastasis,  already  referred  to,  i 
lid  its  patchy  distribution.  | 
Diffuse  Suppurative  Phlebitis. — In 
cases  we  have  the  signs  of  diffuse 
olliilitis,  accompanied  by  symptoms  of 
leral  infection.    The  most  frequent  ex- 
ples  of  the  condition  are  met  with  in 
'  inia ;  hence,  it  occurs  frequently  in  lilte 
liner  after  injury  to  bones  or  veins.  It 
start  from  a  wound,  or  may  occur 
dout  any  local  breach  of  surface.  The 
1 1  signs  again  depend  on  the  superficial  or 
p  situation  of  the  vein  affected  :  if  super- 
il,  there  will  be  oedema,  diffuse,  du§ky 
less  and  pain,  often  unaccompanied  by 
1  evidence  of  clot-formation,  followed 
I  apid  suppuration  and  extensive  slough- 
If  the  deep  veins  are  affected,  super- 
d  discoloration  may  not  occur,  but 
!uation  and  signs  of  deep  suppiu-ation 
';ar  early ;  m  some  cases,  gaugi-ene  of 
whole  thickness  of  a  limb  may  rapidly 


supervene.  The  general  symptoms  are  those 
of  septic  celluhtis  with  constitutional  infec- 
tion. The  temperature  is  continuously  high, 
as  m  septicasmia  (103°,  104°,  105°  Fahr.),  or 
there  are  frequent  rigors  when  metastases 
occur.  The  patient  is  depressed,  slee^DS  badly, 
is  often  delirious,  the  delirium  being  of  a 
wandering  character.  The  tongue  is  furred 
and  dry,  the  teeth  and  Hps  become  rapidly 
covered  with  sordes,  diarrhoea  often  sets  in, 
and  the  patient  dies  in  a  typhoid  condition. 

Prognosis. — In  adhesive  phlebitis  the 
prognosis  is  good  as  to  life,  and,  locally,  per- 
manent obstruction  of  the  vein  is  imcommon 
except  in  the  case  of  varicose  veins  ;  here 
such  a  result  is  to  be  regarded  favoiu-ably, 
as  effecting  a  spontaneous  cm-e.  If  the 
vein  is  obstructed  and  sufficient  collateral 
cfrculation  is  not  set  up,  permanent  oedema 
rnay  more  or  less  interfere  with  the  func- 
tions of  the  limb.  Diffuse  suppui-ative  phle- 
bitis is,  on  the  other  hand,  extremely  seri- 
ous, the  patient  as  a  rule  djdng  of  Septi- 
ciEMiA  or  Pyaemia. 

Diagnosis— The  diagnosis  of  phlebitis 
from  simple  thrombosis  depends  on  the 
absence  of  local  or  general  inflammatory 
symptoms  in  the  latter.  Lymphangitis 
presents  considerable  resemblance  to  phle- 
bitis. The  chief  distinguishing  points  are — 

(1)  the  primary  origin — in  lymphangitis  in  a 
sore,  in  phlebitis  often  in  a  varicose  vein ; 

(2)  the  early  enlargement  of  glands  iu 
lymphangitis;  (3)  the  bright  rosy  tint  iii 
lymphangitis,  appearing  prior  to  the  oedema, 
also  its  tendency  to  spread  in  a  spfral  line, 
in  phlebitis  the  tint  usually  being  darker, 
the  blush  appearing  subsequently  to  the 
oedema ;  (4)  the  extent  of  the  oedema  in 
phlebitis ;  (5)  the  presence  of  a  hard  cord 
in  phlebitis. 

Treatment. — The  treatment  consists  in 
giving  rest  to  the  part,  and  affording  all 
possible  aid  to  the  impeded  cii'culation. 
The  patient  should  be  confined  to  bed,  the 
limb  raised,  and  loosely  bandaged.  If  there 
be  much  pain,  the  hmb  may  be  enclosed 
in  warm  cotton-wool  sprinkled  with  bella- 
donna linunent,  or  with  lint  on  which  equal 
parts  of  belladonna  extract  and  glycerine 
have  been  spread.  The  bowels  should  be 
kept  acting  fi-eely,  and  any  som-ce  of  con- 
striction or  vem-pressm-e,  if  possible,  re- 
moved. In  the  later  treatment,  clastic 
pressure,  to  support  the  Umb  and  promote 
absorption  of  effused  inflammatory  pro- 
ducts, should  be  employed.  In  the  case  of 
tlu-ombosis,  a  piece  of  emplastrum  ammo- 
niaci  c.  hydrargyi-o,  ai)phed  over  the  spot, 
often  promotes  absorption.  In  cases  of 
diffuse  suppm-ative  phlebitis,  treatment  is  of 
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little  avail ;  stimulants  must  be  given  freely, 
and  if  the  removal  of  the  inflamed  area  be 
Ijossible,  amputation  may  be  performed  to 
remove  the  local  infecting  centre. 

G.  H.  Makins. 

PHLEBOLITH.— A  calcareous  concre- 
tion developed  within  a  vein.  PhleboHths 
are  the  result  of  calcareous  degeneration  of 
laminated  thrombi ;  they  are  met  with 
chiefly  in  the  veins  of  the  lower  extremity 
and  pelvis,  most  commonly  lying  loose  in 
ampullse  behind  the  valves.  They  are 
usually  rounded  or  oval  in  shape,  and  are 
constituted  of  phosjihate  of  lime  with  twenty 
per  cent,  of  protein  matter  and  a  little  sul- 
phate of  lime  and  potash  (Frartklaud). 

G.  H.  Makins. 

PHLEBOTOMY.    See  Venesection. 

PHLYCTENULAR  OPhI'HALMIA. 

See  Conjunctiva,  Diseases  of  the. 

PHOSPHORUS  NECROSIS.  See 
Jaws,  Diseases  of  the. 

PHOTOPHOBIA,  a  diead  of  light,  is 
a  common  symptom  of  inflammation  or 
other  disease  of  those  parts  of  the  eyeball 
and  its  appendages  which  are  innervated 
by  branches  of  the  fifth  nerve.  See  Con- 
junctiva, Diseases  of  the ;  Cornea,  Inflam- 
mation of  the ;  Iris,  Diseases  of  the. 

PHTHIRIASIS.— The  eruption  pro- 
duced by  Hce.    See  Pediculi. 

PIGEON-BREAST.— A  malformation 
of  the  anterior  walls  of  the  thorax,  which 
may  result  from  various  causes.  The  upper 
half  of  the  thorax  may  be  quite  normal,  but 
from  sudden  depression  of  the  mfra-mam- 
maxy  regions  after  whooping-cough,  partial 
collapse  of  the  lungs,  &c.,  the  lower  half  of 
the  sternum,  with  the  contiguous  rib-carti- 
lages, become  unduly  prominent. 

Another  variety,  which  best  deserves  the 
name  of  pigeon-breast,  is  when  the  whole 
thorax  is  much  narrowed  from  side  to  side, 
with  the  sternum  presenting,  instead  of  a 
plane  surface,  a  convex  one  transversely; 
this  is  apparently  of  congenital  origin,  but 
becomes  worse  as  the  cliild  grows. 

A  third  variety  is  due  to  giving  way  or 
bulging  of  the  sternal  rib-cartilages,  leaving 
the  sternum  in  a  hollow ;  sometimes  there 
is  actual  hollowing  out  of  the  sternum,  ex- 
actly reproducing  what  is  known  as  boot- 
maker's chest,  which  is  the  effect  of  the 
pressure  of  the  '  last,'  against  which  the 
man  presses  while  at  work.  This  variety  is 
more  often  imilateral  than  the  others,  as  the 


rib-cartilages  on  one  side  may  be  quite 
normal,  while  those  on  the  opposite  side 
project  an  inch  or  more  beyond  the  normal 
surface  of  the  thorax.  The  anterior  ends 
of  the  sternal  ribs  may  participate  in  this 
bulging  of  the  rib-cartilages. 

A  variety  of  pigeon-breast  accompanies 
severe  spinal  caries,  with  much  deformity  of 
the  dorsal  vertebrae  ;  here  the  sternum  is 
thrust  forwards,  especially  its  lower  half, 
with  the  adjoining  rib-cartilages  and  i-ibs. 

Pigeon-breast,  not  due  to  spinal  caries, 
is  nearly  always  associated  with  exaggera- 
tions of  the  antero-posterior  curves  of  the 
spine  {see  Antero-Posterior  Spinal  Cur- 
vature), and  is  not  infrequently  found  in 
lateral  curvature. 

Pathology. — In  opposition  to  some  au- 
thorities, who  maintain  that  pigeon-breast  is 
always  due  to  rickets.  Sir  W.  Jenner  says 
that  '  it  very  often  arises  from  other  dis- 
eases than  rickets,  but  the  two  varieties  are 
very  easily  distinguished.  In  rickets,  the 
deformity  is  due  to  the  softening  of  the 
bones,  which  yield  at  their  growing  ends 
and  push  forward  the  sterntun  as  a  roimded 
promuience,  and  the  outUue  of  the  chest  is 
a  double  cm-ve.  In  pigeon-breast  from  non- 
rickety  causes,  the  yielding  of  the  ribs  takes 
place  where  there  is  a  natm-al  maximiun 
bend — at  their  angles,  the  sternum  is  pushed 
straight  forward,  and  the  outline  of  the 
chest  is  angular  '  (the  pigeon-breast  of  spinal 
caries  jjar  excellence).  It  is,  therefore,  due 
to  rickets  and  other  affections  causing  sof- 
tening and  yielding  of  the  bones,  especially 
when  associated  with  Imig-trouble,  as  acute 
and  chronic  bronchitis,  whooping  cough, 
&c. ;  also  with  partial  collapse  of  the  lungs, 
caused  by  deficient  expansion  of  the  thoracic  : 
walls  from  enlarged  tonsils  obstructing  the  i 
entrance  of  the  air  mto  the  lungs. 

This  deformity  is  nearly  always  one  of  | 
infancy  and  childliood,  and  is  often  over-  [ 
looked  imtil  it  gradually  becomes  so  bad  as 
to  attract  attention. 

The  ]prognosis  ag  to  the  effect  of  treat- 
ment depends  upon  the  amoimt  of  improve- 
ment immediately  effected  by  placing  the 
patient  in  the  erect  position,  with  the  arms 
extended  upwards  by  the  side  of  the  head. 
Apparently  very  deformed  cases,  especially 
when  due  to  falhng-in  of  the  infr-a-mam- 
mary  regions,  can  thus  be  almost  com- 
pletely restored  temporarily  to  a  normal 
configuration.  The  eai-lier  treatment  is 
commenced,  and  the  more  yielding  the 
chest-waUs,  the  more  satisfactory  will  be 
the  result. 

Treatment. — Nothing  can  be  done  for 
the  deformity  of  pigeon-breast  duo  to  spinal 
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f  caries ;  but  considerable  relief  can  be  given 
to  the  patient's  want  of  breath  and  sense  of 
fatigue,  by  developing  those  portions  of  the 
I  thorax  which  ai-e  still  movable,  by  means 
I  of  the  treatment  described  below.  Neces- 
s  sarily,  the  spinal  caries  must  be  cured  by 
i  healthy  bony  anliylosis  before  attempting 
3  anything  for  the  chest-trouble. 

In  pigeon- breast  due  to  other  causes, 
the  first  thing  is  to  correct  any  spinal  de- 
t  formity  present  {see  Lateral  and  Antero- 
}  Posterior  Spinal  Curvature).  The  next  is 
t  to  enlarge  the  thorax  anteriorly  by  means 
t  of  the  pectoral  muscles,  which  is  efficiently 
carried  out,  as  follows  : — The  patient,  lying 
supine,  with  a  small  longitudinal  pillow  be- 
tween the  scapulfe,  fixes  himself  by  flexing 
J  the  knees  over  the  end  of  the  padded  table 
on  which  he  lies,  or  the  pelvis  is  held  on 
t  each  side  by  an  assistant :  the  arms  are  ex- 
t  tended  upwards  by  the  sides  of  the  head. 
The  srurgeon,  grasping  the  hands,  resists 
while  the  patient  slowly  flexes  the  elbows, 
which  should  touch  the  table  the  whole 
X  time,  and  adducts  the  upper  arms  till  they 
t  are  at  right  angles  to  the  trunli ;  the  patient 
then  slowly  relaxes,  while  resisting  the  sur- 
I.  geon's  efforts  to  extend  the  arms  to  their 
I  original  position  on  each  side  of  the  head. 

This  exercise  is  slowly  repeated  twenty  or 
t  thirty  times,  and  has  frequently  a  wonderful 
t  effect  in  restoring  for  the  moment  a  properly 
»  shaped  thorax.  The  same  exercise  can  be 
t  as  readdy  done  by  the  sm-geon  sitting  with 
t  the  patient  kneeling  in  fii-ont  and  leaning 
'  back  against  the  surgeon's  knees,  kept  close 
together,  covered  by  a  pad  or  cushion  which 
fits  the  patient's  back  between  the  scapulae. 

Another  exercise,  to  be  recommended, 
is  hanging  by  the  hands  with  the  spine 
and  sacrum  in  contact  with  the  wall,  to 
which  are  fixed  the  two  pegs  the  patient 
grasps ;  he  has  then  to  rotate  the  spine 
alternately  to  the  right  and  left  a  dozen 
times.  Great  care  must  be  taken  that  no 
article  of  clothing  is  so  tight  in  front  as  to  in- 
t'-Tfcre  with  the  resumption  of  an  improved 
'liorax.  Systematic  respiratory  exercises 
n'e  most  beneficial.  In  some  cases,  the 
^'irgoon  should  press  in  with  his  hand  any 
jmiluc  prominence  of  the  sternum,  carti- 
la^'es,  or  ribs,  while  the  depressed  portion 
I  of  the  thorax  is  being  elevated  by  any  of 
the  above  described  exercises.  If  benefit  is 
['>  be  obtained  from  treatment,  a  decided 
'Improvement  will  bo  effected  at  the  end  of 
I  month. 

The  writer  saw  Dr.  Monti  of  Vienna, 
some  eiglit  years  ago,  treating  pigeon-breast 
t>y  placmg  the  child  in  an  air-tight  bath 
connected  with  an  air-pump,  the  face  only 


of  the  child  being  uncovered  and  surrounded 
by  a  broad  band  of  india-rubber.  By  ex- 
hausting the  air  in  the  bath  the  thorax 
expanded,  and,  by  repeating  tliis  daily,  con- 
siderable improvement  was  obtained. 

Bernard  Eoth. 

PILES.    See  Haemorrhoids. 

PINGUECULA  is  the  name  given  to  a 
small  yellowish  elevation  in  the  conjunctiva 
near  the  margin  of  the  cornea,  usually  at 
its  inner  side,  more  rarely  at  its  temporal 
margin,  but  sometimes  in  each  place.  It 
contains,  notwithstandmg  its  name,  no  fat, 
but  is  composed  of  connective  tissue  and 
elastic  fibres.  It  is  supposed  to  be  due  to 
the  irritation  caused  by  small  foreign  bodies. 
It  rarely  grows  to  a  large  size,  and  requires 
no  treatment  unless  it  becomes  disfiguring, 
when  it  may  be  removed  with  forceps  and 
scissors.  H.  E.  Swanzy. 


PIROGOFF'S  AMPUTATION. 

Ankle-joint,  Amputation  at  the. 


See 


PISTOL  SPLINT.— This  has  the  shape 
indicated  by  its  name  ;  it  is  used  for  CoUes' 
fracture  of  the  radius.  The  handle  is  first 
fixed  to  the  hand  and  lower  fragment,  and 
then  the  portion  corresponding  to  the  barrel 
is  raised  to  the  line  of  the  forearm  ;  by 
this  means  the  hand  is  adducted.  A  short 
anterior  splint,  reaching  from  the  elbow  to 
the  lower  end  of  the  upper  fi'agment  of  the 
broken  bone,  is  used  with  the  pistol  splint, 
which  should  be  applied  to  the  posterior 
surface  of  the  limb. 

PITYRIASIS.— The  name  pityriasis 
(P.  simplex)  has  ceased  to  convey  any  de- 
finite meaning  to  the  dermatologist,  and  has 
rightly  dropped  out  of  use  altogether.  The 
older  writers  applied  the  term  to  any  scaly 
condition  of  the  skin,  the  nature  of  Ayhich 
they  did  not  clearly  understand.  It  may 
be  stated  definitely  that  there  is  no  such 
disease  as  pityriasis  pure  and  simple  ;  all 
the  cases  so  called  are  simply  the  later 
stages  of  some  other  disease,  such  as  eczema, 
steatorrhoea,  or  lichen  scrofulosus. 

Pityriasis  rubra  is  a  name  still  in  use 
for  a  form  of  exfoliative  dermatitis,  first 
described  by  Hebra,  who  drew  careful  dis- 
tinctions between  it  and  other  forms  of 
general  exfoliative  dermatitis,  such  as  ec- 
zema squamosum,  general  psoriasis,  and 
lichen  ruber.  The  qiiestion  as  to  whether 
or  not  Hebra  was  riglit  in  his  conclusions  is 
still  sub  judice.  It  is  probable,  however, 
that  the  majority  of  dermatologists  of  the 
present  day  agree  with  the  lato  Dr.  Baxter 
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in  regarding  pityriasis  rubra  as  a  very 
severe  form  of  dermatitis,  which  may  de- 
velop from  squamous  eczema,  psoriasis,  or 
lichen,  the  distinctive  characters  of  these 
diseases  being  ultimately  lost  altogether. 
With  this  view  the  writer  in  the  main 
agrees.  If  further  observations  prove  that 
Dr.  Baxter's  conclusion  is  right,  it  will  lead 
to  the  general  adoption  of  the  name  '  esfoha- 
tive  dermatitis'  instead  of '  pityriasis  rubra,' 
so  that  we  may  iiltimalely  get  rid  of  the 
word  '  pityriasis '  altogether.  "V^Tiatever 
name,  however,  we  adopt,  the  disease  is 
both  serious  and  characteristic.  In  typical 
cases,  the  whole  body  is  affected  from  the 
sole  of  the  foot  to  the  crown  of  the  head, 
the  skin  itself  is  highly  congested,  but  not 
thickened  nor  infiltrated  ;  it  is  covered  with 
imbricated  scales  of  epidermis,  often  ar- 
ranged in  wavy  rows  like  scale  armour. 
The  dead  cuticle  sometimes  peels  off  in 
large  pieces,  but  more  commonly  the  scales 
shed  are  small  and  branny.  The  degree  of 
exfoliation  varies,  but  it  is  generally  very 
great,  so  that  a  pint  measure  may  some- 
times be  nearly  filled  with  the  scales  which 
rub  off  in  the  course  of  twenty-fom  hours. 
The  nails  generally  become  mieven  and 
opaque.  There  is  always  tenderness  of  the 
skin,  so  that  contact  with  anything  gives 
pain.  Itching  is  not  present  in  all  cases. 
Associated  vsdth  this  condition  of  the  skin, 
there  is  always  considerable  constitutional 
distm'bance  and  greatly  enfeebled  vital 
powers.  Not  tmcommonly  there  is  albu- 
minuria ;  it  has  been  present  in  about  three- 
fom'ths  of  the  cases  that  have  come  imder 
the  observation  of  the  writer.  The  ^sro- 
gnosis  in  severe  cases  is  tmfavourable.  a 
large  percentage  ending  fatally. 

Treatment. — This  is  usually  very  tm- 
successful.  Tonics,  good  food,  and  rest  in 
bed  are,  of  course,  indicated.  Simple  lotions, 
such  as  the  linimentum  calcis,  sometimes 
give  a  little  local  reUef  to  the  pain  and  ten- 
derness of  the  skin.  '  Egbert  Liveing. 

PITYRIASIS  VERSICOLOR.— Xie- 
finition. — A  discoloration  of  the  skin  pro- 
duced by  the  presence  of  a  vegetable  para- 
site. 

Symptoms. — It  differs  from  the  other 
skin- diseases  produced  by  vegetable  para- 
sites in  that  it  is  harmless,  very  slightly  if 
at  all  contagious,  and  attacks  adults  rather 
than  children.  It  occurs  usually  on  the 
chest  and  back,  in  patches  of  variable  size 
of  a  yellow  or  fawn  colour,  and  more  or  less 
symmetrica]  though  rarely  covering  the 
part  uniformly.  The  patches  are  slightly 
raised,  and  covered,  especially  at  the  mar- 


gins, with  fine  powdery  scales ;  and  on 
examination  with  a  lens,  the  mouths  of 
the  hair-follicles  will  be  seen  to  be  much 
affected.  As  a  rule  there  is  no  itching, 
but  very  occasionally  it  is  severe.  The 
disease  may  last  for  years,  and,  being 
harmless,  it  is  only  on  aesthetic  gi-ounds 
that  any  treatment  is  called  for.  Sweatinir 
seems  rather  to  encourage  the  growth  of 
the  parasite,  which  fact  accounts  for  its 
prevalence  among  consumptive  patients. 

Biagnosis. — It  may  be  mistaken  for  a 
secondary  syphilide.  Other  symptoms  of 
syphihs  should  be  looked  for,  and,  should 
there  still  be  doubt,  a  careful  microscopical 
examination  of  scales  from  the  patch  would 
settle  the  point.  The  presence  of  fungus, 
the  scaliness  of  the  patch  and  its  restriction 
to  covered  parts,  will  serve  to  distinguish 
it  from  chloasma,  which  moreover  usually 
occm's  on  the  face. 

Pathology.  —  Scales,  scraped  fi:om  the 
patch  and  placed  in  dilute  hquor  potassse, 
show,  tmder  the  microscope,  a  network  of 
mycelium  branching  m  all  directions  and 
groups  of  large,  well-defined  spores.  The 
arrangement  of  the  spores  in  groups  is 
quite  characteristic  of  this  fungus,  which 
is  known  as  the  microsporon  furfv/r. 

Treatment.  —  Thorough  friction  with 
soft  soap,  and  the  application  of  any  para- 
siticide. A  lotion  composed  of  hyposul- 
phite of  soda,  5j'  to  fgj.  of  water;  or  sul- 
phm'ous  acid,  1  part  to  4  of  water  freely 
applied,  or  linimentum  iodi  painted  on  will 
easily  cure  in  a  few  days.  If  the  disease 
reajjpears,  it  is  because  some  particles  of 
the  fungus  are  stiU  undestroyed  in  the  hair- 
follicles,  hence  it  is  necessary  to  apply  the 
remedies  vsdth  some  energy,  and  continue 
them  after  all  apparent  signs  of  the  disease 
are  gone.  Malcolm  Morbis. 

PLANTAR  ARTERIES,  Wounds  of. 
These  are  naturally,  owing  to  the  protected 
condition  of  the  feet,  miich  more  rarely 
met  with  in  this  country  than  wounds 
of  the  palmar  arches. 

Treatment.— This,  as  in  the  case  of  the 
hand,  wiU  vary  accordingly  as  the  surgeon 
is  called  at  the  beginning  or  later  on  in  the 
case.  In  the  former  instance,  unless  severe 
hcemorrhage  is  going  on,  the  effects  of  care- 
ful pressm-e  should  first  be  tried.  Thus  the 
surgeon  need  not  s^jcnd  much  time  in  ex- 
ploring the  wound,  but,  the  main  trunks 
being  compressed  above,  it  sboiild  bo  cleaned, 
and  a  graduated  compress  applied,  the  Mi 
nearest  the  woimd  being  soaked  in  Tr. 
Benzoini  Co.,  carboUc  oil,  or  some  styptic, 
or  dusted  with  iodoform.   Before  this  com- 
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]iress  is  finally  secured  tightly  in  situ, 
the  toes  and  foot  beyond  the  wound  must 
be  carefully  strapped  and  bandaged,  to 
prevent  the  painfol  oedema  which  is  other- 
wise certain  to  occur,  and  which  will  lead 
to  removal  of  the  compress  and  recurrence 
of  the  bleeding.  The  compress  may  be  kept 
in  situ,  by  means  of  two  parallel  pieces  of 
wood,  one  above  the  foot  and  one  below, 
the  two  ends  of  which  project  on  either 
side,  and  are  secured  by  strips  of  handker- 
chief as  in  Volcker's  plan  ;  and  this  method 
mH  be  foimd  useful  where  no  strapping  is 
handy,  or  where  the  patient  has  to  be  moved 
any-  distance.  When  the  patient  is  in  bed, 
ihe  foot  and  leg  should  be  kept  quiet  on  a 
spHnt,  and,  if  possible,  slung  in  the  raised 
position,  with  the  knee  bent,  morphia  being 
given  subcutaneously.  If  the  surgeon  Uves 
at  any  distance  fi"om  his  patient,  it  will  be 
well  to  mark  out  the  femoral  artery  at  the 
apex  of  Scarpa's  triangle,  and  to  leave  a 
tourniquet  very  Hghtly  appUed. 

If  hsemon-hage  recm's,  which  is  not  likely 
if  a  compress  has  been  properly  apphed 
from  the  first,  the  surgeon  has  to  choose 
between  Hgatiu'e  of  the  dorsahs  pedis  and 
posterior  tibial  arteries,  on  the  dorsum  of 
the  foot  and  behind  the  inner  ankle  respec- 
tively, and  Hgature  of  the  femoral  at  the 
apex  of  Scarpa's  triangle.  The  former  is 
by  no  means  certain  to  prevent  recm-rence, 
as  the  anterior  peroneal  and  internal  calca- 
nean,  by  their  anastomoses  with  the  malleo- 
lar, tarsal,  and  plantar  arteries,  will  still 
bring  in  blood.  Thus,  Hgature  of  the  femoral 
wiU  be  the  more  certain  method,  but  this 
step  can  only  be  called  for  under  very  rare 
circumstances. 

Where  the  surgeon  is  not  called  to  the 
case  tin  some  days  after  the  accident,  when 
recurrence  of  hiemorrhage  is  compHcated 
by  cedema,  celluhtis,  and  suppuration,  and 
persists  in  spite  of  reUef  to  the  tension  by 
incisions,  the  elevated  position,  and  such 
applications  as  iced  lead  lotion,  hgature  of 
the  femoral  is  justified,  not  only  for  arrest 
of  haemorrhage,  but  as  likely  to  cut  short 
the  inflammation.     W.  H.  A.  Jacobson. 

PLANTAR  FASCIA,  Contraction  of 
tne.— Unlilte  the  corresponding  fascia  in  the 
palm,  that  of  the  foot  is  very  rarely  found 
contracted  except  in  association  with  cdrtam 
lonns  of  talipes.  Occasionally,  however, 
« 18  met  with  either  as  a  congenital  affec- 
tion, though  not  always  marked  at  an 
early  period  of  hfe,  or  in  association  with 
paralysis  of  the  interossei,  giving  rise  to 
tne  condition  known  as  '  pes  cavus.'  At 
nrst  the  deformity  is  not  marked,  but,  as 


the  contraction  increases,  the  relation  of  the 
bones  of  the  tarsus  becomes  altered,  and  the 
weight  of  the  body  having  to  be  sustained 
entirely  upon  the  heel  and  the  ball  of  the 
toe,  pain  becomes  frequent  after  prolonged 
exertion  or  standing.  The  remedy  is  to  be 
obtained  by  freely  dividing  the  contracted 
fascia  subcutaneously,  and  by  the  apphca- 
tion  of  a  Scarpa's  shoe,  which  should  be  so 
constructed  as  to  raise  the  anterior  half  of 
the  sole,  and  to  press  upon  the  increased 
prominence  which  is  given  to  the  dorsum 
of  the  foot  by  the  altered  position  of  the 
bones.  This  must  also  be  assisted  by  a 
strap  and  buckle  passing  over  the  dorsum, 
and  applied  to  the  boot  which  is  to  be  worn 
by  the  patient.    See  Club-Foot. 

John  H.  Morgan. 

PLASTIC  SURGERY.— The  various 
operations  of  plastic  surgery  are  designed 
for  the  restoration  of  fimctional  usefiilness, 
or  for  the  removal  of  disfigm'ements.  Of  the 
defects  in  question,  some  are  due  to  de- 
velopmental eiTors — e.g.  cleft  palate,  hare- 
Up,  extroversion  of  the  bladder,  and  hypo- 
spadias ;  some  to  the  ravages  of  disease,  such 
as  the  destruction  of  the  nose  by  syphilis 
or  lupus ;  and  others  to  the  immediate  or 
remote  effects  of  physical  injuries,  as  is 
seen  in  ruptured  perineum  and  in  cicatrices 
from  burns. 

There  are  certain  conditions  essential  to 
the  success  of  operative  procedm'e  : — (1)  The 
tissues  concerned  must  be  in  a  healthy 
state.  It  would  be  useless  attempting 
to  fashion  a  nose  where  lupous  ulceration 
was  still  in  progress.  (2)  When  the  de- 
fomiity  is  the  consequence  of  constitutional 
disease,  the  surgeon  must  take  care  that  the 
general  health  is  such  as  to  warrant  the  ex- 
pectation of  the  wound  healing  by  first  in- 
tention. Marked  syphihtic  cachexia  contra- 
indicates  the  performance  of  operations 
otherwise  expedient.  (3)  All  tension  upon 
the  parts  must  be  prevented.  There  are 
different  ways  of  carrying  out  this  principle. 
The  strain  fi-om  muscular  action  is  avoided 
in  some  cases  by  division  of  the  muscles. 
Thus  the  tensor  and  levator  palati  are  oc- 
casionally cut  in  the  operation  for  cleft 
palate,  and  the  sphincter  ani  in  the  treat- 
ment of  fistulous  openings  involving  the 
rectum  and  vagina.  As  a  rule,  liowever,  it 
is  sufficient  if  physiological  rest  is  ensm-ed 
— e.g.  by  keeping  the  bowels  confined  and 
a  catheter  in  the  bladder  for  several  days 
after  sutm-e  of  a  ruptm-ed  perineum.  In 
plastic  operations  about  the  neck,  the  head 
should  be  fixed  by  a  suitable  mechanical 
appliance.   It  may  be  advisable,  where  the 
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gap  to  be  bridged  over  is  very  wide,  to  put 
in  deep  sutures  for  the  purpose  of  taking  off 
the  strain  on  the  superficial  ones.  When 
the  operation  is  for  the  removal  of  exten- 
sive contraction  from  burns,  subcutaneous 
division  of  cicatricial  bands  skirting  the 
main  scar  is  of  great  service.  In  certain 
instances,  lateral  incisions  are  emj)loyed  to 
facilitate  the  coaptation  of  the  freshened 
edges  of  clefts  or  fissures.  In  the  hard 
palate,  e.g.,  the  mucous  membrane  and 
periosteum  are  divided  and  raised  from 
the  imderlying  bone  to  allow  of  easy  ap- 
position to  the  margins  of  the  cleft ;  or, 
instead  of  this,  the  bony  plate  is  chiselled 
through,  and  the  septal  process  in  its  entire 
thickness  carried  inwards  on  each  side  in 
order  to  seciure  freedom  from  tension. 

In  transplanting  skin,  as  in  the  con- 
struction of  a  nose,  or  in  the  covering  in  of 
an  extroverted  bladder,  the  flaps  should  be 
cut  considerably  larger — generally  about 
one -sixth— than  the  spaces  they  are  in- 
tended to  fit,  since  otherwise  the  shrinking 
from  elasticity  might  entail  partial  or 
entire  failure  of  the  undertaking.  Care 
must  be  taken  that  the  bleeding  has  ceased 
before  the  edges  are  brought  together,  as 
the  interposition  of  a  blood-clot  would  tell 
agamst  the  chances  of  primary  union, 
which  is  of  paramount  importance  in  all 
plastic  operations.  For  the  same  reason, 
foreign  bodies  should  be  scrupulously  ex- 
cluded. The  raw  surfaces  are  to  be  brought 
into  accurate  ajiposition,  and  fixed  in  situ 
by  numerous  fine  sutures  knotted  on  the 
sotmd  tissue.  If  it  is  deemed  desirable,  ad- 
ditional means  of  support  can  be  provided. 

The  after-treatment  consists  chiefly  in 
keeping  the  woimd  protected  from  injury, 
and  free  from  the  irritation  of  septic  matter. 
It  is  a  good  plan,  when  practicable,  to 
cover  the  part  with  oiled  silk,  and  this 
with  moistened  boracic  acid  lint  or  iodoform 
wool.  To  retain  the  dressings  in  place, 
collodion  is  preferable  to  strapping,  as  it 
exercises  no  injiurious  pressm'e,  whilst  it 
more  effectually  prevents  the  ingress  of 
atmospheric  impimties.  "Where  the  wound, 
however,  is  of  mere  linear  extent,  it  is  suffi- 
cient to  support  it,  and  paint  it  over  with 
flexile  coUodion.  It  may  be  mentioned 
that  where  healing  by  the  first  intention  is 
not  obtained  throughout  the  entire  wound, 
cicatrisation  should  be  encouraged  by  graft- 
ing, snippings  being  taken  from  the  skin 
for  that  purpose. 

After  union  has  taken  place,  attention 
should  be  directed  to  the  cicatrix,  which 
is  liable  to  imdergo  stretching  on  the  one 
hand  and  imdue  contraction  on  the  other. 


Either  of  these  events  may  frustrate  the 
purpose  the  surgeon  had  in  view. 

Causes  of  Failure. — Neglect  of  one  or 
more  of  the  above-mentioned  provisions 
may  end  in  want  of  union,  primary  or  se- 
condary. Other  causes  of  failure  are  erysi- 
pelas and  secondary  hajmorrhage,  accidents 
to  which  all  wounds  are  hable.  In  trans- 
plantation of  skin  there  is  always  some 
danger  of  sloughing,  consequently,  when 
gliding  or  torsion  is  employed,  it  is  ne- 
cessary that  the  pedicle  or  base  of  vascular 
sujjply  be  of  ample  width,  in  order  that  the 
vitality  of  the  flap  may  be  ensured. 

'  Methods  of  Procedure. — The  primary 
plastic  operations  fall  practically  under 
five  heads,  three  of  which  relate  to  trans- 
plantation of  pieces  of  skin  from  adjacent 
or  distant  parts,  (1)  The  ItaUan  or — as  it 
is  named  after  the  sm'geon  who  introduced 
it — the  Taghacotian  method  consists  in 
freshenuig  the  surface  and  margin  of  the 
area  to  be  covered,  and  fixing  there  a  flap 

j  of  skin  raised  from  another  part  of  the 
body ;  thus,  in  the  construction  of  an  eye- 
lid, the  gi-aft  is  taken  from  the  hand,  which 
is  kept  applied  to  the  face  imtU  the  supply 
of  blood  from  the  pedicle  of  the  flap  is  no 
longer  requhed.  The  pedicle  is  then  divided. 
The  operation  is  seldom  practised,  since  it 
necessitates  restraint  of  movement,  which 
is  irksome  to  the  i^atient.  It  has  one  ad- 
vantage— viz.  the  pedicle  can  be  made  as 
wide  as  desired,  so  that  sloughing  is  effec- 
tively guarded  against.  (2)  The  Indian  oper- 
ation is  generally  selected  in  preference  to 
the  Itahan.  The  flap  is  dissected  from  the 
skin  immediately  boxmding  the  part  to  be 
constructed  or  restored,  and  is  placed  in 
position  either  by  gliding  or  torsion.  The 
latter  plan  is  carried  out  in  the  operative 
treatment  of  ectopia  vesicae.  Buxow's  oper- 
ation combmes  excision  and  gUding,  the 
object  being,  not  only  to  close  a  gap  in 
the  skin,  but  also  to  minimise  :  and  dis- 
tribute the  unseemliness  resulting  fi'om 
contraction  of  the  cicatrix,  if  is  admirably 
adapted  for  the  removal  of  scars  and 
rodent  ulcers  of  moderate  size.  (3)  Wolfe 
has  shown  that  portions  of  skin  can  be 
successfully  excised  and  grafted-  on  to 
freshened  sm'faces.  He  recommends  tliac 
all  the  subcutaneous  fat  and  areolar  tissue 
from  the  gi-aft  should  be  removed  wiil' 
scissors.  The  operation  must  be  performed 
rapidly,  and  with  scrupulous  attention  to 
cleanliness.  (4)  Fissiu-es  or  clefts  nie 
closed  by  freely  paring  the  edges,  bringin!: 
them  into  accurate  apposition,  and  fixing' 
with  Butm-es,  harelip-pins,  &c.  (5)  Fistulo"^ 
openings  are  usually  treated  by  pai-ing 
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l<:es,  raising  the  skin  from  the  subjacent 
>iies,  and  causing  it  to  ghde  over  the  aper- 
-.16  to  be  obliterated.    Bee  Ehinoplasty. 
Eecent  experiments  have  shown  that,  in 
e  lower  animals,  strips  of  bone  with  the 
riostenm  attached  can  be  successfully 
uiafted  on  to  hving  tissues,  where  they  are 
capable  of  setting  up  osteoplastic  growth. 
It  remains  to  be  seen  how  far  this  measure 
will  be  serviceable  in  the  surgery  of  the 
human  being.    See  Grafting. 

Augustus  J.  Pepper. 

PLEUROSTHOTONOS.  See  Tetanus, 

PLUGGING  THE  NOSTRILS.  See 
Epistaxis. 

PNEUMOCELE,  or  HERNIA  OF 
THE  LUNG,  is  the  protrusion  of  a  portion 
of  the  lung  through  a  wound  involving  the 
pleiu-a.  It  is  divided  into  the  immediate 
and  consecutive  forms. 

In  the  immediate  form,  the  lung  pro- 
trades  directly  from  the  wound,  either 
immediately  after  the  injury  or  within  a 
very  short  period.  It  may  be  complicated 
by  a  wound  of  the  lung,  though  this  is  not 
a  necessary  accompaniment.  It  probably 
arises  from  the  patient  making  a  powerful 
expiratory  effort,  with  the  glottis  closed,  at 
t'lie  time  of  the  receipt  of  the  injiiry,  the 
thoracic  woimd  itself  being  almost  neces- 
sai-ily  an  incised  one.  The  air  not  being  able 
to  escape  fi-om  the  lung,  this  viscus  itself  is 
forced  in  the  direction  of  least  resistance, 
which  will  be  through  the  wound.  When 
expiration  takes  place,  the  ribs  descend, 
the  intercostal  spaces  narrow,  and  the 
piece  of  lung  extruded  remains  shut  out  of 
the  cavity  of  the  chest.  As  the  circulation 
in  the  blood-vessels,  more  especially  in  the 
veins,  gets  impeded  by  the  pressure,  rapid 
swelling  of  the  extruded  mass  takes  place, 
nnd  the  hernia  becomes  irreducible.  Under 

•se  circumstances  it  presents  a  bluish- 
ack  mass,  which  consists  of   the  lung 
'  "vered  over^  by  its   own  investment   of ; 
^\MB.;  this,  as  the  congestion  becomes 
'•ater,  assumes  almost  a  black  appearance. 

generally,  however,  retains  its  vitaUty 
'"•  a  lengthened  period,  but  may,  if  the 

ngestion  be  very  intense,  die  and  slough 
at  the  point  of  constriction,  leaving 

(granulating  sore  which  pretty  readily 

atnses.  The  lung  remains  adherent  to 
"  parietes  at  this  spot. 

Treatment.— Hhe  prognosis  in  these 
cases  18  favourable.  If  the  patient  bo  seen 
Sfuthciently  early,  an  attempt  may  be  made 
oy  gentle  manipulation  to  reduce  the  hernia, 
great  care  being  taken  not  to  damage  its 
aeucate  vesicular  structure  in  so  doing.  If 


this  be  found  impossible,  the  neck  of  the 
constriction  may  be  cautiously  divided  on 
a  director,  care  being  taken  to  avoid  wound- 
ing the  intercostal  vessels.  The  manipula- 
tion for  reduction  should  then  be  repeated. 
The  advisability  of  reducing  the  hernia  must 
necessarily  depend  upon  the  state  of  the 
extruded  piece.  If  the  congestion  be  very 
intense,  leading  to  the  belief  that  there  will 
be  great  risk  of  sloughing,  it  will  be  best  to 
leave  it  in  situ  to  separate  by  the  natural 
processes.  Or,  if  these  are  too  long  and 
tedious  in  theii*  course,  they  may  be  expe- 
dited by  smTounding  the  protruded  mass 
with  a  ligatm-e,  or  even  by  cutting  it  off. 
In  the  latter  case  the  risk  of  haemorrhage 
is  considerable,  unless  the  process  of  slough- 
ing has  already  proceeded  so  far  as  to 
obUterate  the  vessels. 

In  the  consecutive  variety  of  hernia  of 
the  l\mg,  the  protrusion  does  not  take  jDlace 
tiU  some  weeks  after  the  infliction  of  the 
injm'y,  when  the  wormd  is  already  cica- 
trised. The  hernia  will  here  be  covered 
over  by  the  thinned  integuments,  forming  a 
doughy,  pulpy  mass  of  the  normal  colour 
of  the  skin.  The  manner  of  its  production 
is  probably  the  following.  The  womided 
lung  becomes  adherent  at  the  point  of  in- 
jury, which  imdergoes  a  chronic  inflamma- 
tory process  all  around,  and  hence,  as  all 
inflamed  tissues  are  weaker  than  healthy 
ones  from  having  lost  then*  resisting  power, 
the  whole  area  of  the  chest  parietes  about 
the  wound  will  be  weaker  than  usual. 
The  lung  itself,  from  constant  coughing,  as 
weU  as  from  the  injm'y,  becomes  swollen  and 
emphysematous,  and  hence  tends  to  pro- 
trude in  the  direction  of  the  least  resistance, 
which  will  be  towards  the  injured  part ; 
where  its  constant  pressm-e  may  even  cause 
absorption  and  thinning  of  the  parietal 
structures,  just  as  an  anem'ism  does. 

The  prognosis  of  cases  of  pneumocele  is 
favom-able.  The  treatment  consists  simply 
in  protecting  and  supporting  the  hernia. 
This  may  be  done  by  some  variety  of 
truss,  contrived  specially  to  suit  the  nature 
of  the  case. 

A  special  form  of  immediate  pneumocele 
is  occasionally  seen  without  external  woimd, 
when  the  walls  of  the  chest  have  been  so 
badly  crushed  that  the  I'ibs  have  become 
comminuted.  The  intra-thoracic  injm'y 
in  these  cases  is  so  severe  as  ahnost  always 
to  lead  to  rapid  death. 

Congenital  pneumocele  is  also  some- 
times seen.  The  affection  is  very  rare,  and 
the  treatment  will  be  the  same  in  principle 
as  for  the  consecutive  variety. 

H.  G.  HowsE. 
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PNEUMONIA,  Traumatic— Inflam- 
mation of  the  lung,  from  injury  to  this 
viscus,  may  be  due  either  to  an  external 
wound,  to  a  wound  produced  by  a  broken 
bone,  or  to  the  harm  wrought  in  the  organ 
by  a  severe  squeeze,  whether  producing 
actual  rupture  of  the  tissue  or  falling  short 
of  that  point.  The  symptoms  are  much 
alike  in  all  three  cases,  but  the  prognosis 
will  be  much  more  grave  in  the  case  of 
an  external  wound  than  in  the  other  two, 
in  which,  as  a  rule,  the  prognosis  may  be 
regarded  as  favourable,  if  the  amoimt  of 
tissue  involved  be  not  very  great. 

The  signs  of  an  acute  pneumonia,  oc- 
curring after  injury,  will  be  much  the  same 
as  in  idiopathic  i^neumonia.  But  it  will 
generally  be  preceded  by  the  expectoration 
of  frothy,  light-red  blood  from  the  injured 
part  of  the  lung;  and  this  will  gpradually 
change,  in  from  thirty  hom-s  to  three  days,  to 
a  rust-coloured  sputum,  as  the  pneumonia 
becomes  estabUshed.  In  an  ordraary  acute 
idiopathic  pneimaonia,  there  is  not  the  same 
expectoration  of  frothy,  light  red  blood. 
There  may  be  a  small  amount  of  white 
frothy  sputa  in  such  cases,  but  this  very 
rapidly  changes  to  rust-coloured  expectora- 
tion. In  cases  of  doubtful  injury  this  may 
help  to  clear  up  the  point,  though  it  is  not 
an  absolute  rule.  j 

In  addition  to  the  expectoration,  there  ] 
will  be  dulness  over  the  affected  part  of  i 
the  lung ;  this  may  spread  far  beyond  the  ' 
actual  injury.    Auscultation  will  give  in 
the  first  place  a  fine  silky  crepitation,  due 
probably  to  the  blood  effused  in  the  vesi-  I 
cular  tissue  of  the  lung, — but  rapidly  chang-  ! 
ing  to  coarse  crepitant  rales,  as  the  lung  1 
becomes  solid  and  permits  the  movement  j 
of  the  air  and  mucus  in  the  large  tubes  to  j 
become  audible.    There  will  then  be  more 
or  less  bronchial  breathing  and  broncho- 
phony audible  over  the  affected  part,  and 
the  vocal  fremitus  will  be  increased.    In  the 
severer  cases,  the  temperature  may  rise  to 
102°  or  103°  F.,  and  the  pulse  in  proportion. 
The  respiration  wiU  be  hurried  out  of  pro- 
portion to  the  pulse,  on  account  of  the 
diminished  breathing  area  available.  In 
cases  such  as  these,  it  is  obvious  that  the 
disease  may  pass  on  to  a  fatal  issue,  if  the 
injury  be  severe  and  the  amount  of  lung  '• 
implicated  be  considerable.    More  especi- 
ally is  this  likely  to  be  the  result,  if  the 
condition  of  the  other  viscera  (Icidneys, 
liver,  &c.)  be  not  perfectly  sound  at  the 
time. 

The  prognosis  in  these  cases  is  generally 
favourable,  if  the  amount  of  lung-tissue 
involved  be  not  very  great.    The  dulness 


becomes  less  marked;  air  is  again  heard 
entering  the  vesicular  tissue  on  ausculta- 
tion, the  bronchophony  and  bronchial  breath- 
ing disappear,  and  the  expectoration  ioBes 
its  rusty  colour  and  finally  ceases. 

The  treatment  of  these  cases  does  not 
require  to  be  of  an  active  nature.  In  the 
first  stage,  that  of  haemorrhage  from  the 
lung,  it  will  be  necessary  to  give  the  patient 
as  httle  food  as  possible,  so  as  to  limit  the 
tendency  to  extravasation  of  blood.  The 
length  of  the  subsequent  affection,  and  its 
severity,  wiU  very  much  depend  upon  the 
amount  of  blood  effused,  and  the  area  of 
lung-tissue  thus  involved.  The  patient 
shoiild  be  kept  in  bed,  and  at  perfect  rest, 
and  the  tendency  to  cough  diminished  as 
much  as  possible.  In  the  second  stage, 
when  the  haemorrhage  has  ceased,  this  may 
be  aided  by  keeping  the  patient  in  a  warm 
moist  atmosphere.  The  writer  has  found 
that  nearly  aU  hospital  patients,  in  this  con- 
dition, experience  great  rehef  from  being 
placed  in  a  tent  with  a  steam-kettle.  Dur- 
ing both  the  first  and  second  stages,  benefit 
is  derived  from  the  administration  of  anti- 
monial  wine  in  some  such  form  as  the  fol- 
lowing : — 9>  antimoniaUs  m^x. ;  Tinct. 
camph.  CO.  n\xx. ;  Liq.  morphias  hydro- 
chlor.  ll\xx. ;  Liq.  ammonise  acet.  fgss. ;  Aq. 
chlorof.  ad  fjj.  Ft.  haustus,  quartis  horis 
sumendus. 

In  the  last  stage,  that  of  resolution,  aU 
medicine  may  be  suspended,  and  the  in- 
flamed lung  allowed  to  take  its  own  course. 
Even  in  this  stage  the  diet  should  be  very 
carefully  regulated,  for  the  resolution  of  a 
considerable  mass  of  iaflamed  tissue  is  a 
tax  upon  the  powers  of  elimination,  and 
hence  involves  work  for  the  excretory 
glands,  which,  if  not  in  a  perfectly  sound 
condition,  they  may  have  a  difliculty  in 
performing. 

Should  the  pneumonia  be  due  to  an 
external  penetrating  wound,  the  treatment 
would  be  that  described  under  the  head  of 
Lung,  Wounds  of  the.      H.  G.  Howse.  , 

PNEUMOTHORAX  is  the  condition 
in  which  air  fills  the  plem-al  cavity,  the 
lung  collapsing  to  a  degree  corresponding  to 
the  amount  of  air  entering  the  plem-a.  In 
medical  practice,  it  is  most  fi-equently  caused 
by  disease  of  the  lung  of  an  ulcerative 
character — e.g.  the  perforation  of  a  tuber- 
cular cavity  into  the  pleura,  or  by  gangrene 
of  the  lung.  In  sm-gical  practice,  cases 
mostly  arise  from  external  injury,  the  air 
either  entering  fi-om  without,  as  in  per- 
forating wounds  of  the  thoracic  parietes; 
or  from  the  lung  itself,  where  this  viscus 
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IS  been  woimded.   These  wounds  may  be 
lused  either  by  the  pointed  end  of  a  frac- 
a-ed  bone,  most  conmionly  a  rib,  or  by 
jome  external  penetrating  agent. 

Pneumothorax  is  more  common  in  the 
aJidt  or  those  past  middle  age  than  in 
young  people.  The  reason  of  this  is  that, 
■  here  the  lung  is  healthy,  there  is  less 
tendency  in  the  surfaces  of  the  pleura  to 
fall  away  fi-om  each  other  than  where 
;i  trophic  or  senile  changes  are  impending. 
Thus,  in  some  incised  wounds  of  the  chest, 
where  the  lung  is  clearly  exposed,  pneumo- 
thorax does  not  take  place,  the  exposed  lung 
remaining  in  apposition  with  the  sides  of 
the  wounded  plem-a,  and  moving  in  each 
act  of  respnation.  In  such  cases,  the  co- 
aptation of  the  siu'faces  of  the  pleura  seems 
to  neutralise  the  natural  tendency  of  the 
hmg-tissue  to  contract.  In  paracentesis 
thoracis  for  serous  effusion  in  yoimg  people, 
the  tendency  to  pneumothorax  is  much  less 
than  in  the  same  operation  for  empyema. 
The  reason  of  this  probably  is,  that  in  cases 
of  empyema  the  lung  itself  more  fi-equently 
becomes  diseased,  and  hence  loses  its  elastic 
1  esihency,  while  the  tendency  to  elastic  con- 
traction becomes  proportionably  greater. 
The  signs  of  a  pneumothorax,  whether 
suiting  from  disease  or  accident,  are 
imilar,  and  cannot  weU  be  overlooked  in 
any  careful  examination  of  the  chest.  In 
'le  first  place,  there  is  drum -like  resonance 
1  percussion  over  the  whole  of  the  chest. 
!ie  only  exceptions  to  this  rule  are  where 
previous  pleurisy  has  caused  partial  ad- 
sions  of  the  plem-a,  so  that  the  pneiimo- 
lorax  does  not  spread  over  the  whole  of 
the  pleural  cavity.  In  such  cases,  there 
may  be  local  tympanitic  resonance,  but 
elsewhere  the  ordinary  percussion  note  of 
the  lung  is  present.  On  the  other  hand, 
tympanitic  resonance  is  very  often  found  in 
the  upper  part  of  the  chest-cavity  anteriorly, 
where  there  is  serous  or  purulent  effusion 
m  the  pleura  without  any  pneumothorax. 
This  is  due  to  the  limg  being  pressed  up 
towards  this  part  by  the  effusion,  the  air 
confined  m  the  vesicles  giving  a  tympanitic 
note  similar  to  that  foimd  in  emphysema. 

All  such  cases  of  doubt  in  the  diagnosis 
of  pneumothorax  can  be  solved  by  the  ap- 
plication of  the  next  test — viz.  auscultation. 
On  placing  the  stethoscope  over  the  c'liest, 
It  18  at  once  noted  that  the  breath  sounds 
are  inaudible,  or  extremely  distant.  In 
some  cases,  however,  where  the  disten- 
sion 18  very  groat,  the  breath-sounds  from 
tne  opposite  side  may  be  heard,  carried 
along  the  tight  walls  of  the  cavity.  Such 
cases  may  bu  distinguished  by  another 


test — viz.  inspection  of  the  chest  (vide 
infra).  On  shaking  the  patient  or  changing 
his  position  (succussion  test),  a  noise  is  fre- 
quently heard  like  the  striking  of  two  small 
pieces  of  coin  together  (metaUIc  tinkling). 
This  is  due  to  the  falling  of  a  di'op  of  fluid 
from  one  part  of  the  cavity  to  the  other,  or 
the  bursting  of  a  bubble  of  air,  the  soimd 
being  exaggerated  by  the  drum-lilie  disten- 
sion of  the  walls.  It  is  occasionally  pro- 
duced in  a  cavity  within  the  lung-tissue, 
as  in  a  large  tubercular  cavity,  but  never 
so  distinctly  as  in  a  pneumothorax :  such 
cases  are  also  readily  distinguished  by  the 
absence  of  the  drum-like  resonance  on  per- 
cussion over  any  considerable  area. 

In  cases  of  extreme  distension,  inspec- 
tion of  the  chest  may  afford  valuable  in- 
formation. The  walls  will  be  found  bulged, 
the  mtercostal  spaces  projecting,  and  the 
affected  side  scarcely  moving  at  all  in  the 
act  of  respiration.  This  test  is  especially 
valuable,  as  indicated  above,  where  the  dis- 
tension is  so  extreme  as  to  caiise  the  breath- 
sounds  of  the  healthy  hmg  to  be  heard 
over  the  affected  side.  But  all  degrees  of 
distension  exist,  and,  even  in  the  slighter 
cases,  there  is  a  very  marked  difference  in 
the  mobility  of  the  affected  side  as  compared 
with  the  sound  one. 

Treatment.  —  From  whatever  cause 
arising,  pneumothorax,  if  it  does  not  induce 
symptoms  of  considerable  distress  to  the 
patient,  had  best  be  left  alone.  If  it  be  due 
to  a  temporary  cause,  such  as  woimd  of 
the  lung  fi-om  a  h-actured  rib,  the  air  will 
probably  be  absorbed,  and  the  lung  vsdll  haA^e 
a  good  chance  of  agam  expanding.  Even 
in  some  of  the  medical  cases,  where  it  takes 
place  from  the  perforation  of  a  tubercular 
cavity,  the  partial  collapse  of  the  lung 
resulting  fi-om  it,  if  it  does  not  have  a 
quickly  fatal  issue  from  distm'bance  of  the 
respkatory  area,  occasionally  results  in  good 
to  the  patient,  from  checking  the  progress 
of  the  tubercular  ulceration,  by  allowing 
the  parts  concerned  much  more  complete 
rest  after  coUapse  than  was  possible  before. 
It  is  only  in  cases  whore  pneumothorax 
causes  great  distress  to  the  patient,  or  where 
death  is  impending  from  pressm'e  upon  the 
lung,  that  operative  measures  should  be 
adopted  for  its  relief.  These  should  consist 
in  puncture  of  the  cavity  containing  the 
air  with  a  fine  trocar  and  canula,  allowing 
the  air  to  escape  freely  till  etjuilibrium  is 
re-established.  The  small  canula  should 
then  bo  withdrawn.  Immediate  relief  will 
be  obtained  in  this  way,  and  the  operation 
may  be  repeated  as  often  as  necessary. 
This  is  better  than  leaving  the  canula  or'  a 
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drainage-tvibe  in  the  wound,  unless  there  is 
much,  fluid  mixed  up  with  the  aii-,  when 
the  drainage-tube  becomes  desirable  for  the 
sake  of  allowing  its  escape,  and  partly  also 
for  the  sake  of  washing  out  the  cavity — 
especially  if  the  contents  are  fetid. 

The  prognosis  of  every  case  of  pneumo- 
thorax is  grave.  Very  speedy  death  often 
takes  place  m.  the  cases  where  it  results 
from  tubercular  ulceration,  but,  if  the 
patient  survives  two  or  three  days,  life  may 
be  prolonged  for  weeks  or  months,  death 
finally  resulting  from  a  spread  of  the  tuber- 
cular disease.  The  cases  in  which  the  pro- 
gnosis is  most  favourable,  are  those  in 
which  pneumothorax  is  due  to  a  fractured 
rib.  The  first  shock  of  the  injiuy  having 
passed  away,  the  air  generally  absorbs  and 
the  patient  does  well.       H.  G.  Howse. 

POISONED  WOUNDS.— The  expres- 
sion '  poisoned  wound  '  is  here  employed 
to  denote  the  condition  of  a  wound  second- 
arily infected  by  a  parasitic  or  other  vu'us, 
but  the  term  does  not  include  such  cases  as 
insect  and  snake  stings  or  bites,  or  the 
special  lesions  produced  by  various  mmeral 
poisons,  though  these  may  be  alluded  to. 
In  fact,  whenever  a  wound  is  followed 
by  acute  inflammatory  mischief  spreading 
from  it  as  a  centre,  such  mischief  not  bemg 
caused  by  one  or  other  of  the  rarer  animal 
or  mineral  poisons  mentioned  above,  it 
would  come  under  the  present  heading.  It 
very  rarely  happens,  however,  that  a  patient 
is  attacked  by  one  variety  of  septic  disease 
at  a  time,  so  that  it  is  impossible  to  define 
the  above  expression  more  closely ;  and 
besides,  the  decomposition-products  of  one 
poison,  being  poisonous  in  themselves,  wOl 
give  rise  by  their  ovra  action  on  the  system 
and  tissues  to  an  additional  train  of  symp- 
toms. On  account  of  all  this  compUca-  | 
tion  surrounding  the  causation  of  poisoned 
wounds,  the  diseased  conditions  wiU  be 
simply  described  according  to  the  ordinary 
anatomical  arrangement  of  the  tissues  they 
attack. 

Etiology  and  Theory  of  Causation. — 
It  will  be  best  to  allude  briefly  to  that 
theory  of  the  action  of  the  poison,  in  these 
cases,  which  finds  most  favour  at  the  pre- 
sent day,  before  discussing  the  conditions 
which  predispose  a  patient  to  suffer  from 
a  poisoned  wound.  Since  it  is  found  that, 
in  every  case,  the  wound  is  contaminated 
with  s(Tme  filth  or  other,  whether  it  be 
fluids  from  a  corpse  recently  dead,  dirt,  or 
any  decomposing  albuminous  mattei',  it  is 
now  assumed,  by  most  writers,  that  the 
poison  is  either  one  of  the  chemical  products 


of  decomposition  or  an  actively  growing 
pathogenic  and  parasitic  organism.  For 
discussion  of  the  mode  in  which  tliese 
poisons,  chemical  and  living,  are  supposed 
to  act,  reference  must  be  made  to  Sepsin; 
Sapr^mia  ;  Septic  Diseases  ;  in  which 
the  theories  of  septic  poisons  are  given 
at  length;  but  we  may  repeat  here  that 
of  the  two  above-mentioned  poisons,  the 
simple  chemical  product  of  decomposition, 
sepsin,  while  giving  rise  to  local  changes 
about  to  be  described,  rarely  produces 
general  symptoms  of  '  constitutional  dis- 
tm-bance  '  unless  it  is  absorbed  in  quantity. 
See  Sapr^mia.  On  the  other  hand,  a  living, 
rapidly  growing  vhrus  may  easily  be  under- 
stood to  multiply  and  spread  through  the 
meshes  of  connective  tissue  and  along  the 
channels  of  lymphatic  vessels,  although 
only  a  very  small  quantity  may  have 
lodged  in  the  wound.  The  bearing  of  this 
general  outhne  of  the  causation  in  each 
variety  of  wound-poisoning  will  be  ampli- 
fied in  describing  the  different  forms  of  the 
affection,  as  they  are  met  with  clinically. 
It  only  remains,  therefore,  to  consider  here 
the  general  question  of  predisposition  in 
the  individual  which  renders  him  open  to 
attack. 

If  the  above  theories  of  local  and  of 
spreading  poisons  are  true,  then  it  is 
obvious  that  if  a  person  be  overworked, 
and  his  tissues  anasmic  and  degenerate 
from  insufficient  oxidation,  as  is  so  con- 
stantly observed  in  town-dwellers,  &c.,  he 
will  form  a  good  nidus  for  the  development 
of  such  a  virus.  Travers,  however,  showed 
long  ago  that  this  simple  idea  of  predisposi- 
tion was  clearly  insufficient  to  account  for 
the  remarkable  escapes  of  many  people,  who 
were  exposed  to  the  same  mischief  as  others 
who  unfortmiately  fell  victims.  The  theory 
of  personal  immunity  has  been  put  for- 
ward lately  to  explain  these  facts,  and  is 
strongly  supported  by  the  powerful  authority 
of  Sir  James  Paget ;  but,  beyond  drawing 
attention  here  to  the  possibility  of  some 
instances  of  immunity  being  due  to  :i 
process  analogous  to  that  of  acclimatisation 
— since  such  persons  are  usually  constantly 
working  in  a  poisonous  atmosphere  or 
handling  poisonous  fluids — it  cannot  be 
further  dwelt  on  here,  and  will  be  fouml 
fully  discussed  in  the  article  on  Sei'tic 
Diseases. 

A  word,  however,  must  here  be  saui 
on  the  kind  of  wound  which  is  most  fre- 
quently followed  by  septic  poisoning,  m"' 
on  the  various  ways  in  which  the  poisoii 
is  inoculated.  As  is  well  known,  punctui  nl 
wounds  are  the  most  dangerous  ;  the  siuii  ''" 
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cason  being  that  the  elastic  skin  closes  the 
.perture  of  the  puncture,  and  prevents  the 
oison  being  washed  out  by  the  natural 
■at  slight  flow  of  blood.    The  poison  may 
le  inoculated  in  one  of  thi-ee  ways — by 
ntry  into  the  cell-spaces  in  the  connective 
issue,  or  by  direct  entry  into  wounded  lym- 
ihatics,  or  possibly  into  veins.    If  it  is  free 
■A  the  cavity  of  the  wound,  it  may  be  ab- 
oibed  into  the  lymphatics  by  the  ordinary 
iirrent  into  the  lymph-channels,  or  pos- 
ibly  it  may  be  conveyed  by  leucocytes.  If 
here  is  tension  in  the  wound,  owing  to 
lugging  of  the  orifice  with  dry  discharge 
r  apphcations,  then  of  course  the  chance 
f  further  absorption  is  greatly  increased, 
n  consideiing  the  question  of  inoculation 
ad  absorption  too,  it  wiU  not  be  forgotten 
lat,  as  the  surfaces  of  the  wound  glaze  in 
few  hours,  all  channels  of  absorption — e.g. 
■ll-spaces,  lymphatics,  &c.— are  closed  in 
urty  or  forty  hom-s  Ijy  clotted  fibrinous 
■iudation;  and,  unless  inflammation  has 
3en  set  up,  they  will  remain  impervious  to 
le  farther  absorption  of  the  poison.  The 
iluable  effect  of  disinfectants,  referred  to 

the  end  of  this  article,  is  due  to  their 
vciting  this  closure  of  the  possible  chan- 
2I5  of  entry. 

Pathology  and  Pathological  Anatomy. 
he  former  of  these  subjects  has  neces- 
lily  been  alluded  to  in  discussing  the 
■usation  of  these  affections,  and,  as  for  the 
cond,  it  will  be  best  to  describe  the  ana- 
mical  changes  under  each  variety. 

Varieties  and  Symptomatology.— The 
a  ious  kinds  of  septic  mischief  which  may 
tack  wounds,  especially  those  received  in 
ist-mortem  examinations  and  dissecting, 
e  perhaps  best  grouped  as  follows  :— 

1.  Sunple  local  inflammation  of  wound. 

^.  Inflammation  of  connective  tissues. 

O'  Pustules. 

4.  Warts  and  boils— acute  and  chronic. 
.  0-  Inflammation  of  lymphatics  (super- 
Iknt  glands— mild  and 

0.  Inflammation  of  sheaths  of  tendona 
'ocal  abscess),  and  of  fascite. 

'•  Penphlebitis. 

1.  Simple  InflammaHon  of  a  Wownd. 
wound  mflicted  by  a  dirty  instrument, 

t.rl  .°^'-,P'T  °^  '^o^l'  frequently 
•3r8  andmflames.  Instead  of  uniting 
tew  days  the  edges  sweU,  redden,  be- 
low discharge  a  greyish 

ow  sanious  pus,  which  will  be  found 

'  mflni^?  putrefactive  organisms, 
^^nflamniation  of  the  wound  here  is  due 

n  ol^^^^T^'^  decomposi- 
voL  u    ^'«°l^a'^ge-  and  if  this  is  con- 


trolled  by  the  use  of  disinfectants,  hot 
boracic  fomentations,  &c.,  the  wound  soon 
heals  by  granulation.  See  Wounds,  Treat- 
ment of. 

2.  Cellulitis  a/round  Poisoned  Woimd. 
The  coimective  tissues  in  the  neighbour- 
hood of  a  poisoned  wound,  especially  in 
the  forearms  and  legs,  are  very  liable  to  be- 
come the  seat  of  an  acute,  rapidly  spreading 
cellulitis.  Eoughly  speaking,  this  may  be 
divided  under  three  headings,  according  to 
the  vii'ulence  of  the  poison  on  the  one 
hand  and,  perhaps,  the  resisting  powers  of 
the  patient  on  the  other.  These  headings 
are,  briefly,  serous,  phlegmonous,  and  gan- 
grenous {see  Cellulitis),  the  tissues  being 
infiltrated  in  the  first-named  variety  with 
a  turbid_  serous  fluid,  in  the  second  with 
pus,  while  in  the  third  class  they  are 
sloughy  and  discharge  a  foul  sanious  fluid, 
which  is  purulent  in  the  neighbourhood  of 
the  sloughs  but  (like  the  other  two  varieties) 
serous  at  the  spreading  border  of  the  in- 
flammation. 

Serous  septic  cellulitis  closely  resembles 
Erysipelas  in  some  particulars — e.g.  the 
spreading  border,  &c.,  but  the  follow- 
ing points  serve  to  diflferentiate  the  two 
diseases.  _  Erysipelas  begins  as  an  acute 
specific  disease — viz.  vrith  an  incubation 
period  (twenty-four  hours),  feeling  of  ma- 
laise, &c.,  vomiting,  rigors,  and  high  tem- 
perature. Septic  cellulitis  steadily  (or 
rapidly,  according  to  the  virulence  of  the 
poison,  &c.)  spreads  from  the  wound,  as 
soon  as  the  poison  has  been  inoculated  on 
it.  The  margin  of  the  inflammation  is 
weU-marked  in  erysipelas,  very  diffuse  in 
septic  cellulitis,  and  the  general  constitu- 
tional distm-bance  in  the  latter  (i.e.  py- 
rexia, &o.)  is  in  its  course  different  from 
that  of  erysipelas. 

3.  Pustules.— {a)  Acute  Forjn.-lheve 
are  apparently  two  conditions  under  which 
a  person  may  be  affected  with  pustules,  as 
a  result  of  inoculation  with  some  septic 
poison.  Thus,  the  pustules  may  be  solitary 
or  very  few  in  number,  and  simply  situated 
on  the  hands,  or  they  may  be  mxiltiple  and 
scattered  over  the  smrface  of  the  body,  as 
well  as  those  parts  which  are  exposed  to 
dii-ect  contamination.  The  solitary  pustule 
is,  sometimes,  the  result  of  inoculation  in  a 
small  crack  at  the  side  or  on  the  dorsum 
of  a  finger,  while,  at  others,  it  clearly  follows 
the  introduction  of  the  poison  into  a  haii-- 
follicle  or  sebaceous  gland.  Consequently, 
the  dorsum  of  the  proximal  phalanx  is  a 
frequent  seat  of  such  pustulation. 

The  acute  form  of  pustule  runs  a  fairly 
definite  course.  A  few  hours  after  exposure 
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to  the  poison  (such,  for  instance,  as  putting 
the  unprotected  hand  into  some  septic  se- 
rous exudation,  &c.),  an  infected  spot  wiU  be 
felt  to  itch,  the  itching  stage  lastmg  three 
or  four  hours ;  the  part  then  begins  to  ache, 
but  before  pain  is  felt  it  wiU  be  found  to  be 
reddened.    In  twelve  to  twenty  hours  it 
swells,  and  movement  of  the  finger  becomes 
very  painful.    In  thirty  to  forty  hours  the 
centre  of  the  pimple  suppurates  and  forms 
the  typical  pustule.    If  the  pustule  at  this 
stage  is  incised  and  treated  with  hot  anti-  I 
septic  applications,  it  may  rapidly  heal.    It  ; 
neglected,  however,  there  wiU  ensue  a  slow 
spreading  inflammation  of  its  base,  so  that 
the  floor  of  the  minute  abscess-cavity  _  is 
formed  by  a  mass  of  phlegmonously  m- 
flamed  subcutaneous  tissue.    Under  these 
circumstances  the  pustule  becomes  chrome. 

(6)  ChronicForm.—lTnthe  chronic  form, 
the  opening  of  the  pustule  is  Hable  to  scab 
over,  and,  consequently,  the  exudation  from 
the  inflamed  base  collects  agam  m  the 
cavity  and  causes  pain,  &c.  It  may  remam 
in  this  state,  alternately  dischargmg  and 
closiag,  for  three  or  fom-  weeks,  and  ulti- 
mately heals  by  absorption  of  the  inflam- 
matory exudation  and  by  cicatrisation. 

Treatment— (a)  Prophylactic.  Infec- 
tion, which  produces  the  pustular  form  ot 
the  disease,  can  practically  always  be  pre- 
vented by  covermg  the  skm  thicMy  with 
carboHsed  vasehne,  which  must  be  weU 
rubbed  into  the  hair-foUicles,  &c.  No 
sreasy  material  answers  so  well  as  vase- 
hne, others,  Uke  ca^boUe  oil,  &c.,  bemg 
easily  rubbed  off.  ,     »  ^ 

(b)  Direct.  As  soon  as  the  first  appear- 
ance of  inoculation  is  detected,  hot  antisep- 
tic fomentations  should  be  applied,  and  the 
pustule  incised  when  suppuration  has  begun. 
Frequently,  if  the  pustule  becomes  chrome, 
it  may  be  made  to  heal  speedHy  by  touching 
the  floor  of  the  smaU  cavity  with  mtrate  ot 

4  a.  Wa/rts.—The  so-called  post-mor- 
tem "room  wart,  or— to  use  the  term  sug- 
c^ested  by  Dr.  Wilks— '  verruca  necrogenica, 
is  a  curious  condition  of  the  dermis,  which 
often  is  a  rehc  of  a  pustule  as  just  described, 
but  sometimes  begins,  more  or  less  insidi- 
ously, from  the  poisoning  of  a  crack  m  tne 
skin.    When  it  begms  as  a  pustule,  it  is 
practically  an  extension  of  the  mdurated 
base  of  that  lesion.    The  induration  spreads 
to  neighbomring  parts,  especially  over  tne 
knuckles  ;  the  epithelium,  thickening  Here 
and  there,  forms  warty  ridges,  the  furrows 
between  often  appearing  red  and  sometimes 
exuding  a  little  serous  fluid.    If  the  warty 
epitheUum  is  picked  off,  thepapillte  beneatn 


olten  bleed  a  Httle.  In  the  process  of  heal- 
ing, the  cracks,  &c.,  gradually  dry  up  and 
heal,  the  thickened  epitheUum  scaling  off. 
This  condition,  though  usually  attributed  to 
the  direct  effect  of  putrid  substances,  may, 
perhaps,  in  some  instances  be  started  by 
some  of  the  powerful  metaUic  salts  used  as 
disinfectants,  and  a  predisposition  produced 
in  the  tissues  by  the  free  handling  of  freez- 
ing mixtures  (e.g.  ice  and  salt,  &c.),  used 
in  the  preservation  of  tissues,  &c.  It  i.s 
an  exceedingly  obstinate  affection  and  very 
often  remains  imchanged  for  several  years, 
or  alternately  heals  up  and  breaks  out 

Treatment— {a)  Prophylactic :  see  Fug- 
tule  above.  (6)  Direct.  The  best  imme- 
diate treatment  is  to  keep  the  part  con- 
stantly covered  with  some  antiseptic  but 
not  very  irritating  ointment  (e.g.  boracic 
vaseline,  &c.) .  If  the  epithehal  thickemngs 
are  considerable,  they  often  can  only  be  re- 
duced by  the  continuous  apphcation  of  wet 

boracic  Hnt.  ^  ■  xi  i  i 

4  b.  Boiis.— Between  the  strictly  local 
affections,  just  described,  and  the  genera 
infection  of  the  lymphatic  system,  abou 
to  be  mentioned,  there  is  a  class  oi  parti} 
local,  partly  general,  inflammatory  lesions 
which  are  bofls,  although  then:  mode  o 
origin  is  often  pecuhar.     PracticaUy  tli. 
condition  amoimts  to  this,  that  a  pustule  i 
found  in  the  ordmary  way  above  descnbei 
that  this  pustule  soon  becomes  (by  torma 
tion  of  a  central  slough  or  core)  a  boU  c 
considerable  size,  and  is  then  foUowed  a 
various  intervals  of  time  (often  a  ^s-^ekc 
more)  by  others  cropping  out  diflerei 
places  on  the  affected  hmb;  or  they  ma 
also  appear  on  the  opposite  side,  probabi 
bvdkect  inoculation  rather  than  generalis 
tion  of  the  poison.    These  boils  customMi 
become  fully  developed  in  a  few  days  (tm. 
to  four),   and  when  they  are  mcised  ' 
spontaneously  burst,  there  is  found  to  be 
central  core  or  slough,  bathed  m  pus, j" 
rounded  by  the  connective  tissues  m  a  si 
of  phlegmon.   If  incised  before  they  bm^ 
although  tension  is  thereby  got  rid  ot  a' 
pam  greatly  reheved,  the  central  slou. 
stm  forms  as  a  rule.    After  separation 
the  core  the  cavity  heals  by  gi-an^^^" 
These  bofls,  varying  in  size,  Vf?^ 
&c.,  may  continue  to  crop  out  at  mter 
for  several  weeks,  or  even  a  month  or  i 
sometimes  appearmg  to  foUow  the  cov^s 
the  superficial  lymphatics.    With  tue 
mation  of  each  bofl  there  occiu:  sjmipu 
of  general  constitutional  distiu-bance 
headache,  sickness,  anorexia,  pp-esit^^ 
?emperatm-e  rising  to  101°-102°;  these  syi- 
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toms,  however,  being  considerably  mitigated 
towards  the  end  of  the  attack. 

Treatment.  —  Prophylactic,  as  above 
(lirected.  Direct.  The  best  applications  to 
these  boils  are  hot  antiseptic  fomentations, 
while  at  the  same  time  free  incision  should 

-  be  made  into  the  centre  of  the  boil  and 
dischai'ge  encom-aged.  .  General  treatment 
is  of  equal  importance,  and  the  patient 
should  be  given  15  to  30  grains  of  quinine  a 
.day  and  sent  into  bracing  country  air. 

5.  Acute  Lymphangitis  and  Lymph- 
adenitis arising  from  poisoned  wounds,  and 

^especially  wounds  received  in  dissecting, 

r  &c.,  have  been  aptly  described  as  divisible 
clinically  into  two  forms — viz.  mild  and 
violent.  Practically,  this  depends  on  whether 
the  superficial  or  deep  lymphatics  respec- 
tively are  involved ;  when  the  former,  the 
afifection  being  comparatively  a  slight  one, 
but  if  the  latter,  a  very  grave  one.  In  either 
case,  the  poison  may  be  absorbed  directly 
mto  the  lymph-stream  by  means  of  a  slight 
wound,  or  more  rarely  through  the  (ap- 
parently) unbroken  skin.  It  is  noteworthy, 
in  consideiing  the  mode  of  inoculation,  that 
this  condition  is  almost  always  consequent 
on  a  very  slight  wound,  and  one  therefore 
which,  not  attracting  attention  at  the  time 
3f  inoculation,  is  not  treated  until  too  late 

i  :o  prevent  the  spread  of  the  poison  from  the 

j  point  inoculated. 

I     a.  SuperJicialLymphangitis  and  Lymph- 
l  adenitis.  —  Symptomatology.  —  The  point 
I  noculated  becomes  reddened,  swollen,  and 
!  (jamful  in  a  few  hours  after  inoculation, 
'  e  pain  shooting  up  the  limb  fi'om  the 
■lind.    In  twelve  to  twenty-four  hours, 
lie  track  of  absorption  of  the  poison  along 
'  main  lymph- vessel  is  shown  by  a  red  line 
lines,  extending  fi'om  the  hand  up  the 
eann  to  the  lymph-gland  just  above  the 
ow,  and  from  thence  to  the  axillary 
rids,  which  rapidly  swell.    The  pain  and 
of  absorption  appear  to  be  as  often 
the  radial  and  posterior  surface  of  the 
lb  as  on  the  anterior  and  ulnar,  and 
f  lents  frequently  complain  of  pain  along 
course  of  the  musculo-spiral  nerve,  even 
(^ir  active  mischief  has  subsided. 
In  consequence  of  the  lymphangitis,  the 
lolelimb  becomes  swollen  and  cedematous. 
foels  heavy  and  tense  to  the  patient,  who 
ritolerant  of  the  least  pressm-e  on  it.  At 
same  time  the  inflammation  of  the 
"^ds  progresses,  and  by  the  third  day 
.7  are  greatly  swollen  and  excessively 
"'ler;  the  least  movement  of  the  limb, 
'o'King  on  the  fascioe  covering  them, 
ises  great  pain.  General '  constitutional ' 
turbance,  produced  either  by  the  direct 


absorption  of  the  inflammatory  products 
or  indirectly  through  the  irritation  of  the 
peripheral  nerves,  is  evidenced  by  delirium, 
exhaustion,  and  rise  of  temperature  to  103° 
P.  or  higher,  loss  of  appetite,  &c.  This  con- 
dition very  rarely  terminates  fatally  where 
active  treatment  has  been  adopted,  and  the 
symptoms  just  described  gradually  abate. 

Treatment. — In  the  first  instance,  care 
must  be  taken  that  there  is  no  tension  in 
the  original  puncture  or  wound,  which 
should  be  laid  freely  open,  if  necessary,  and 
treated  with  hot  antiseptic  fomentations 
changed  frequently  (every  hotir  or  two),  the 
limb  being  slung  upon  Volkmann's  suspen- 
sion splint,  or  supported  on  pillows  so  as  to 
be  higher  than  the  patient's  body,  as  he  Ues 
in  bed.  If  the  patient  can  bear  the  more  or 
less  necessarily  dependent  position  of  the 
limb,  it  may  be  slung  in  an  arm-bath  for 
half  an  hour  or  an  hour  once  or  twice  a  day, 
especially  if  it  has  been  found  necessary  to 
make  free  incisions.  The  inflamed  glands 
should  be  painted  over  thickly  with  extract 
of  belladonna  and  glycerine,  and  then  hot 
flannel  fomentations  frequently  applied.  Of 
course,  as  soon  as  fluctuation  with  extreme 
throbbing  pain  develops  in  any  gland,  it 
must  be  incised  with  antiseptic  precautions. 
Eelapse  of  the  lymphadenitis  is  sometimes 
noticed  in  these  cases,  and,  consequently, 
suppuration  may  be  delayed  to  the  end  of 
the  first  fortnight  or  even  later.  The  gene- 
ral symptoms  are  best  met  by  giving 
quinine  in  the  acute  stage,  and  adding  iron 
as  soon  as  the  appetite  has  fairly  returned. 

6.  Deep  Lymphangitis  and  Lymph- 
adenitis.— The  alfection  of  the  deep  lym- 
phatic structures  is  fortunately  relatively 
very  rare,  especially  at  the  present  time, 
when  the  use  of  powerftil  disinfectant  re- 
agents is  beginning  to  be  imderstood. 

Symptomatology. — The  condition  of  in- 
flammation of  the  deep  lymphatics  is  very 
rarely  accompanied  by  superficial  lympha- 
denitis, so  that  it  not  infrequently  happens 
that  the  first  symptom  complained  of  is 
pain  in  the  axilla ;  and  this  may  be  diffused 
and  described  as  being  '  in  the  shoulder,'  or 
referred  at  once  to  the  lymph-glands.  The 
woimd,  the  seat  of  inoculation,  is  usually 
so  small  a  puncture  as  not  to  have  been 
noticed.  This  was  the  case  in  six  out  of 
seven  cases  described  by  Travors,  taken  at 
random.  So  far  as  can  be  made  out, 
there  is  in  these  cases  a  distinct  '  incuba- 
tion period,'  averaging  forty-eight  hours  in 
duration  but  often  less,  during  which  time 
the  patient  may  feel  tired  but  not  iU.  Thus 
it  happens  that  general  symptoms  begin 
rather  suddenly,  at  the  time  when  the  local 
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mischief  first  attracts  attention.  About  two 
days  or  less  after  inoculation  the  patient 
feels  extremely  01,  frequently  has  a  shiver- 
ing fit  or  severe  rigor,  this  being  followed 
by  vomiting  and  a  rapid  rise  in  temperature. 
When  the  pain  in  the  armpit  or  shoulder 
has  made  itself  felt  for  a  few  hops,  there 
wiU  be  found  fulness  of  the  axUla,  often 
reaching  up  into  the  posterior  triangle  and 
down  along  the  inner  side  of  the  arm  to  the 
elbow.    The  swoUen  area  becomes  exqui- 
sitely tender,  and  the  whole  limb  tense  and 
insupportably  heavy.    The  inflammation  of 
the  coimective  tissues  rapidly  increases  in 
the  next  few  days,  so  that  the  oedematous 
fulness  extends  downwards  over  the  latissi- 
muB  dorsi,  sometimes  as  far  as  the  buttocks, 
upwai-ds  and  backwards  over  the  trapezu, 
and  forwards  over  and  beneath  the  pecto- 
rahs  major.  Owing,  no  doubt,  to  the  confine- 
ment of  the  areolar  planes  between  the 
pectoral  muscles,  it  is  here  that  the  tension 
becomes  most  severe,  and,  consequently, 
pectoral  abscess  is  so  common  a  featm-e  of 
this  condition.    The  skin  oyer  the  whole 
tender  area  soon  becomes  intensely  con- 
gested, and,  unless  the  deep  mischief  is 
arrested,  it  becomes  dusky,  and  vesicles 
containing  a  Uttle  turbid  fluid  form  on  the 
surface.    In  fact,  there  is  a  very  acute 
serous  cellulitis  starting  from  the  neigh- 
bourhood of  the  infected  lyinph-glands,  and 
becoming  gangrenous  if  not  interfered  with. 

The  general  symptoms,  mentioned  above, 
increase  rapidly  with  the  development  of  the 
local  trouble.  The  rnost  noteworthy  point 
among  them  is  the  intense  depression  of 
the  nervous  system,  so  long  as  the  patient  is 
conscious ;  deUrium  is  usually  present  to- 
wards evening,  and,  in  fatal  cases,  death  is 
preceded  by  coma  for  twenty-four  hours 
or  more.  The  pulse  and  respirations  vary, 
of  course,  in  number  and  quaUty  according 
to  the  intensity  of  the  general  symptoms, 
which  amount  to  those  of  acute  Septi- 
oiEMiA.  In  a  prolonged  case  pleurisy  of  the 
affected  side  may  be  present,  and  sometimes 
this  becomes  empyema.  Pneumonia  is  a 
rarer  compUcation. 

Treatment,  (fc— The  parts  which  re- 
quire frequent  and  careful  examination  are 
the  borders  of  the  pectorahs  and  trapezius 
muscles,  as  suppuration  tends  to  burrow 
towards  those  pomts.  If  there  are  locahsed 
spots  of  very  intense  pain  on  deep  pressure, 
incision  should  be  made  through  the  skm, 
and  pus  searched  for  with  a  director  or  as- 
pirator needle,  the  abscess,  when  present, 
being  freely  opened  antisepticaUy.  Since 
free  iacision  liberates  the  sero-purulent 
fluid  of  the  cellulitis,  as  well  ae  the  pus  and 


sloughs  of  the  abscess,  it  is  clear  that  an 
early  incision  can  do  no  harm,  if  performed 
antisepticaUy.  As  a  rule,  external  applica- 
tions, such  as  leeches,  fomentations,  &c., 
give  Httle  relief,  but  the  latter  should  not 
be  omitted.  Early  incision  is  the  principal 
line  of  treatment,  coupled  with  large  doses 
of  quinine,  and  sahcylate  of  soda,  ten  to 
fifteen  grains  every  four  hours,  with  careful 
supervision.  The  latter  drug  is  best  given 
by  injection  into  the  rectum  in  an  ounce  of 
rnilk.  Special  attention  should  be  paid  to  the  i 
diet,  and  a  proper  amount  of  stimulation  by 
alcohol,  ammonia,  ether,  &c.,  if  the  pulse' 
fails.  As  soon  as  possible  the  patient  should 
be  removed  to  comtry  air,  early  changi 
always  being  followed  by  a  more  favourable 
condition.  In  a  case  where  the  cellulitis  If 
gangrenous,  an  attempt  should  be  made  to 
arrest  it  by  hypodermic  and  interstitial  in- 
jections, into  the  border,  of  hydrarg.percblcr. 
1  in  1,000,  or  of  carbohc  acid.  See  Hypo- 
dermic Injection.  CompHcations,  such  as 
pleurisy,  &c.,  must  be  treated  on  general 
rules,  early  aspiration  being  advisable. 

Prognosis. — The  termination  of  such  a 
case  will  depend,  first,  on  the  virulence  o 
the  poison,  a  factor  which  only  reveals  itsel 
by  the  relative  violence  of  the  early  symp 
toms.  Another  factor  of  extreme  import 
ance  is  the  particular  susceptibHity,  or  thi 
reverse,  which  the  patient  may  show  to 
wards  septic  poisons,  and,  lastly,  the  stat. 
of  the  patient's  general  health.  If  suppu 
ration  is  detected  early  and  fireely  hberated 
the  prognosis  will  be  improved.  Any  sigi 
of  duskiness  or  vesication,  indicating  tha 
the  ceUuhtis  is  likely  to  be  gangrenous,  is  c 
comrse  extremely  unfavourable. 

6.  Inflammation  of  the  Sheaths  of  Teh. 
dons  [Thecal  Abscess)  and  of  Fascim.—- 
not  uncommon  consequence  of  septic  punQ 
ture  of  the  digits  is  inflammation  of  tr 
sheaths  of  the  flexor  tendons,  but  as  tb 
presents  no  special  features  beyond  rapioi' 
of  development  according  to  the  septicn 
of  the  poison,  reference  must  be  made  • 
Whitlow.  . 

Inflammation  of  the  fascise  ajad  mtt 
muscular  septa  is,  like  inflammation  of  n 
sheaths  of  tendons,  merely  another  v.iru 
of  celluhtis  following  infective  lymphaup: 
for  the  above-named  stractm-es  possts> 
very  rich  network  of  lymphatics  and  c 
spaces,  bemg,  in  fact,  great  areas  for  t; 
collection  of  the  lymph.  In  cases  of  innau 
mation  of  fascise,  &c.,  the  condition  is  siinij 
that  of  ceUuhtis  afi"ecting  aU  the  connectiM 
tissue  sti-uctxu-es  in  the  limb,  which  co 
sequently  sweUs  very  much,  and,  on  c 
1  incision  being  made,  the  whole  of  its  i04 
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a  very  rare 
wound,  but 
therefore  is  noted 


.  ssues  are  found  to  be  infiltrated  with  sero- 
as.   See  Cellulitis. 

7.  Periphlebitis. — This  is  a  very 
onsequence  of  a  poisoned 
metimes  occurs,  and 
ere.   See  Phlebitis. 

Summanj  of  Treatment. — The  subject 
r '  poisoned  wounds '  has  been  so  eluci- 
;<ited  dui-ing  the  last  few  years  by  the  la- 
ijurs  of  Koch  and  others,  that  the  lines  of 
,eneral  treatment  are  rendered  as  easy  now 
I  they  were  difficult  when  Travers  wrote 
;s  celebrated  treatise  on  the  question.  If 
>  person  is  conscious  of  having  wounded 
omself  under  circumstances  in  which  he 
:  likely  to  become  poisoned,  he  should  at 
Mce  encourage  bleeding  from  the  part  by 
uinstricting  the  limb  or  digit  on  the  proxi- 
liil  side  of  the  woimd.    He  should  then 
sash  the  wound  very  freely  with  hot  water, 
Ud,  if  it  is  a  punctured  one,  he  should  suck 
If  the  poisonous  matter  is  from  the  body 
a  person  who  has  died  very  recently  of 
a  highly  infectious  disorder,  such  as  puer- 
ural  fever,  pyaemia,  &c.,  and  the  wound  be 
I  deep  puncture,  it  would  be  wise  to  con- 
tart  tibe  puncture  into  a  small  incision  and 
ten  apply  some  disinfectant  as  follows. 
B'ier  the  wound  is  thoroughly  washed  as 
■'•ove  described,  it  will  be  sufficient  in  most 
f  868  to  irrigate  it  thoroughly  with  1  in  20 
eve  per  cent.)  solution  of  carbolic  acid, 
id  then  to  dress  it  with  hot  boracic  lint, 
t  the  poison  is  probably  very  virulent,  a 
[  Op  of  pure  carbolic  acid  should  be  placed 
the  wound ;  but  free  cauterisation  with 
■nstics  is  to  be  avoided,  as  only  de- 
lesnng  the  vitaHty  of  the  tissues  of  the 
Dund.  The  subsequent  treatment  of  each 
•netyhas  already  been  described,  and  need 
t  be  repeated  here ;  but  attention  may 
re  be  directed  to  the  fact  that  it  is  quite 
ee  exception  for  any  variety  to  be  uncom- 
wated,  and  that  the  lines  of  treatment. 
Bleated  above,  must  be  greatly  varied  to 
et  the  individual  peculiarities  of  each 
se.  care  being  taken — (a)  that  the  poison 
destroyed  locally  as  far  as  possible ;  (6) 
w  Its  absorption  by  the  lymph-stream,  &c., 
^prevented  or  actively  treated  if  already 
Progress;  and  (c)  that  the  patient  be 
«*Ba  generally  as  if  suffering  from  acute 
VBnQm.uix.  Prophylaxis  has  afreadybeen 
^ned  to  under  the  sub-heading  of  Pua- 
ViOTOR  Horsley. 

^?P^^MAZIA  or  SUPERNUMER- 
*Y  BREASTS.-This  condition  is  far 
•re  common  than  absence  of  the  gland. 
'^8  divides  it  into  three  forms-l,  super- 
erary  breasts  in  the  pectoral  region ;  2, 


in  or  near  the  axiUa ;  and  3,  in  distant  parts 
of  the  body.  In  the  pectoral  form  as  many 
as  five  breasts  have  been  observed.  The 
separate  glands  in  these  cases  are  each 
provided  with  a  nipple,  and  secrete  nulk 
during  pregnancy.  Two  varieties  of  axillaxy 
breast  have  been  described :  one  entirely 
distinct  and  provided  with  a  nipple,  and  one 
consisting  merely  of  a  separated  portion  of 
the  normal  gland.  The  second  variety  is 
only  recognised  by  its  sweUing  during  lac- 
tation. Possibly,  such  outlying  portions  of 
mammary  tissue  may  be  the  true  seat  of 
origin  of  those  cases  of  cancer  which  appar- 
ently commence  between  the  gland  and  the 
axiUa.  Supernumerary  breasts  in  distant 
parts  of  the  body  have  been  observed  in 
the  groin,  on  the  back,  on  the  outer  side  of 
the  thigh,  and  elsewhere.  In  some  cases 
the  child  has  been  suckled  from  these 
abnormal  glands.  Marcus  Beck. 

POLYPI. — A  polypus  may  be  de- 
scribed as  a  more  or  less  definitely  pedun- 
culated or  sessile  abnormal  projection  from 
a  mucous  membrane.  The  precise  position 
of  polypi  as  regards  classification  is  still  a 
matter  on  which  opinions  differ ;  probably 
truth  rests  with  each  side,  for  many  polypi 
are  local  hyperplasias  in  the  restricted  sense, 
while  others  may  be  regarded  as  true 
tumours. 

Origin. — The  mode  of  origin  of  certain 
polypi,  especially  those  of  the  stomach  and 
intestines,  clearly  indicates  that  they  are 
local  hyperplasias. 

In  the  stomach,  a  mammillated  or  villous 
condition,  culminating  in  polypoid  growths, 
is  seen  as  the  result  of  long-continued 
chronic  gastritis,  which,  by  inducing  hy- 
perplasia of  the  submucous  connective 
tissue,  is  presumably  the  primary  cause  of 
the  polypi.  Again,  in  the  intestines  abim- 
dant  small  polypi  are  commonly  found 
above  strictures  ;  they  are  usually  arranged 
in  parallel  transverse  lines,  and  are  evi- 
dently due  to  exaggeration  of  the  normal 
transverse  folds  of  the  mucous  membrane, 
parts  of  which  become  more  prominent,  and 
finally  pedunculated.  Nasal  polypi  are  fre- 
quently associated  with  a  general  thickening 
of  the  lining  membrane  of  the  turbinated 
bones.  On  the  other  hand,  in  the  glandular 
polypus,  which  reaches  its  most  typical 
development  in  the  lower  part  of  the  large 
intestine  of  children,  the  new  formation  of 
gland-tissue  so  greatly  preponderates  over 
the  other  constituents  that  such  growths 
cannot  be  separated  fr'om  the  adenomata; 
and  can  no  more  be  considered  local  hy- 
perplasias than  the  glandular  proliferous 
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growths  of  cystic  tumoTirs  of  the  breast  and 

ovary.  . 

Structure. — Polypi  are  either  sohd  or 
may  be  ahnost  enturely  composed  of  cysts ; 
but  many  chiefly  soUd  polypi  contain  gland- 
tissue  which,  by  dilatation  of  its  tubules, 
gives  rise  to  cysts  often  only  visible  with 
the  microscope ;  and  in  the  mucous  polypi 
cyst-formation  results  from  mucoid  degene- 
ration of  the  connective  tissue. 

Compound  cystic  polypi  are  met  with 
in  the  cervical  canal  of  the  uterus,  where, 
from  dilatation  and  projection  of  the  mu- 
cous foUicles  or  glandulae  Nabothi,  sessile 
vesicular  masses  are  formed,  which  may 
protrude  through  the  os.  Distension  of 
the  glandular  foUicles  of  the  stomach  and 
of  the  antrum  of  Highmore  also  gives  rise 
to  polypi  composed  of  a  single  vesicle. 

Minute  Structure.— \.s  regards  their 
minute  structure,  polypi,  for  purposes  of 
description,  may  be  divided  mto  mucous 
or  myxomatous,  fibrous  and  sarcomatous, 
fibro-muscular  and  glandidar. 

Mucous  Polypi.— These  form  the  largest 
and  most  widely  distributed  group,  being 
found  in  the  nose,  ear,  intestines,  bladder, 
and  uterus.    See  Nasal  Polypus. 

Mucous  polypi  are  soft  in  consistence, 
succulent,  gelatinous,  and  semi-transparent 
on  section.    On  squeezing  the  cut  surface 
small  masses  of  mucus  appear,  which  on 
removal  leave  small  cyst-like  cavities.  The 
polypi  are  covered  with  a  layer  of  epithehum 
of  the  same  form  as.  that  of  the  mucous 
membrane  from  which  they  spring  ;  for  ex- 
ample, the  mucous  polypi  of  the  nose  are 
invested  by  a  double  layer  of  columnar  cili- 
ated epithehum.  But  if  the  polypi  protrude 
from  an  external  orifice,  as  may  occur  in 
those  occupying  the  nose,  rectum,  or  uterus, 
the  epithehum  covermg  the  protruded  por- 
tion is  transformed  into  the  squamous 
variety.    A  section  of  a  mucous  polypus 
shows,  under  the  microscope,  an  interlace- 
ment of  dehcate  fibrils,  with  round,  elon- 
gated and  stellate  cells  interspersed,  the 
protoplasm  of  the  ceUs  being  dkectly  con- 
tinuous, by  means  of  dehcate  prolongations, 
with  the  fibrils  of  the  stroma.  Dehcate 
bands  of  fibrous  tissue  traverse  the  section, 
and  the  capillaries  are  abundant  and  em- 
bryonic.   If  mucous  degeneration  is  far 
advanced,  the  meshes  of  the  stroma  are 
wide,  with  large  gaps  formed  apparently  by 
solution  of  the  connective-tissue  substance. 
The  proportion  of  cellular  elements  present 
in  the  stroma  varies  in  dififerent  specunens 
and  in  parts  of  the  same ;  the  round  cells 
may  be  so  abundant  as  to   obscm-e  the 
fibrillar  stroma. 


A  few  gland-tubules  can  generally  be 
found  in  the  mucous  polypi  of  the  nose; 
in  one  specimen  the  writer  observed  very 
numerous  smaU,  irregularly-massed  tortu- 
ous tubules  hned  with  very  smaU  elongated 
ceUs,  of  which  the  appearance,  together 
with  the  characters  and  arrangement  of  the 
tubides,  left  httle  doubt  that  the  gland- 
tissue  was  newly  formed.  AH  mucous-like 
polypi  are  not  true  myxomata,  some  of 
those  of  the  intestine  being  composed  of 
loose  fibrous  or  connective  tissue;  while 
many  of  the  so-caUed  polypi  of  the  ear  are 
composed  of  granulation-tissue. 

FrBEOUS  AND  Saecomatous  Polypl— 
They  occur  in  the  posterior  and  upper  part 
of  the  nares  and  in  the  pharynx,  where  they 
spring  from  the  basi-sphenoid,  being  inti- 
mately comiected  with  the  periosteum  of 
that  bone,  which  they  sometimes  perforate. 
Some  of  them  are  composed  simply  of 
fibrous  tissue,  but,  in  the  opinion  of  the 
vnriter,  the  majority,  and  especially  those  o! 
the  naso-pharynx,  contain  so  large  a  pro- 
portion of  cellular  elements  as  to  aUy  them 
with  the  sarcomata.    Then:  structure  is 
best  expressed  by  the  term  fibro-sarcomn 
the  connective  tissue  beuag  ill-formed,  oi 
even  homogeneous,  and  containing  more  oi 
less  abundant  round  and  elongated  cell; 
and  nuclei,  in  various  stages  of  transitioi 
towards  the  formation  of  connective  tissue 
Ossification  may  take  place  m  them  to  i 
considerable  extent.  A  single  pedunculate- 
polypus  composed  enthely  of  spindle  ceU 
has  been  observed  m  the  nose.    See  Naso 
Pharyngeal  Growths.  _  . 

The  tendency  to  hsemorrhage  m  thes 
polypi  may  be  explained,  probably,  by  tli 
presence  of  numerous  blood-vessels  of  mode 
rate  size,  havmg  no  proper  wall  except  m 
furnished  by  a  layer  of  endothehum,  am 
showing  at  intervals  m-egular  dilatations. 

FiBRO-MYOMATOUS  PoLYPL— They  coni 
monly  occur  in  the  uterus,  and,  rarely,  i 
the  bladder  in  cases  of  enlargement  of  tli 
prostate  gland.  Then-  minute  struotui 
need  not  be  described  here. 

Adenomatous  Polypl— Among  tnei 
are  included  polypi  largely  composed 
gland-tissue,  such  as  those  situated  on 
lower  part  of  the  large  mtestme  of  childie^ 
The  gland-tissue  consists  of  straight  or  oo 
voluted  tubules  lined  with  long  coliuiin 
epitheUal  cells,  many  of  which  are  a 
tended  with  mucus  or  are  '  goblet-shape 
Some  of  the  tubules  open  on  the  free 
face  of  the  polypus ;  others  are  dilateo 
various  degrees.    The  stroma  is  scanty 


composed  of  fibrillar  connective  tissue 
closing  romid  ceUs,  which  are  most  ao 
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mt  around  the  tubiiles.  The  writer  has 
I  iamined  polypi  of  the  utenis  containing 

large  proportion  of  gland-tissue,  with  a 
,  ;roma  of  fibrous  tissue  or  of  spindle  cells, 
j    Papillary  Polypi.— Eanvier  describes 

specimen  of  nasal  polypus,  of  which  the 
,  irface  was  covered  with  composite  papillae, 
ivested  with  a  thick  layer  of  squamous 
.;oithelium.  Fredeeio  S.  Eve. 

POMPHOLYX.   See  Pemphigus. 

POPLITEAL    ANEURISM.  —  1. 

it'oMses. — For  the  general  causes  see  Aneur- 
iiM.  The  following  facts  probably  explain 
r  18  great  relative  frequency  of  aneurism  in 
r  jnnection  with  the  popliteal  artery : — cc. 
irteries  are  particularly  prone  to  become 
=  ie  seat  of  atheroma  where  they  lie  in 
ijntact  with  bone,  and  hence  the  popHteal 
artery  is  very  frequently  atheromatous,  and 
bable  to  become  aneiirismal.  b.  The  popli- 
Ljal  trunk  is  the  only  part  of  the  main  artery 
;f  the  lower  limb  that  is  not  well  supported 
y  the  surroimding  tissues.  The  entire 
Lsngth  of  the  femoral  artery  is  supported  by 
1  rascles  or  firm  fascia,  while  in  the  middle 
tf  the  ham  the  vessel  is  surrounded  on  the 
:5ick  and  sides  by  soft  compressible  cellular 
?8STie  and  fat.  c.  During  the  free  and 
lipid  movements  of  the  knee,  the  constant 
tianges  in  the  length  and  calibre  of  the 
(•essels  may  predispose  to  the  formation  of 
jQeurismal  pouchmgs.  d.  Immediately 
13I0W  the  ham  the  artery  breaks  up  into 
:  nailer  vessels,  lying  deeply  tmder  muscles 
y  which  they  are  supported  or  compressed ; 
:iis  may  occasion  such  resistance  to  the 
•  assage  of  blood  into  the  leg  as  to  favour  the 
:  ielding  of  the  popliteal  vessel  just  above. 

The  shai-e  which  embolism  takes  in  the 
reduction  of  anemism  is  not  fiilly  deter- 
:  lined,  but  it  is  obvious  that  an  embolon, 
•Qtering  the  main  artery  of  the  lower  limb, 
^  particularly  liable  to  be  arrested  at  the 
I  ifurcation  of  the  popliteal  artery,  and  this 
loflo  of  origin  may  account  for  some  cases 
neurism  in  this  situation, 
•i.  Pathology. — All  varieties  of  aneurism', 
•pt  the  '  dissecting,'  may  be  met  with  in 
ham ;  but  the  various  forms  of  '  trau- 
'ic  aneurism '  are  very  rare.  Fusiform 
irism  may  be  found  as  a  globular  di- 
tion  of  the  whole  circumference  of  the 
i7>  or  as  a  spindle-shaped  dilatation  of 
'0  length  of  the  vessel.    A  sacculated 
iinsm  may  spring  from  the  anterior 
the  posterior  aspect  of  the  artery,  and 
!'on  this  difference  depend,  in  no  small 
'•ee,  the  subsequent  progress  and  com- 
^ations  of  the  cases.  Aneurisms  springing 


fi'om  the  front  of  the  artery  are  usually  of 
small  size,  and  are  liable  to  cause  caries  of 
the  femur  or  tibia,  with  destruction  of  the 
posterior  ligament  of  the  knee-joint,  and 
they  may  ruptm-e  into  the  joint.  Anem-- 
isms  springing  from  the  back  of  the  artery 
grow  fast,  and  reach  a  large  size,  owing 
to  the  slight  resistance  offered  to  then*  en- 
largement by  the  yielding  tissues  of  the 
ham ;  they  often  interfere  seriously  with 
the  retm-n  of  blood  thi-ough  the  popliteal 
vein — compressing  or  even  destroying  that 
vessel — and  cause  severe  pain  from  pressure 
upon  the  internal  popliteal  nerve ;  they  are 
very  prone  to  become  diffused,  bursting 
either  subcutaneously  or  beneath  the  pop- 
liteal fascia.  When  subcutaneous  rupture 
occurs,  the  blood  rapidly  infiltrates  the 
superficial  cellular  tissue,  and  the  deeper 
planes  as  well;  when  the  rupture  is  sub- 
fascial, the  infiltration  of  the  blood  may  be 
more  gradual,  or  quite  sudden,  spreading 
up  the  back  of  the  thigh  and  down  beneath 
the  calf  of  the  leg ;  if  extensive,  it  quickly 
impedes  the  venous  circulation,  and  leads  to 
moist  gangrene  of  the  foot  and  leg.  Double 
popliteal  aneurism  has  been  frequently  ob- 
served, and  there  are  many  recorded  cases 
in  which  the  cure  of  one  aneurism  has  been 
quickly  followed  by  the  development  of 
another  in  the  opposite  ham.  For  the 
general  pathology  of  popliteal  aneurism, 
see  Aneurism. 

3.  Symptoms  and  Diagnosis. — The  ear- 
liest symptom  of  popliteal  aneurism  is 
usually  pain  in  the  knee,  vidth  a  certain 
amount  of  stiffness  of  the  joint,  which  is 
kept  flexed,  and  hence  the  patient  is  very 
apt  to  regard  his  affection  as  '  rheumatic' 
These  symptoms  may  increase,  the  pain 
becoming  constant  and  severe,  and  the 
movements  of  the  joint  more  limited.  To 
them  may  be  added  pain  down  the  calf  of 
the  leg  and  in  the  sole  of  the  foot,  fr-om 
pressure  upon  the  internal  popliteal  nerve ; 
and  lividity  and  oedema  of  the  leg  and  foot, 
from  pressure  upon  the  internal  popliteal 
vein ;  while  the  patient  may  be  conscious  of 
a  '  sensation  of  beating  '  in  the  ham.  Oc- 
casionally the  patient  can  fix  precisely  the 
time  of  origin  of  the  aneurism,  on  acoomit 
of  the  sudden  occurrence  of  pain  and  stifl"- 
ness  ;  in  other  cases  the  symptoms  come  on 
more  msidiously.  On  examining  the  ham, 
the  surgeon  will  detect  a  tumour  over,  and 
fixed  to,  the  artery,  with  on  expansile  pul- 
sation in  every  part,  and  possibly  also  a 
thrill  accompanying  every  upheaval  of  the 
tumour.  On  compressing  the  femoral  ar- 
tery in  the  groin,  not  only  is  the  pulsation 
arrested,  but  the  swelling  collapses  or  yields 
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imder  compression  to  a  greater  or  lesser  ex- 
tent, and  then,  when  the  finger  is  removed 
from  the  artery,  the  pulsation  immediately 
retiirns  with  full  force  in  the  tumour,  which 
assumes  its  former  size  in  two  or  three 
bounding  beats.  Auscultation  over  the 
tumour  reveals  a  blowing,  systoUc  murmur, 
which  at  times  may  be  replaced  by  a 
musical  or  a  rasping  bruit,  and  there  may 
be,  in  addition,  a  diastoHc  sound.  On  com- 
paring the  pulse  in  the  tibial  arteries  of  the 
two  sides,  that  on  the  side  of  the  tumour 
win  be  found  delayed  behind  the  other, 
smaller  and  weaker.  There  may  be  con- 
siderable cfidema  and  venous  congestion  be- 
low the  ham ;  frequently  there  is  a  certain 
amount  of  fluid  ia  the  knee-joint,  filhng  out 
the  synovial  pouches,  and  causing  '  floating 
of  the  patella.'  There  may  or  may  not  be 
evidence  of  atheroma  in  the  brachial,  tem- 
poral, and  other  superficial  arteries,  and  of 
hypertrophy  of  the  left  ventricle  of  the  heart. 

An  aneurism  being  recognised  by  these 
signs,  the  surgeon  should  proceed  further 
with  his  investigations,  for  the  purpose  of 
determining  its  relation  to  the  popliteal 
artery,  the  condition  of  the  sac  and  its 
contents,  and  the  degree  to  which  the  sur- 
rounding structm-es  ai-e  involved  in  the 
tumour.    If  the  tumour  be  large,  of  rapid 
growth,  and  threatening  to  become  'dif- 
fused,' venous  obstruction  and  pain  along 
the  branches  of  the  internal  popliteal  nerve 
having  been  early  and  marked  symptoms,  the 
aneurism  is  connected  with  the  back  of  the 
artery.   If,  however,  the  tumour  be  of  small 
size  and  slower  growth,  but  attended  with 
constant  and  severe  pain  in  the  knee,  while 
the  signs  of  pressm-e  upon  the  popliteal  vein 
or  nerve  are  slight  or  altogether  absent; 
and  especially  if  the  pulsation  be  markedly 
thrUling,  or  a  distinct  line  of  pulsation,  cor- 
responding to  the  artery,  can  be  felt  oyer 
the  tumour,  it  is  an  anem-ism  springing 
from  the  fr-ont  of  the  artery.    It  is  this 
vai-iety  of  aneurism  that  is  fr-equently  ac- 
companied with  synovitis  of  the  knee-joint. 
If  the  tumour  be  clearly  defined,  firm,  with 
deep  pulsation,  and  but  very  slightly  com- 
pressible when  the  flow  through  the  artery 
is  arrested,  it  shows  that  the  sac  is  fiUed  to 
a  large  extent  with  clot ;  while  if  the  tumour 
be  ill- defined,  soft,  perhaps  fluctuating,  with 
very  superficial  pulsation,  and  the  tumour 
can  be  completely  emptied  by  gentle  pres- 
sure, when  the  arterial  flow  is  arrested,  it 
indicates  that  the  contents  of  the  sac  are 
all  fluid  blood.   All  intermediate  grades  be- 
tween these  two  extremes  are  met  with. 

"When  an  aneurism  is  noticed  to  enlarge 
rapidly,  but  at  the  same  time  its  outline 


becomes  less  well-defined,  the  pulsation  in- 
distinct, and  the  bruit  altered  in  character, 
the  signs  point  to  a  giving  way  of  the  sac, 
and  a  slow  leaking  of  the  blood  into  the 
siuToimding  tissues;  this  may  occur  be- 
neath the  strong  popliteal  fascia,  and,  from 
the  pressm-e  of  the  effused  blood  upon  the 
vein  and  nerves,  there  wiU  be  considerable 
oedema  of  the  leg  and  foot,  and  severe  pain 
and  numbness.  "When  a  patient  with  an 
aneurism  experiences  a  sudden  sharp  pain 
in  the  ham,  as  if  he  had  been  struck,  fol- 
lowed by  a  hot  trickling  sensation  in  the 
leg,  and  general  pallor  and  faintness,  while 
the  surgeon  finds  a  sudden  and  great  in- 
crease of  the  swelling,  with  entire  loss  of  its 
outline,  loss  of  pulsation  and  thrill,  and 
great  diminution  in  the  intensity  of  bruit ; 
and  if  with  this  there  be  ecchymosis  of 
the  skin,  intense  oedema,  coldness,  Uvidity, 
and  numbness  in  the  leg  below,  while  there 
is  no  pulse  in  either  of  the  tibial  arteries,  it 
wUl  readily  be  recognised  that  the  aneurism 
has  bm-st  subcutaneously,  with  free  extra- 
vasation of  the  blood  and  complete  arrest 
of  the  circulation  in  the  hmb  below. 

An  aneurism  growing  fr'om  the  front  of 
the  artery  may  burst  into  the  knee-joint. 
This  event  would  be  recognised  by  the  sud- 
den distension  of  the  cavity  of  the  joint  and 
the  formation  of  a  tense  pulsating  swelling, 
which  may  yield  under  the  hand  when  the 
femoral  artery  is  compressed.  The  intro- 
duction of  a  fine  trocar  or  a  grooved  needle 
would,  in  a  case  of  doubt,  show  the  nature 
of  the  fluid.  The  comparative  ftdness  of 
the  pulse  in  the  tibial  arteries  shows  the 
extent  to  which  the  aneurism  interferes 
with  the  arterial  circulation  ;  the  amount  of 
venous  distension  and  oedema  in  the  leg  and 
foot  is  a  measure  of  the  obstruction  to  the 
venous  return.  Even  aneurisms  of  small 
size  may  seriously  compress  the  popliteal 
vein,  and  ultimately  lead  to  its  obhtera- 
tion.  This  is  a  very  important  point  to 
determine,  as,  where  there  is  great  obstruc- 
tion to  the  venous  return,  any  treatment 
of  the  anem-ism,  if  attended  with  occlusion 
of  the  artery— and  fr-om  this  possibihty  rxo 
form  of  treatment  is  exempt— is  very  haWe 
to  be  foUowed  by  gangrene.  The  extent  to 
which  the  popliteal  nerve  is  compressed  oy, 
or  involved  in  the  sac  of,  the  aneiurism,  can 
be  detei-mined  by  the  severity  of  the  pan 
referred  to  the  leg  and  foot,  by  numbnes- 
and  paralysis.  Destruction  of  the  liga?*®"' 
of  "Winslow  and  caries  of  the  bones  ot  ui^ 
knee  are  recognised  by  the  ordinary  si^-^ 
of  these  affections,  particidarly  by  the  sever 
local  pain  and  the  limitation  of  movemeii 
of  the  joint. 
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Should  the  parts  atout  an  aneurism 
become  swollen,  cedematous,  hot,  painful, 
tender,  and  reddened — the  swelling  obsciu-- 
ing  the  outline  of  the  aneimsm,  and  less- 
ening the  distiactness  of  the  pulsation — 
while  the  limb  below  retains  its  former  ap- 
jiearance,  and  the  tibial  pulse  is  not  lost, 
f'lie  surgeon  must  diagnose  inflammation 
around  the  sac  of  the  aneurism.  General 
fever  wiU  aid  this  diagnosis.  Should  abscess 
form,  fluctuation  will  be  detected,  and  if 
an  incision  be  made,  masses  of  blood-clot 
or  fibrin  will  be  discharged  with  the  pus, 
and  sudden  profuse  haemorrhage  from  the 
aneui^ism  wiU  probably  occur  in  a  few  hours 
or  days.  One  other  change  in  an  aneurism 
lequii'es  to  be  carefully  recognised,  and  that 
is  its  cure.  If  spontaneously,  or  as  the  re- 
sult of  treatment,  an  aneurism  becomes 
firmer,  and  loses  its  expansile  pulsation,  its 
thrill,  and  its  peculiar  biTiit,  it  may  be  held 
to  be  soHd,  and  if  this  condition  persist  it  is 
cured.  If  the  artery  be  not  at  the  same 
time  obhterated,  there  will  still  be  a  heaving 
pulsation  in  the  swelling,  and  on  gently 
compressing  the  swelling  against  the  artery, 
a  thud-Hke  murmur  may  be  heard  in  it.  A 
cured  aneurism  gradually  shrinks,  and  if 
this  lessening  in  size  be  not  observed,  it 
affords  ground  for  serious  suspicion  that 
there  is  stiU.  some  blood  entering  the  sac 
fi'om  the  artery. 

4.  Treatment — Except  in  the  conditions 
named  below,  when  very  prompt  action  on 
the  part  of  the  siurgeon  is  demanded,  he 
v.iU  do  well  to  place  his  patient  in  bed  on 
a  dry  and  somewhat  restricted  diet,  and 
keep  him  under  observation  for  somei  few 
'lays  before  deciding  upon  the  course  of 
treatment  to  be  adopted.    In  addition,  a 
thorough  examination  of  the  heart,  great 
vessels,  lungs,  and  other  viscera  should  be 
made.   "Where  the  aneurism  is  of  small  or 
moderate  size,  and  its  sac  contains  a  fair 
amount  of  laminated  fibrin,  and  the  patient 
18  placid  and  submits  patiently  to  the  neces- 
•^'iry  restraint,  some  form  of  compression 
ould  be  employed.    If  the  pulsation  in 
iio  aneurism  be  readily  stopped  by  flexing 
the  knee,  flexion  should  be  tried.    iFor  this, 
the  hmb  should  be  evenly  bandaged  with 
'lomett  from  the  toes  to  the  ham,  and  a 
lithotomy  anklet  placed  on  the  foot.  With 
the  patient  lying  on  the  affected  side,' the 
'ee  should  be  bent  to  a  degree  just  suf- 
I'cient  to  arrest  all  pulsation  in  the  sac,  and 
'f'  should  be  fixed  in  thatpositionby  a  band- 
'0  Irom  the  anklet  to  a  band  round  the 
'■i8t,  and  supported  by  heavy  sand-bags  laid 
-ng  the  thigh  and  leg.    If  the  patient  com- 
:  'am  ot  the  restramt  of  this  position.a  subcu- 


taneous injection  of  morphia,  gr.  \,  should 
be  given.  Every  few  hours  the  surgeon 
should  examine  the  aneurism,  to  feel 
whether  the  sac  is  soHd.  This  should  be 
done  without  altering  the  position  of  the 
limb.  If  the  patient  bear  the  treatment 
well,  the  position  may  be  maintained  for 
four  days  after  the  sac  is  felt  to  be  solid,  and 
then  the  limb  gradually  extended,  a  careful 
watch  being  kept  upon  the  aneurism  for 
any  return  of  pulsation.  If  the  restraint 
be  unbearable,  the  knee  may  be  partially 
straightened  out  as  soon  as  the  aneurism  is 
felt  to  be  solid,  and  compression  applied  to 
the  femoral  artery  by  a  Carte's  compressor, 
a  bag  of  shot  fastened  on  the  groin,  or  by 
digital  compression.  If  the  lamb  be  ex- 
tended and  no  compression  applied  to  the 
artery,  the  clot  formed  is  very  liable  to 
disintegrate  and  the  pulsation  to  return  as 
before.  Should  no  change  occur  in  the 
aneurism  after  a  fair  trial  of  flexion  for 
forty-eight  hours,  it  may  be  abandoned. 
This  treatment  is  not  suited  to  aneurisms 
of  large  size,  or  to  those  with  thin  sacs  and 
rapidly  enlarging. 

For  aneurisms  of  small  or  moderate 
size,  in  patients  who  are  free  from  internal 
aneurism,  fatty  degeneration  of  the  heart, 
and  very  advanced  arterial  disease,  Es- 
march's  bandage  may  be  tried  with  good 
hope  of  success.  The  patient  should  be 
prepared  by  rest  in  bed,  and  a  dry  albmnin- 
ous  diet  for  a  week  or  ten  days.  The  band- 
age should  be  applied  from  the  root  of  the 
toes  up  to  just  below  the  aneurism,  while 
the  patient  is  recumbent ;  or  it  may  be  wound 
firrnly  round  the  upper  part  of  the  leg  only, 
and  then,  while  the  patient  stands  up,  it 
should  be  continued  obliquely  across  the 
front  of  the  knee,  and  around  the  lower 
half  of  the  thigh  above  the  anemrism.  The 
bandage  should  be  kept  in  place  for  an 
hour  and  a  half,  pain  being  subdued  by 
hypodermic  injections  of  morphia  or  the 
administration  of  chloroform.  When  the 
bandage  is  removed,  compression  of  the 
femoral  artery  at  the  groin  must  be 
Icept  up — if  the  aneurism  be  not  solidified, 
for  twelve  hours ;  if  it  be  solidified,  for  forty- 
eight  hours,  being  gradually  lessened  after 
the  first  eighteen  hours. 

If  these  methods  have  failed,  or  the 
case  be  not  deemed  suitable  for  them, 
simple  compression  of  the  femoral  artery 
should  be  employed.  This  is  best  done 
by  digital  compression  at  the  gi'oin,  by 
relays  of  assistants,  who  should  work  in 
pairs,  one  having  his  hand  on  the  anem-ism 
to  notice  any  pulsation  in  it,  and  the  other 
compressing  the  artery  with  his  thimib 
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with  force  just  sufficient  to  obliterate  pulsa- 
tion in  the  tumour;  a  conical  weight  or 
bag  of  shot  pressing  on  the  thumb  will 
greatly  facilitate  this  procedure.  Where 
assistants  cannot  be  procured,  Carte's  com- 
pressors should  be  used,  one  bemg  placed 
at  the  groin,  and  one  about  the  middle  of 
the  thigh,  and  used  alternately  for  half  an 
hour,  the  second  being  screwed  down  on 
the  artery  before  the  pressure  of  the  fii-st 
is  relaxed.    The  skin  of  the  thigh  should 
be  washed  with  spirit  lotion  two  or  three 
tunes  a  day,  and  then  carefully  dried  and 
powdered,  and  the  pressm-e  employed  should 
not  be  more  than  sufficient  to  abohsh  all 
pulsation  in  the  sac  below.    So  soon  as  the 
anem-ism  is  found  to  be  sohd,  the  pressure 
may  be  relaxed.    Continuous  compression 
cannot  be  prolonged  for  more  than  forty- 
eight  hom-s,  but  some  surgeons  prefer  to 
apply  it  for  eight  or  ten  hom-s  a  day,  merely 
having  a  bag  of  shot  bandaged  on  to  the 
groin  in  the  interval;  unless  distinct  benefit 
be  obtained  in  a  week,  this  treatment  should 
be  discontinued.    Should  the  anemism  con- 
tinue to  enlarge  in  spite  of  compression  of 
the  femoral  arteiy,  or  the  patient  become 
very  restless  and  hritable,  the  treatment 
must  be  discontinued. 

When  these  measures  fail  or  cannot  be 
carried  out,  the  femoral  artery  should  be 
ligatured  at  the  apex  of  Scarpa's  triangle. 
Where  the  patient  is  of  an  u-ritable  disposi- 
tion, andresents  confinement  and  restriction, 
or  where  there  is  reason  to  suppose  that  the 
sac  has  ruptured,  but  without  fi-ee  extrava- 
sation of  blood,  this  should  be  resorted  to 
at  once ;  and  now  that  the  operation  is  so 
much  less  dangerous  than  formerly,  a  patient 
should  not  be  harassed  and  worn  out  with 
long  and  repeated  apphcations  of  compres- 
sion before  resortmg  to  it.  If  the  Ugature  be 
followed  by  dry  gangi-ene,  the  dead  part 
should  be  wrapped  in  iodoform  cotton-wool, 
and  allowed  to  separate  spontaneously,  the 
surgeon  merely  dividing  the  bone,  or  trim- 
ming up  the  stump  left.  If,  however,  moist 
gangrene  occur,  the  surgeon  must  not  wait, 
but  at  once  proceed  to  amputate  the  Hmb 
just  above  the  condyles  of  the  femm:. 

When  the  Ugature  fails  to  cure  the 
anem-ism,  and  a  pulsating  tumour  is  still 
left  in  the  ham,  the  surgeon  must  first  of  aU 
determine  whether  the  artery  be  obliterated 
at  the  seat  of  Ugature,  and  if  he  find  it  still 
pervious  there,  fi-om  premature  softening  of 
the  ligature,  he  should  reapply  the  Ugature 
close  to  the  same  spot.  If,  however,  the 
artery  be  obUterated,  digital  compression  of 
the  femoral  artery  at  the  groin  shoiild  be 
employed,  aided  by  direct  compression  of 


the  tumour  itself,  or  Esmai'ch's  bandage 
may  be  tried.    Shoiild  these  measures  en- 
tu-ely  fail,  and  the  patient  be  young  or 
middle-aged,  and  with  a  healthy  heart  and 
arteries,  the  external  Uiac  artery  should  be 
tied ;  if  the  patient  be  old,  or  with  a  weak 
or   diseased  heart,   or  advanced  arterial 
disease,  it  would  be  better  to  amputate 
through  the  lower  thnd  of  the  thigh.  Where 
an  anem-ism  has  ruptm-ed  externally,  or 
subcutaneously  -with  firee  exti-avasation  of 
blood,  amputation  should  be  at  once  per- 
formed close  above  the  tumour.  Where 
the  anem-ism  has  caused  extensive  caries  of 
the  knee-joint,  amputation  is  also  indicated. 
Should  there  be  evidence  of  commencing 
inflammation  around  the  aneurism,  Ugature 
of  the  artery  should  be  performed  at  once, 
and  the  usual  means  taken  to  aUay  the 
inflammation;  if  abscess  form,_  an  early 
incision  should  be  made  into  it,  and  if 
hsemorrhage  occur  from  the  anem-ism,  or 
the  aneurism  bm-st  into  an  abscess,  the 
Umb  should  be  amputated  just  above  the 
knee.    If  the  anem-ism  ruptm-e  into  the 
knee-joint,  the  femoral  artery  should  be 
tied  ;  should  this  fail  to  cm-e  the  aneurism, 
or  the  joint  remain  useless,  amputation 
through  the  thigh  is  indicated. 

A.  peakce  Gould- 


popliteal  ARTERY,  The,  extends 
fi-om  the  opening  in  the  adductor  magnus, 
down  the  back  of  the  knee  to  the  lower 
border  of  the  popUteus  muscle.  It  reaches 
from  five  inches  above,  to  two  inches  below 
the  knee,  bifm-cating  at  the  level  of  the 
tubercle  of  the  tibia. 

Coverings  — 1.  Skm  thm,  but  pretty 
firmly  fixed.  2.  Superficial  fascia  with  but 
Uttle  fat ;  m  this  fascia  are  the  small  sciatic 
nerve  and  the  external  saphenous  vem.  o. 
The  deep  fascia,  caUed  pophteal,  is  dense 
and  firm ;  the  external  saphenous  vem  per- 
forates it.  Beneath  the  fascia  are  tlie 
pophteal  space  and  its  contents.  This  is  a 
diamond-shaped  space,  bounded  above  by 
the  divergmg  hamstrmgs,  below  by  tne 
converging  heads  of  the  gastrocnemius. 
Most  superficially  is  the  mternal  pophteal 
nerve;  the  vein  Ues  on  the  artery;  tlie 
artery  Ues  the  deepest.  The  pophteal  vein 
Ues  sUghtly  to  the  outer  side  of  the  artery . , 
whUst  the  internal  pophteal  nerve— whicn  | 
is  first  one  inch  external,  and  then  on  tne 
artery— finaUy  tends  to  the  inner  side,  ine 
artery  rests  on  the  femm-,  the  postenoi 
Ugament  of  the  knee-jomt,  and  the  pophteus  i 
fascia  covering  the  pophteus  P^scle. 

Ligation  of  the  Artery  ^n  tlie  Midm^ 
r/wrd.— Lay  the  patient  on  the  face  or  i"! 
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the  three-quarter  prone  position.  Make 
a  perpendicular  incision  in  the  line  of  the 
vessel,  ha\^g  its  central  porat  opposite  the 
kuee.  The  incision  should  be  tln-ee  inches 
liMg  at  least.  Cut  through  the  skin  and 
superficial  fascia,  avoiding  the  external 
saphenous  vein ;  divide  the  popUteal  fascia  ; 
elear  away  the  fat  with  the  director  ;  pull 
outwards  the  internal  popHteal  nerve ;  open 
the  vessel-sheath  on  its  inner  side,  separate 
the  vein,  and  pass  the  needle  from  without 
inwards. 

Ligation  of  the  Artery  in  the  Upper 
Third  is  best  done  from  the  inner  side  of 
the  thigh.  Lay  the  patient  on  the  back ; 
place  the  limb  as  for  Hgattire  of  the  femoral ; 
the  surgeon  is  to  assmne  also  the  same 
position  relative  to  the  limb.  Make  an  in- 
cision three  inches  long  just  behind  a  line 
di'awn  upwards  from  the  adductor  tubercle ; 
the  lower  end  of  the  incision  being  on  a 
level  with  the  tubercle.  Cut  through  skin 
and  superficial  fascia;  avoid  the  internal 
saphenous  vein  and  nerve,  pulling  them 
backwards ;  recognise  the  sartorius,  and 
cut  through  the  fascia  along  its  anterior 
edge,  to  find  the  roxmd  tendon  of  the  ad- 
ductor magnus;  clear  the  part,  tying  or 
twisting  some  branches  of  the  anastomotica 
magna ;  pull  back  the  sartorius,  the  gracilis, 
the  semi-tendinosus  and  semi-membranosus, 
and,  passing  the  director  behind  the  ad- 
ductor tendon,  search  amongst  the  fat,  when 
the  artery  will  be  easily  foimd.  Pass  the 
needle  from  before  backwards,  and  apply 
the  ligature  as  far  as  possible  from  any  of 
its  larger  branches. 

The  popHteal  artery  can  only  require 
to  be  tied  for  woimds  or  rupture,  involving 
possibly  the  knee-joint,  and,  under  these 
cu'cumstances,  the  operation  must  be  more 
or  less  of  a  tentative  natiu-e,  and  be  per- 
formed under  the  disadvantages  of  the 
popliteal  space  being  fiUed  with  blood-clot, 
and  the  pulsation  of  the  artery  arrested. 

James  Cantlie. 

POPLITEAL  ARTERY,  Wounds  of 
.  Causes. — Stabs  and  other  wounds 

inflicted  fi:om  without;  ulceration  of  the 
•ii'tery  by  the  pressure  of  a  sequestrum  of 
the  lemur,  or  by  laceration  during  its  ex- 
traction. The  artery  may  be  ruptured  §ub- 
cutaneously  by  severe  blows,  strains,  or 
wrenches. 

2.  Signs  and  Diagnosis.— liih.evehQ&n 
external  wound  or  sinus  there  is  profuse 
arterial  haemorrhage,  the  limb  below  be- 
Ranched  and  cold,  and  the  pulse  in 
ine  tibial  arteries  is  greatly  weakened  or 
lost.   Loss  of  tibial  pulse  indicates  a  very 


free  or  complete  division  of  the  artery ;  if 
the  tibial  pulse  be  not  affected,  it  shows 
that  the  hEemorrhage  is  from  some  branch 
and  not  from  the  main  trunk.  The  signs 
of  a  subcutaneous  ruptm-e  resemble  those 
of  a  ruptured  aneurism  ;  there  is  a  rapidly 
formed  tense  swelling  in  the  ham,  extend- 
ing up  the  thigh  and  dovra  the  leg ;  cold- 
ness, pallor,  and  loss  of  pulsation  in  the 
arteries  of  the  leg,  which  quickly  becomes 
gangrenous.  There  may  be  a  bruit  in 
the  sweUing;  signs  of  inflammation  are 
wanting. 

Treatment. — If  all  haemorrhage  has 
ceased  when  the  sm-geon  sees  the  case,  he 
should  content  himself  with  dressing  the 
wound  antiseptically,  and  vnth  keeping  the 
leg  and  foot  slightly  raised  and  at  perfect 
rest,  either  fixed  on  a  splint  or  resting  be- 
tween firm  pillows.  "Wliere  haemorrhage  is 
continuing,  a  tourniquet  should  be  applied 
at  once,  and  both  ends  of  the  artery  sought 
and  tied.  For  this  it  may  be  necessary  to 
enlarge  the  wotmd,  the  incision  being  made 
parallel  with  the  vessel,  and  great  care 
taken  not  to  injure  the  external  saphenous 
vein  and  the  popliteal  vein  and  nerve  ;  the 
artery  lies  very  deeply,  and  the  operation 
may  prove  exceptionally  difiicult.  If  the 
popliteal  nerve  is  found  severed,  its  ends 
should  be  .  united  with  fine  catgut.  If  the 
vein  be  also  wounded,  it  is  a  grave  ques- 
tion whether  amputation  should  not  be  at 
once  performed ;  and  if  the  wound  be  ex- 
tensive, with  contusion  and  laceration  of 
the  soft  parts,  or  injury  to  the  bone  or 
joint,  or  the  patient  be  old  with  a  weak 
heart  and  diseased  vessels,  this  would 
certainly  be  the  better  course.  Should  the 
patient  be  young  and  otherwise  healthy, 
and  the  wound  a  clean  incision  and  limited 
in  extent,  the  vein  should  be  ligatured  as 
well  as  the  artery ;  but  if  moist  gangrene 
ensue,  secondary  amputation  at  the  level 
of  the  wound  will  be  necessary.  In  cases 
of  necrosis  of  the  femur,  an  attempt  to  tie 
the  artery  should  be  made,  but  if  this  be 
found  impossible,  amputation  of  the  thigh 
should  be  at  once  performed.  Shoidd 
secondary  haemorrhage  occur,  an  attempt 
to  re-ligature  the  vessel  should  be  made  ; 
failing  this,  amputation  is  indicated.  In 
cases  of  rupture  of  the  artery,  an  incision 
should  be  made  along  the  outer  edge  of 
the  somi-membranosus  muscle,  and  search 
made  for  the  ends  of  the  vessel,  which 
should  be  tied.  The  effused  blood  should, 
as  far  as  possible,  be  allowed  to  escape,  and 
the  condition  of  the  limb  below  be  carefully 
watched.  If  signs  of  '  moist '  gangrene 
appear  in  the  foot  and  leg,  ampiitation 
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through  the  lower  third  of  the  femur  should 
be  at  once  performed  ;  where  the  gangrene 
is  'dry,'  the  separation  of  the  sphacelus 
may  be  left  to  nature. 

A.  Peakce  Gould. 

POPLITEAL  SPACE,  Diagnosis  of 
Affections  of  the.— The  affections  of  the 
ham,  requiring  to  be  carefully  distinguished 
from  one  another,  may  be  grouped  imder 
the  headings  of  svnus  and  swellvngs. 

A  sinus  in  the  ham  may  be  the  sequel 
to  a  simple  or  a  lymphatic  abscess,  or  may 
be  connected  with  necrosis  of  the  lower  end 
of  the  femur,  or  with  disease  of  the  knee- 
j  oint.  To  determine  the  question,  the  general 
outline  of  the  joint  and  bones,  the  degree 
of  mobility  of  the  joint,  and  the  history  of 
the  case  must  be  made  out,  and  the  sinus 
should  be  carefully  probed.  Where  there 
is  no  enlargement  of  the  bones  or  joint,  and 
the  movement  of  the  joint  is  paiiiless  and 
free  from  grating,  and  the  probe  fails  to 
detect  any  bare  bone,  it  may  be  regarded 
as  a  simple  sinus.  With  a  sinus  present,  the 
joint  may  be  held  flexed  and  complete 
extension  be  impossible,  owing  to  contrac- 
tion of  the  ham-strings  and  the  matting 
together  of  the  parts  around  the  sinus. 
Unless  the  sinus  be  very  carefully  probed, 
a  small  surface  of  bare  bone  may  be  over- 
looked. If,  however,  the  probe  strike  bare 
bone,  the  diagnosis  of  necrosis  wiU  be 
arrived  at.  Necrosis  of  the  flat  popliteal 
surface  of  the  femur  is  very  common,  and 
when  it  occtu-s,  no  involuqrum  of  new  bone 
is  formed  around  the  sequestrum.  Where, 
with  a  sinus,  there  are  the  usual  signs  of 
disease  of  the  knee— swelling,  rigidity, 
pain,  grating  in  the  joint — the  dependence 
of  the  sinus  upon  the  a/rthriUs  wiU  be 
evident. 

SwelUngs. — It  is  most  miportant  to 
determine  whether  any  given  swelling  is 
connected  with  the  popliteal  artery  or  not, 
and  no  pains  must  be  spared  in  this  in- 
vestigation. The  chief  sign  of  such  connec- 
tion is  pulsation  in  the  tumour.  Pulsation 
may  be  due  to  one  of  three  causes — (1) 
Contact  of  a  tumour  with  the  main  artery ; 

(2)  extreme  vascularity  of  a  sohd  tumoiu: ; 

(3)  communication  with  the  artery— aneur- 
ism. (1)  When  the  pulsation  is  communi- 
cated, it  is  heaving  in  character,  and  the 
tumour  is  not  expanded  with  a  wave ;  com- 
pression of  the  main  vessel  does  not  cause 
the  tumour  to  shrink,  and,  except  in  the  case 
of  reducible  bursal  cysts,  the  tumour  does 
not  yield  under  compression.  In  the  latter 
case,  the  tumour  is  reducible  when  the 
artery  above  is  not  compressed.    In  many 


of  these  cases  the  pulsation  is  limited  to  or 
most  intense  in  one  part  of  the  swelling, 
and  can  be  increased  by  gentle  pressure ; 
it  is  often  possible  to  draw  the  tumour 
away  from  the  artery,  and  cause  the  pulsa- 
tion to  disappear.  Such  tumours  have  no 
thrill,  and,  if  a  bruit  be  heard,  it  is  a  dull 
thud  rather  than  a  prolonged  blowing 
sound ;  the  pulse  in  the  artery  beyond  is 
not  modified. 

(2)  When  pulsation  is  due  to  the  vascu- 
larity of  a  tumour,  it  is  somewhat  expansile 
in  character ;  but,  on  controlling  the  artery 
above,  the  tumour  is  quite  unaltered  in 
size  and  consistence,  and  is  incompressible ; 
on  removing  the  pressure  above,  the  pulsa- 
tion at  once  retm-ns  as  before.  Often  other 
special  signs  characterise  these  tumours — 
thus  the  pulsation  may  occur  at  a  distance 
from  the  main  artery,  or  there  may  be  '  egg- 
shell crackling '  at  some  part  of  the  tumour. 

(3)  When  the  pulsation  is  due  to  aneur- 
ism, it  is  always  expansile  in  character,  and 
is  felt  as  a  wave  distending  the  ttmiour,  and 
generally  it  is  uniform  in  intensity  through- 
out the  tumour.  On  compressing  the 
femoral  artery,  the  tumour  contracts  some- 
what, and  by  gentle  compression  it  can  be 
made  to  yield  stiU  more  ;  then,  when  the 
pressure  above  is  removed,  the  tumour^  is 
filled  out  again  in  two  or  three  bounding 
beats.  Such  tumours  generally  are  the 
seat  of  a  prolonged  blowing  bruit,  and  often 
of  a  thrill.  The  pulse  iu  the  arteries  below 
is  delayed  in  time,  and  lessened  ia  force 
and  size  as  compared  with  that  in  the 
opposite  leg.  From  pressure  on  the  veiu  or 
nerve  there  are  often  cyanosis  and  oedema 
of  the  leg,  and  neuralgic  pains  in  the  foot 
and  ankle.    See  Popliteai,  Aneurism. 

A.  Sudden  Swellings. — Where  in  a  pre- 
viously healthy  man  a  deep  tense  swelling 
suddenly  develops  as  a  result  of  a  blow, 
strain,  or  other  injury,  and  the  leg  below 
is  found  pulseless,  cold,  swollen,  and  Uvid, 
with  numbness  gradually  becomiug  com- 
plete, the  diagnosis  of  ruptu/re  of  the 
popliteal  artery  may  be  made.  Should 
there  have  been  some  amount  of  swelling 
ia  the  ham  before,  or  the  patient  have  beMi 
conscious  of  a  beating  in  the  part,  or  sub- 
ject to  neuralgic  pains  in  the  leg  and  foot; 
and  especially  if  the  patient  be  at  or  past 
middle  hfe,  and  have  atheromatous  artenes 
and  hypertrophy  of  the  heart,  it  may  be 
regarded  as  a  ruptured  aneurism. 

B.  Acute  Swellings.— ^honldi  the  swell- 
ing be  deep  in  the  ham,  painful,  tender, 
the  touch  firm,  and  without  superficial 
oedema,  and  with  only  communicated  pul- 
sation, if  any  at  all,  it  is  a  huho  or  en- 
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larged  popliteal  gland.  The  detection  on 
the  heel  or  ankle  of  some  source  of  in- 
fection would  support  this  diagnosis.  If 
the  swelling  be  less  well-defined,  boggy  or 
ductuatiag,  painful,  tender,  and  the  super- 
ficial tissues  be  oedematous  and  reddened, 
an  abscess  may  be  diagnosed.  In  this 
condition  the  joint  will  be  semi-flexed, 
and  any  attempt  to  straighten  it  out  will  be 
painful,  and  resisted  by  the  patient.  There 
will  be  pyrexia,  and  perhaps  a  rigor  or 
rigors,  to  confirm  the  diagnosis.  An  abscess 
maybe  combined  with  aneurism,  or  may 
open  into  the  artery.  The  surgeon  should 
therefore  carefully  examine  for  pulsation, 
thriU,  bruit,  and  especially  for  compressi- 
bihty  of  the  timiour  when  the  artery  above 
is  controlled,  and  for  alterations  in  the 
tibial  pulse.  Only  when  he  has  ascertained 
the  absence  of  all  these  phenomena,  must 
he  diagnose  abscess  pure  and  simple. 

C.  Chronic  SwelUngs. — A  soft,  roimded, 
compressible  swelling,  immediately  beneath 
the  sMn,  which  is  continuous  with  the 
saphena  vein  in  the  leg,  is  a  varix. 

If  the  tumour  be  subcutaneous  and 
loosely  adherent  to  the  skin,  movable  over 
the  deep  fascia,  with  a  lobulated  surface, 
and  a  defined,  rounded  smooth  edge,  it  is  a 
lipoma.  A  soft,  iU-defined,  lobulated  swell- 
ing at  the  back  of  the  knee,  adherent  to 
the  skin,  and  immovable  in  the  sub- 
cutaneous fascia,  is  of  no  pathological  im- 
portance. 

A  tense,  more  or  less  globular  fluctuat- 
ing tumour,  painless  and  not  tender,  with- 
out any  signs  of  connection  with  the  blood- 
vessels, unless  it  be  transmitted  pulsation, 
is  a  bursa.  This  form  of  tumour  is  often 
reducible  into  the  joint,  and  is  most  tense 
and  prominent  when  the  joint  is  extended. 
A  firm,  solid  tumour  deep  in  the  ham, 
movable  over  the  artery,  with  doubtful 
transmitted  pulsation,  is  an  enlarged 
I'jmphaUc  gland. 

A  very  hard  tumour,  growing  slowly 
from  the  bone  in  a  young  person,  is  an 
rostoHa.    These  tumours  may  be  mul- 
iple ;  they  may  cause  severe  pain  by  pres- 
ure  on  a  nerve.    Occasionally  an  exostosis 
'3  broken  off  by  violence. 

A  firm,  steadily  increasing  tumour,  fixed 
to  the  bone,  or  expanding  the  bone  over  it, 
perhaps  varying  in  consistence  in  different 
^  ««^coma.  Such  a  tumour  may 
^^bit  pulsation  fi:om  its  great  vascu- 
larity ;  it  may  attain  a  great  size,  and  in- 
volve more  of  the  femur  or  tibia  than  its 
pophteal  surface. 

A  tumour  over,  and  irremovable  fi:om, 
toe  artery,  with  expansile  pulsation,  blow- 


ing bruit,  and  thrill,  yielding  to  pressm-e 
when  the  artery  above  is  compressed,  and 
subsequently  filling  out  with  two  or  three 
bounding  beats,  is  a  Popliteal  Aneubism. 

A.  Peaece  Gould. 

PORRO'S  OPERATION.— This  is  the 
Gaesarean  section  together  with  supra-vag- 
inal amputation  of  the  uterus  and  removal 
of  the  ovaries  and  tubes.  It  is  indicated 
in  the  same  cases  in  which  the  G^saeean 
Section,  Laparo-Elytrotomy,  or  Symphys- 
iotomy (Sigault's  operation)  may  be  per- 
formed; and,  besides  avoiding  certain 
special  dangers  pertaining  to  each  of  these 
procedures,  has  the  further  recommendation 
that  the  patient  cannot  again  become  preg- 
nant and  be  exposed  to  the  same  risks  a 
second  time.  Another  great  advantage, 
which  it  possesses  over  any  of  these  alter- 
native operations,  is  that  it  can  be  performed 
at  a  fixed  time  selected  by  the  sm-geon, 
without  waiting  for  the  actual  commence- 
ment  of  labour. 

The  possibility  of  performing  this  opera- 
tion, and  thus  lessening  the  danger  of  the 
Gffisarean  section  had  at  various  times 
suggested  itself  to  Gavallini,  Michaelis, 
and  our  countryman  Blundell,  who  was 
so  far  in  advance  of  his  time  in  many  of 
his  thoughts  and  writings  on  abdominal 
surgery.  Storer,  of  Boston,  U.S.,  in  1869, 
was  the  first  operator  who  actually  per- 
formed the  operation  on  a  living  woman, 
having  been  forced  to  remove  the  uterus  to 
check  the  haemorrhage  during  Gsesarean  sec- 
tion ;  the  presence  of  a  large  uterine  fibro- 
cyst  being  the  cause  of  the  haemorrhage. 
The  patient  survived  sixty-eight  hours. 

To  Porro,  of  Pavia,  the  credit  belongs 
of  having  first  performed  Gaesarean  section, 
with  the  intention  of  also  amputating  the 
uterus  and  its  appendages.  His  operation 
was  performed  on  May  21,  1876,  and  both 
mother  and  child  survived. 

In  the  British  Meddcal  Jowrnal, 
January  26,  1884,  Dr.  Godson  records 
a  successful  case  in  which  the  writer 
assisted  him  ;  and  he  gives  very  complete 
tables  of  all  the  cases  which  he  could 
collect.  A  study  of  these  tables  shows 
that,  though  the  maternal  mortality  of  the 
operation  has  been  very  heavy,  it  compares 
favourably  with  that  of  the  ordinary  Gaesarean 
section. 

Operation. — The  bowel  having  been 
cleared  by  enema,  and  the  bladder  emptied 
by  the  catheter,  the  patient  is  laid  on  her 
back,  with  the  arrangements  which  will  be 
found  described  in  detail  in  the  article  on 
Ovariotomy.   An  incision  five  inches  long 
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is  made  through  the  linea  alba,  bleeding 
points  are  secured  by  pressure-forceps,  and 
the  peritoneum  is  carefully  opened  to  the 
same  extent  as  the  skin-incision.  The 
possible  escape  of  any  of  the  contents  of 
the  uterus  into  the  peritoneum  is  guarded 
against  by  placing  carbolised  sponges  in  the 
peritoneum,  between  its  parietal  surface  and 
the  uterus,  aU  round  the  space  selected  for 
incision.  A  small  incision  is  then  made  in 
the  uterine  wall,  and  rapidly  enlarged  by 
tearing  with  the  two  index  fingers  (a  modi- 
fication suggested  by  the  writer  during 
Dr.  Godson's  operation) ;  the  child  is  then 
seized  and  extracted,  and  handed  to  an 
assistant,  who  ties  and  cuts  the  umbUical 
cord.  As  the  operator  removes  the  child,  the 
chief  assistant  grasps  the  uterus  and  closes 
the  uterine  incision,  covering  it  by  a  sponge ; 
he  at  the  same  time  slips  one  hand  past  the 
utertis  into  the  pelvis,  and  gi-asps  it  firmly 
just  above  the  vagina,  including  in  his  hand 
the  broad  ligaments  on  each  side ;  all  risk 
of  any  serious  hsemorrhage  is  thus  pre- 
vented. The  upper  margin  of  the  bladder, 
at  its  reflection  from  the  uterus,  should  now 
be  defined  by  a  catheter  or  a  steel  sound,  in- 
troduced before  commencing  the  operation, 
and  the  wu-e  of  Kceberl^'s  serre-nceud  passed 
rovmd  so  as  to  include  the  uterus  just  above 
the  internal  os,  and  both  broad  ligaments, 
with  the  contained  appendages.  The  wire 
is  first  pulled  as  tight  as  possible  with  the 
special  forceps,  and  its  free  end  is  passed 
twice  round  the  catch  on  the  serre-nceud 
central  screw,  and  then  twice  round  the 
whole  stem  of  the  instrument,  which  is 
then  screwed  up ;  a  strong  capped  pin,  like 
that  described  for  hysterectomy,  is  passed 
through  the  right  broad  ligament,  the  uterus 
just  above  the  wire,  and  the  left  broad  Uga- 
ment,  and  the  cap  is  screwed  on.  The 
uterus,  with  the  placenta  left  in  situ,  is 
then  cut  away.  See  Uterus,  Extu-pation 
of  the. 

The  sponges  are  then  removed  from 
the  peritoneum,  the  anterior  and  posterior 
cul-de-sacs  are  sponged  out,  a  flat  sponge  is 
placed  over  the  intestines,  and  the  pressure- 
forceps  are  removed  fr-om  the  edges  of  the 
incision.  The  sponges  and  forceps  are  care- 
fully counted  by  the  nurse  or  assistant.  The 
serre-nceud  is  tightened  if  necessary,  and 
the  sttunp  is  fixed  in  the  lower  angle  of  the 
wound  by  a  strong  suture  passed  through 
the  whole  thickness  of  the  abdominal  wall 
and  the  edges  of  the  peritoneum,  so  as  to 
close  the  latter  firmly  round  the  stump 
without  constriction.  The  remaining  sutures 
are  introduced,  and  the  flat  sponge  removed. 
After  the  sutures  are  tied,  and  the  upper 


part  of  the  wound  dressed  and  strapped, 
dry  carbolic  gauze  is  carefully  packed  round 
the  sttunp,  and  under  the  stem  of  the  serre- 
noeud  and  the  supporting  pin.  The  wire  is 
then  again  tightened  if  necessary,  and  the 
stump  trimmed ;  a  sUk  thread  is  run  in  and 
out  round  the  cut  edge  of  the  broad  Hgament 
and  uterine  stump,  and  firmly  tied.  The 
stump  is  then  Hghtly  and  carefully  smeared 
with  sohd  perchloride  of  iron,  and  covered 
with  the  usual  dry  carboUc  gauze  dressing 
and  straps. 

The  after-treatment  is  exactly  the  same 
as  after  hysterectomy.  Various  modifica- 
tions of  the  operation  have  been  proposed, 
but  they  have  nothing  to  recommend  them. 
One,  that  of  Miiller,  requires  a  brief  notice. 

He  makes  a  longer  incision,  turns  the 
uterus  out  entire,  and  surrounds  its  neck 
with  an  elastic  ligatm'e  before  opening  it 
and  removing  the  child,  the  object  being  to 
save  risk  of  hemorrhage  and  of  fouling  the 
peritoneum  vsdth  the  uterine  contents.  The 
great  objection  to  this  is  that  the  child  is 
often  asphyxiated  by  the  elastic  Ugatme 
stopping  the  uterine  cfrculation,  and  the 
fear  of  this  must  always  hurry  the  operator 
while  applying  the  ligature,  incising  the 
uterus,  and  extracting  the  child.  Such 
hmTy  is  always  to  be  avoided;  and  the 
risks  above  referred  to  (hsemorrhage  and 
fouling  of  the  peritoneum)  may  be  equally 
well  obviated  by  the  carefid  arrangement  of 
sponges,  by  the  tearing  of  the  main  part  of 
the  uterine  opening,  and  by  grasping  the 
uterus  in  the  pelvis  as  described  above. 

The  long  incision  necessitated  by  the 
Miiller  modification,  apart  fi'om  the  danger 
to  the  child,  increases  the  shock,  adds  to 
the  exposure  of  intestines,  to  the  length  of 
the  operation,  from  the  number  of  sutures 
requfred,  and  exposes  the  patient  to  in- 
creased risk  of  hernia  fr-om  the  long  scar. 

One  of  the  great  advantages  of  the  Porro 
operation  is  that  aU  proper  aiTangements 
as  to  sldUed  assistance,  &c.,  can  be  made 
beforehand,  and  thus  no  difficulty  should 
arise  in  caiTying  out  each  detail  with  pre- 
cision and  care. 

Drainage  should  never  be  necessary  after 
an  operation  carefully  performed,  when 
necessitated  by  contraction  or  deformity  of 
the  bony  pehds ;  but  may  in  rare  cases  be 
requked  when  a  large  adherent  tumour  has 
been  removed  along  with  the  uterus.  In 
such  cases  the  operation  may  have  to  be 
modified  in  many  ways,  and  it  may  even 
be  necessaiy  to  adopt  Schroder's  intra-pen- 
tonoal  method  of  amputating  the  utenis; 
but  a  detailed  discussion  of  all  such  eventu- 
alities would  occupy  too  much  space  in  the 
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present  article,  and  they  only  require  the 
appHcation  of  the  rules  laid  down  in  the 
articles  on  Ovaeiotomy,  and  Uterus,  Ex- 
tirpation of  the. 

J,  Knowsley  Thoenton. 

POSITIOIT  interests  the  surgeon  ia  dia- 
iHiosis  and  treatment.   Position  in  bed  is 
■equently  suggestive  of  the  constitutional 
ate.    A  patient  sleeping  on  the  back,  with 
lands  clasped  behind  the  head,  or  resting 
on  the  side,  with  open  hand  under  the  face 
nr  temple,  is  generally  doing  well.  After  in- 
iuries  and  operations  in  the  abdomen,  the 
'sition  on  the  back  with  down-stretched 
.egs-is  of  good  omen;  so  is  lying  on  the 
side  with  sufferers  from  chest-lesions.  In 
advanced  cases  of  tetanus,  the  backward 
arched  position  of  the  body  is  pathogno- 
monic ;  but,  even  in  early  trismus,  the  pa- 
tient's complaint  of  slight  stiffness  about 
the  jaws  acquires  special  importance,  if  the 
c  hin  project  and  the  head  be  thrown  a  little 
backward.    In  serious  cases  generally,  the 
patient's  high  or  low  position  in  bed  indi- 
cates power  or  feebleness;  and,  in  deter- 
lining  the  nature  of  many  injuries,  the 
:  osition  of  parts  may  be  one  of  the  most 
obvious  signs — e.g.  in  dislocations  of  the 
^ ower  jaw,  of  the  shoulder,  elbow,  and  hip; 
•  also  in  fractures  of  the  lower  end  of  the 
/lius,  and  just  above  the  ankle.    In  dia- 
losing  the  presence  of  tumours  or  coUec- 
iions  of  fluid  in  the  chest  or  abdomen, 
much  valuable  information  is  gained  from 
the  influence  of  varying  positions  of  the 
I'ody  on  palpation  and  percussion. 

The  diagnosis  of  many  tumours  and 
iilcers  is  largely  determined  by  position. 
The  scalp  is  the  favourite  seat  of  cystic,  the 
trunk  of  fatty,  timaours.  The  majority  of 
hemiffi  are  on  the  front  of  the  abdomen, 
of  aneurisms  at  the  bends  of  joints.  The 
almost  invariable  domain  of  varix  is  the 
lower  half  of  the  body ;  the  upper  half  is  the 
fevourite  one  of  scrofula.  Ulcers  are  rare 
in  the  upper  limbs,  and  their  position  on 
the  lower  is  in  a  large  measure  diagnostic. 
They  are  usually  varicose  below,  and 
syphilitic  above,  the  middle  of  the  leg. 

The  operating  surgeon  has  to  consider 
position  in  making  incisions,  so  as  to  pre- 
vent deformity,  pain,  and  tension,  and  favour 
drainage  by  natural  declivity.  In  oper9,ting 
on  the  face  and  neck,  it  is  best  to  follow  the 
natural  lines ;  on  the  hand  and  foot,  to  elect 
the  dorsal  aspect,  whenever  practicable,  so 
as  to  avoid  cicatrices  on  the  surface  exposed 
to  pressure.  A  similar  consideration  should 
influence  the  surgeon  in  planning  his  in- 
cisions for  amputations.   Position  is  of  the 


first  importance  in  exploring  and  operating 
in  the  natural  passages,  in  the  adtninistra- 
tion  of  anaesthetics,  and  in  treating  aneur- 
ism, dropsy,  hsemorrhage,  hernia,  and  spinal 
and  uterine  affections  and  displacements ; 
also  in  restoring  persons  whose  lives  are 
endangered  by  asphyxia  or  faintness. 

In  the  treatment  of  wounds  and  frac- 
tm-es,  and  generally  of  surgical  conditions, 
position  is  a  potent  factor,  regulating  ner- 
vous, vascular,  and  muscular  action,  pre- 
venting congestion,  facilitating  coaptation, 
and,  in  direct  measure,  favouring  repair, 
with  a  minimum  of  constitutional  and  local 
disturbance. 

'  An  elevated  position,  of  any  part  of  the 
body  which  admits  of  being  raised  above 
the  rest,  has  effects  far  beyond  what  are 
generally  known  on  the  circulation  of  the 
elevated  part,  and  consequently  on  the  heat, 
pain,  and  tiimefaction  which  may  have 
previously  existed.  If  the  hand  be  held  up 
for  a  little  time  above  the  head,  the  pulse 
immediately  becomes  soft.  The  hand  is 
soon  after  found  to  be  pulseless  and  reduced 
in  size.  There  is  a  feeling  of  lightness  and 
coldness,  which  continues  for  some  time 
after  the  hand  has  been  taken  down.' 
This  very  simple  experiment,  related  by 
James  Macartney  in  his  Treatise  on  In- 
flammation (1838),  is  full  of  instruction  and 
suggestiveness,  as  to  the  value  of  position 
in  surgical  therapeutics.  A  pm-ple  and 
swollen  leg  has  been  proved  to  decrease 
one  inch  in  circumference,  at  the  expiration 
of  sixty  seconds  from  the  time  that  an 
assistant  held  the  foot  vertically  above  the 
pelvis,  the  skin  at  the  same  time  becoming 
pale  and  the  previously  tense  tissues  flabby. 
As  a  contributory  to  rest,  position  is  potent 
for  good,  aU  the  more  so  if  circumstances 
permit  the  application  of  equable  pressure. 
As  a  general  rule,  that  position  is  thera- 
peutically the  best  which  is  most  conducive 
to  the  patient's  comfort.  See  Pressure  ; 
Eest  ;  Suspension  ;  Wounds,  Treatment  of. 

Sampson  Gamgee. 

POSTHITIS  —  Inflammation  of  the 
Prepuce.    See  Balanitis. 

POST-MORTEM  WOUNDS.  -See 
Poisoned  Wounds. 

POSTPHARYNGEAL  ABSCESS. 
See  Eetro-Pharyngeal  Abscess. 

POTT'S  DISEASE.  See  Caries  of  the 
Spine. 

POTT'S  FRACTURE.  See  Leg,  Frac 
tures  of  .  the. 
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POULTICES  are  hot,  moist,  local  ap- 
plications, which  may  be  employed  solely 
on  accoimt  of  the  heat  and  moisture  which 
they  possess,  or  less  commonly  as  vehicles 
for  some  special  therapeutic  agent.  The 
poultices  recognised  by  the  pharmacopoeia 
may  be  classified  as  emollient,  sedative, 
stimulant,  and  ddsinfectam,t. 

Emollient  iioulUces  are  made  of  lin- 
seed-meal, bread,  or  starch.  Their  thera- 
peutic effects  depend  entirely  upon  the 
heat  and  moisture  which  they  contain, 
and,  so  long  as  the  skin  to  which  they  are 
applied  is  ujibroken,  they  form  very  effi- 
cient applications.  They  relax  the  tissues, 
and  so  relieve  the  tensive  pain  of  inflamed 
parts;  they  also,  by  virtue  of  their  heat, 
stimulate  the  vital  processes  of  those 
tissues  which  are  not  too  much  injured  to 
respond,  and  thus  either  aid  the  resolution 
of  inflammatory  products  or  hasten  then- 
approach  to  the  sm-face.  These  properties 
they  share  in  common  with  fomentations, 
and  with  the  above  reservation — viz.  that 
the  surface  to  which  they  are  applied  be 
unbroken — they  are  equally  efficacious. 
Poultices  retain  thek  heat  longer  than 
fomentations,  unless  special  care  be  taken 
to  prevent  the  cooling  of  the  latter  by 
surroimding  them  with  cotton-wool.  This 
property  is  a  great  recommendation  in 
cases  where  the  frequent  renewal  of  a 
fomentation  disturbs  the  patient  a  good 
deal,  or  where  the  regular  attendance  of  a 
nurse  cannot  be  obtained.  If  the  skin  be 
ulcerated  or  the  seat  of  any  open  woimd, 
a  poultice  is  an  objectionable  appHcation, 
as  it  very  quickly  becomes  sour  and  favours 
putrefaction  of  the  discharges  from  the 
wound.  When  a  poultice  is  changed,  small 
fragments  are  very  commonly  left  in  the 
folds  of  the  skin,  between  the  clefts  of  the 
fingers,  and  under  the  nails  for  days  to- 
gether, and  these,  together  with  the  dis- 
charges with  which  they  are  mixed,  be- 
come centres  of  decomposition.  Linseed 
poultices  often  irritate  a  tender  sldn,  and 
frequently  cause  an  eniption  of  irritable 
papules,  which  are  liable  to  develop  into 
boils. 

A  linseed  poultice  is  best  made  as  fol- 
lows :  The  basin  used  should  be  well  scalded 
and  about  half-filled  with  boiling  water ; 
linseed-meal  fr-om  which  the  oil  has  been 
expressed  should  be  dredged  into  the  water, 
whilst  the  mixture  is  vigorously  stirred 
with  a  spatula  until  a  soft  and  tenacious 
pulp  is  produced.  The  linseed  shoidd  then 
be  quickly  and  evenly  spread  on  a  piece  of 
linen,  so  as  to  make  a  poultice  about  one- 
third  of  an  inch  thick ;  the  edges  of  the 


linseed  should  be  trimmed  off,  and  the 
borders  of  the  Hnen  should  be  turned  up 
on  to  the  face  of  the  poultice  ;  the  surface 
of  the  poultice  should  be  smeared  with  a 
Httle  oUve-oil,  so  as  to  prevent  it  sticking  to 
the  skin.  The  poultice  should  be  quickly 
appHed,  and  covered  over  with  a  layer  of 
oil-silk,  so  as  to  prevent  the  evaporation  of 
its  moisture. 

A  linseed  poultice  is  very  close-textured 
and  heavy,  so  it  is  important  that  it  should 
not  be  made  any  thicker  than  is  necessary 
to  obtain  its  heat-retaining  properties. 

A  bread  poultice  is  more  porous  and 
consequently  Hghter  than  a  linseed  poul- 
tice, but  it  retains  more  moisture  than  the 
latter,  and  soddens  the  skin  much  more. 
To  make  a  bread  poultice,  the  crumb  of  a 
loaf  two  or  three  days  old  should  be  well 
powdered  and  dredged  into  a  basin  of  boil- 
ing water,  and  well  stirred  up  until  a  pulpy 
mass  is  produced  ;  all  superfluous  moisture 
should  be  drained  away,  and  the  bread 
quickly  spread  on  Hnen,  and  covered  with 
a  piece  of  musUn  so  as  to  prevent  its  falling 
to  pieces. 

Starch  poultices  are  not  much  used. 
They  retain  their  heat  a  long  time,  but 
they  yield  very  little  moisture.  The  starch 
should  be  first  mixed  up  with  a  little  cold 
water,  and  then  boiling  water  shotdd  be 
well  stirred  in  vmtil  the  starch  acquires  a 
gelatinous  consistence ;  the  further  steps 
in  the  preparation  of  a  starch  poultice  re- 
semble those  described  for  the  preparation 
of  a  linseed  poultice. 

Sedative  poultices  contain  some  sub- 
stance which  acts  locally  as  a  sedative.  The 
only  officinal  poultice  of  this  kind  is  made 
of  conium.  Two  ounces  of  the  extract  of 
conium  should  be  mixed  with  a  pint  of 
boiling  water,  and  then  sufficient  linseed 
be  added,  in  the  way  described  above,  until 
a  poultice  of  the  proper  consistence  is  made. 
Other  anodjmes,  such  as  the  tinctures  of 
opium  or  belladonna,  may  be  added  to 
poultices. 

Stimulant  poultices  are  made_  of 
powdered  mustard,  when  a  strong  stimu- 
lant or  counter-irritant  effect  is  desired^ 
but  both  yeast  and  carrot  poultices  are 
credited  with  slightly  stimulant  properties, 
and  have  been  used  as  local  applications  to 
sluggish  or  sloughing  wounds.  The  efficacy 
of  j'east  poultices  is  thought  to  depend  on 
the  carbonic  acid  which  is  slowly  evolved 
during  the  process  of  fermentation.  Mus- 
tard poultices  are  strong  counter-imtants, 
and  they  cause  much  pain  when  applied  to 
a  tender  skin ;  they  are  also  liable  to  pro- 
duce troublesome  vesication  if  they  are 
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ept  on  too  long ;  as  a  rule  they  cannot  be 
ome  for  more  than  twenty  minutes. 
I     Mustard  poultices  are  employed  to  in- 
(•..aence  deep-seated  inflammations,  such  as 
neumonia  or  bronchitis ;  to  stimulate  a 
liling  heart,  or  as  a  general  stimulant  in 
m  fevers  when  stupor  or  delirium  are  pre- 
ent,  or  to  rouse  a  patient  from  the  stupor 
:sulting  from  narcotic  poisons.    To  make 
mustard  poultice,  the  powdered  mustard 
lould  be  well  mixed  with  cold  water, 
hich  should  be  added  gradually  until  a 
lick  paste  is  produced ;  hot  water  should 
n  no  account  be  used,  as  it  causes  the 
ctive  piinciple  of  the  mustard  to  evapo- 
ite.    Vinegar,   which  has  been  recom- 
mended for  making  mustard  poultices,  is 
more  objectionable,  as  it  destroys  the 
ctive  principle.    The  mustard  paste  should 
I  e  spread  on  a  piece  of  brown  paper  and 
armed  by  a  short  exposure  to  a  fire  be- 
ire  it  is  apphed,  as  the  chiU  of  a  cold  apph- 
ition  might  be  objectionable. 

When  a  mustard  poultice  is  employed 
I  modify  a  deep-seated  inflammation,  the 
ailtice  should  be  diluted  with  bread  or 
nseed,  and  apphed  for  five  or  six  hours  as 
jacket-poultice  to  the  entire  chest. 
The  disinfectant  poultices  authorised 
the  pharmacopoeia,  are  made  of  either 
larcoal  or  a  solution  of  chlorate  of  soda 
lixed  with  hnseed  and  water,  but  the 
ikum  poultice  is  far  better  than  either  of 
lese.    Charcoal  in  a  dry  state  is  well 
lown  to  absorb  gases,  but  it  is  question- 
'le  whether  it  retains  this  power  when  its 
res  are  filled  with  moisture,  as  must  be 
le  case  in  a  poultice ;  it  is  also  question- 
ilo  whether  it  possesses  any  true  disin- 
"ing  power  at  all.    At  the  best,  a  char- 
!  poultice  is  an  unsightly  apphcation, 
id  is  very  inferior  in  its  action  to  many 
odem  antiseptics ;  it  is  far  preferable  to 
'rinkle  the  wound  with  crystals  of  iodo- 
rm,  and  to  apply  a  fomentation  over  all, 
I  an  to  make  use  of  a  charcoal  poultice. 

To  make  a  charcoal  poultice,  equal 
Tts  of  animal  charcoal  and  linseed-meal 
ild  be  thoroughly  mixed  and  dredged 
'  a  basin  of  boiling  water,  just  as  in 
';ing  a  simple  linseed  poultice. 
The  chlorate  of  soda  poultice  is  com- 
'scd  of  two  ounces  of  the  solution  of 
orate  of  soda,  four  ounces  of  linsedd 
'1,  and  eight  ounces  of  water.    It  would, 

■  ever,  be  far  preferable  to  wash  a  foul 
'■r  trequently  with  the  disinfectant  than 

■  Pply  It  as  a  poultice. 

I'he  oakum  poultice  or  fomentation  is 
ery  good  antiseptic  apphcation  ;  it  is 
"e  of  loosely  picked  oakum  and  pre- 


pared,  Kke  a  fomentation,  by  wringing  it  out 
of  boiling  water  ;  it  is  well  to  wrap  up  the 
oakum  in  a  piece  of  mushn  before  applying 
it  to  a  woimd,  as  its  fibres  are  very  liable 
to  stick  to  the  surface. 

BiLTON  Pollard. 

PRESBYOPIA.— This  name  is  given 
to  the  optical  defect  of  the  eye  which  is 
caused  by  natm-al  senile  changes  in  the 
crystalline  lens,  in  consequence  of  which 
changes  the  nearest  point  of  distinct  vision 
recedes  from  the  eye.  These  changes  con- 
sist chiefly  of  gradual  hardening  of  the 
lens.  This  hardening  process  really  goes 
on  throughout  hfe,  with  the  result  of  caus- 
ing a  progressive  diminution  in  the  ampli- 
tude of  accommodation,  as  the  nearest  point 
of  vision  recedes.  The  far  point  of  distinct 
vision  remains  stationary  until  the  age  of 
fifty  and  then  it  also  recedes,  but  more 
slowly  than  the  near  point,  so  that  at  the  age 
of  seventy-five  the  near  and  far  points  coin- 
cide— i.e.  the  ampUtude  of  accommodation 
equals  0.  When  the  near  point  has  receded 
beyond  22  centimetres  (about  9  inches)  from 
the  eye,  which  would  correspond  in  a  case 
of  emmetropia  to  a  remaining  ampHtude 
of  accommodation  equal  to  4*50  dioptres, 
a  difficulty  is  experienced  in  seeing  small 
objects,  such  as  small  print,  fine  stitches, 
&c.  This  difficulty  is  first  noticeable  when 
the  illumination  is  not  good,  e.g.  during  the 
evening,  when  artificial  hght  is  employed. 
It  becomes  necessary,  under  these  circum- 
stances, to  supplement  the  existing  amormt 
of  accommodation  by  means  of  a  lens  whose 
focal  power,  when  added  to  one  the  focal 
distance  of  which  equals  the  distance  of  the 
near  point  from  the  eye,  is  of  sufficient 
strength  to  make  that  combination  equiva- 
lent to  a  lens  of  4*50  dioptres.  In  other 
words,  we  must  place  in  front  of  the  eye  a 
lens  which  is  sufficiently  strong  to  bring 
the  near  point  to  22  centimetres  from  the 
eye.  Thus,  for  instance,  if  the  near  point 
be  at  50  centimetres  from  the  eye — i.e. 
equals  the  focal  distance  of  a  lens  of  2'0 
dioptres — it  must  be  brought  to  22  centi- 
metres fi-om  the  eye,  which  again  equals 
the  focal  distance  of  a  lens  of  4-50  dioptres. 
The  lens  which  will  effect  this  has  a  re- 
fracting power  equal  to  the  difference 
between  4"50  and  2*0 — ^i.e.  equal  to  a  lens 
of  2*50  dioptres. 

Becourse  will  have  to  be  taken  to  such 
aid  sooner  or  later,  and  the  actual  glass 
required  will  have  to  be  stronger  or  weaker 
according  to  the  age  at  which  the  near 
point  has  receded  beyond  22  centimetres 
froin  the  eye.   In  hypermetropia  this  will 
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take  place  at  an  earlier  age  than  in  emme- 
tropia,  and  earlier  according  to  the  degree 
of  hypermetropia ;  in  myopia,  on  the  other 
hand,  it  will  take  place  later  than  in  emme- 
tropia  and  later  according  to  the  degree  of 
myopia.  The  condition  of  presbyopia  is 
generally  said  to  exist  when  such  a  glass 
is  required  as  an  aid  to  near  vision, 
although  more  correctly  it  has  begun  when 
the  same  optical  correction  is  not  svifficient 
for  both  distant  and  near  vision.  The 
following  table  gives  the  number  of  the 
lens  (in  dioptres)  generally  required  at 
different  ages : — 


Age 

Age 

45  . 

.  1-00 

65  . 

.  4-75 

50  . 

.  2-00 

70  . 

.  5-50 

55  . 

.  3-00 

75  . 

.  6-50 

60  . 

.  4-00 

80  . 

.  7-00 

If  the  individual  be  ametropio  and  x 
represent  the  number  in  dioptres  of  the 
lens  cori'ectiag  his  ametropia,  x  must  be 
added  to  the  lens  given  ia  the  table  for  any 
particular  age  in  the  case  of  hypermetropia, 
and  subtracted  from  that  number  in  the 
case  of  myopia. 

There  are  some  special  points  which 
should  be  attended  to  in  testing  and  pre- 
scribing glasses  for  presbyopia,  viz. : — 

1.  The  proper  test  to  use,  when  the 
vision  is  good,  is  very  small  print  (e.g.  No.  1 
Jaeger),  as  in  order  to  read  this  there  must 
be  accurate  fixation. 

2.  Care  must  be  taken  not  to  prescribe 
too  strong  glasses,  as  they  are  frequently 
resented,  the  reason  -probably  being  that 
the  individual  has  always  been  accustomed 
to  converge  towards  and  accommodate  for 
the  same  distance  simultaneously ;  and  as 
the  defect  in  accommodative  power  is  due 
to  want  of  elasticity  of  the  lens  and  not  to 
weakness  of  the  ciUary  muscle,  the  cor- 
recting glass  should  not  be  stronger  than 
the  difference  in  the  amount  of  accom- 
modation which  the  contracted  muscle 
actually  effects,  and  that  which  it  would 
bring  about,  did  a  sufficient  elasticity  in. 
the  lens  exist.  Any  unwonted  dissocia- 
tion of  the  relation  existing  between  ac- 
commodation and  convergence  gives  rise 
in  the  long  run  to  discomfort,  which  is  the 
more  felt  the  older  the  individual  by  whom 
the  change  has  to  be  made. 

3.  Great  care  must  also  be  taken  that 
the  two  eyes  are  corrected  for  the  same 
distance  :  this  will  generally  be  the  case  by 
the  use  of  the  same  glasses,  as  the  refrac- 
tion is  generally  the  same  in  both  eyes,  but 
it  is  a  good  precaution  to  test  either  eye 
separately.  It  is  still  a  disputed  point 
whether,  in  the  interest  of  binocular  vision. 


each  eye  is  capable  of  an  independent 
amoimt  of  accommodation  or  not ;  in  any 
case,  it  is  pretty  certain  that,  if  such  in- 
dependence exist,  it  is  only  brought  into 
play  by  more  or  less  effort.  If  we  do  not 
bring  the  near  point  of  both  eyes  to  the 
same  distance,  we  must  have  either  defec- 
tive or  strained  binocular  vision.  As  long 
as  there  is  a  certain  ampUtude  of  accom- 
modation left,  there  will  also  be  a  greater 
or  less  range  through  which  the  individual 
has  distinct  vision  while  using  his  glasses, 
as,  although  the  eye  provided  with  a  con- 
vex glass  has  a  smaller  ampUtude  of 
accommodation  than  without,  yet  the 
diminution  ia  the  ampUtude  is  but  sUght. 
Convex  glasses  magnify  for  two  reasons — 
first,  and  principally,  because  they  allow 
the  individual  to  aijproach  the  object 
closer  to  the  eye,  biit  also  because  they 
cause  the  second  nodal  point  of  the  eye  to 
advance,  and  thereby  increase  the  visual 
acuity ;  and  this  to  a  much  greater  extent 
than  is  done  by  the  change  in  the  crystal- 
line lens,  sufficient  to  give  rise  to  an  accom- 
modation for  the  same  distance. 

G.  A.  Beret. 

PRESSURE.— As  a  cause  of  patho- 
logical states,  a  means  of  diagnosis,  and 
a  therapeutic  power,  pressure  merits  the 
closest  attention  of  the  surgical  student  and 
practitioner.  It  has  been  usual  to  divide 
the  subject  under  '  compression  '  and  '  pres- 
sure ; '  but  these  are  essentiaUy  synonymous 
terms,  only  admitting  of  artificial  distinction 
in  science  and  practice.  Pressure  is  the 
least  ambiguous  term,  and  its  preference 
may,  it  is  hoped,  result  in  cleamess  of 
statement  and  economy  of  space. 

As  a  cause  of  pain  and  functional  dis- 
turbance in  many  constitutional  states,  and 
as  the  prime  mover  or  concomitant  ia  struc- 
tural changes  after  injury,  pressm-e  operates 
variously,  according  to  its  intensity  and 
duration  and  to  the  parts  or  tissues  acted 
upon.  In  abscesses,  cysts,  and  dropsies; 
in  aneurisms  and  varix ;  after  lesions  of  the 
nervous  centres  and  of  the  thoracic  and 
abdominal  viscera  ;  in  atrophy  and  hyper- 
trophy ;  contusions,  dislocations,  and  frac- 
tures ;  in  hernia  and  prolapsus ;  iilceration 
and  gangi-ene — in  fact,  in  the  gi-eat  majontv 
of  surgical  states,  pressure  is  an  etiolog:^;" 
factor  deserving  close  investigation. 

In  the  endeavom*  to  determiae  if,  ■ 
to  what  extent,  pressirre  be  the  cause 
pathological  phenomena,    accurate  coin 
parison  of  analogous  parts  of  the  body 
very  instructive.    So,  too,  are  measiu-emen 
and  palpation,  auscultation  and  percussio 
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in  different  positions,  and  examination  of  the 
jrgans  of  special  sense  and  of  the  visceral 
:;a^^ties  by  iasti'iunental  aid.  Light  and  deep 
.japping  and  grasping,  dilating  and  con- 
,  jentric  pressure,  have  distinctive  diagnostic 
lvalues ;  and  the  surgical  student  cannot  be 
xo  assiduous  in  training  his  fingers  to  the 
.jxarcise  of  intelligent  pressure.    The  touch 
.  s  scarcely  more  important  to  the  pianist 
han  to  the  siu-geon:  a  proposition  very 
brcibly  demonstrated  in  the  study  of  the 
]:  herapeutic  uses  of  pressm-e. 
I     The  coaptation  of  divided  parts,  the 
![■  irushing  and  dispersion  of  a  ganglion  on  the 
nvristv  truss  retention  of  a  hernia,  dilatation 
I  >f  strictures  by  bougies,  injection  of  air  or 
I  .il  per  rectum  in  cases  of  intussusception, 
hxe  some  of  the  most  striking  and  varied 
illustrations  of  the  mechanical  action  of 
pressure.    Its  other  therapeutic  uses,  in 
lombination  with  immobility  and  position, 
antiseptics  and  styptics,  are  hcemo static, 
.ntispasmoddc,  and  antiphlogistic. 

In  all  methods  for  arresting  hsemor- 
'>hage,  by  bandage,  pad  and  tourniquet, 
:  -  creeps,  Hgature  and  needle,  pressure  is  the 
hief  agency,  to  which  physiological  posi- 
on  and  immobility  are  powerfol  contri- 
utories.    The  swelling  which  takes  place 
umediately  after  a  bruise  or  sprain  is  due 
1  subcutaneous  haemorrhage,  which  is 
lost   efficiently   controlled  by  uniform 
l  essure  and  immobility.   Nothmg  is  more 
lothing  to  an  injured  joint,  nothing  more 
iwerfally  conducive  to  the  balance  of 
mervation  and  circulation,  to  the  preven- 
on  of  extravasation,  and  to  its  removal 
hen  it  has  taken  place,  than  gentle, 
[uable,  elastic  pressure.    Much  depends 
)on  how,  and  with  what  materials,  pres- 
tre  is  appUed.   If  a  limb  be  firmly  ban- 
iqed  with  a  strong  cahco  roller,  without 
I'ling,  or  over  ordinaiy  pads  or  dense 
iinon  wadding,  against  wooden  or  iron 
lints,  the  risk  is  imquestionable ;  but 
rfect  ease  and  safety  may  be  ensured  by 
'plying  pressmre  with  hght  absorbent  ban- 
'-,'0,  and  absorbent  gauze  and  cotton  tissue, 
r  well-fitting  moulds.    Pressure  so  ap- 
f;d  is  hffimostatic,  anti-spasmodic,  and 
tiphlogistic.    Pressure  is,  by  common 
'aission,  one  of  the  most  powerful  thera- 
utic  agencies  in  coimteracting  the  effect^ 
chronic  inflammation;  but  its  efl&caoy 
preventing  and  treating  acute  inflamma- 
n,  though  equally  demonstrable,  is  not 
t,'enerally  known.    No  other  triple  com- 
lation  m  surgical  therapeutics  rivals  in 
lebcent  power  rest,  position,  and  pressure, 
to  the  degree  of  pressure  to  be  applied, 
•  patient's  comfort  must  be  the  measure 


in  each  case.  Nothing  in  sm'gery  is  more 
noteworthy  than  the  considerable  amount 
of  weU-apphed,  equable,  elastic  pressure 
which  may  be  borne,  with  the  most  perfect 
comfort,  by  a  part  just  previously  so  sensi- 
tive that  the  sHghtest  touch  was  intolerable. 

When  pressure  causes  pain,  that  is  a 
proof  of  excess,  and  it  should  be  at  once 
lightened.  It  is  misleading,  and  often  dan- 
gerous, to  wait  for  the  reUef  of  numbness 
which  may  succeed  the  patient  endurance 
of  painful  pressure.  Such  numbness  may 
only  indicate  impaired  vitality,  and  be  the 
immediate  precursor  of  structural  disor- 
ganisation. 

Well-adjusted  elastic  pressure  is  of 
great  value  in  the  treatment  of  such  diverse 
conditions  as  simple  flesh-wounds  and  com- 
phcated  fractures,  ingrowing  toe-nail  and 
burns,  bubo,  and  caxbuncle.  Digital  com- 
pression of  arterial  trunks  is  a  powerful 
antiphlogistic,  and  gives  relief,  though 
often  only  auxihary  to  other  remedial 
measures,  in  whitlow  and  phlegmonous 
erysipelas,  in  arthritis  and  compound 
fracture.  From  the  combination  of  equable 
elastic  pressure  of  the  surface,  digital  com- 
pression of  the  main  artery,  immobihsation 
of  the  joints  and  elevation  of  a  limb,  the 
most  beneficial  results  may  be  anticipated 
in  removing  pathological  products  and 
restoring  the  physiological  state. 

Pressure  may  be  appUed  in  a  great 
variety  of  ways.  The  most  generally  useful 
are  bandaging  with  efficient  padding  or  with 
india-rubber ;  strapping,  adjustment  of  air- 
and-water  cushions,  or  of  bags  filled  with 
ice,  sand,  or  shot.  The  pressure  exercised 
by  successive  layers  of  freshly-applied  col- 
lodion is  considerable.  Its  antiphlogistic 
action  is  very  beneficially  demonstrated  in 
the  treatment  of  acutely  swollen  testicle, 
and  it  makes  the  best  retentive  and  immo- 
bihsing  shield  for  fractures  of  the  nose.  See 
Position  ;  Best  ;  Wounds,  Treatment  of. 

Sampson  Gamgee. 

PROBANGS  are  instruments  used  to 
dislodge  or  extract  foreign  bodies  from  the 
oesophagus.  The  sponge  probang  consists 
of  a  long  flexible  piece  of  whalebone  with  a 
small  sphere  of  sponge  attached  to  one 
end ;  it  is  used  to  dislodge  soft  bodies,  such 
as  pieces  of  meat,  which  have  become  im- 
pacted in  the  lower  part  of  the  oesophagus, 
and  to  push  them  into  the  stomach.  The 
horsehair  probang  is  an  ingeniously  con- 
trived instrument  for  extracting  pins  or 
fishbones  from  the  gullet.  The  point  of 
the  instrument  is  protected  by  a  small 
piece  of  sponge,  and  about  an  mch  away 
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from  it  there  is  a  wisp  of  horsehair,  which 
can  be  niade  to  open  out  something  like  an 
umbrella.  After  the  instrument  has  been 
insinuated  past  the  foreign  body,  the  um- 
brella is  made  to  spread  out,  and  then  the 
instnmient  is  withdrawn,  in  the  hope  that 
the  foreign  body  may  become  entangled  va 
the  meshes  of  the  horsehair  and  so  be 
removed. 

An  instrument  known  as  a  coin-catcher 
is  usually  combined  with  the  sponge  pro- 
bang;  it  consists  of  a  flat  flexible  piece 
of  whalebone,  at  the  extremity  of  which 
there  is  a  metal  ring,  iixed  at  an  acute 
ant'le  with  the  whalebone.  The  best  in- 
strimient  is  provided  with  two  rings,  which 
make  an  angle  of  about  sixty  degrees  with 
one  another,  and  are  fixed  by  a  hinge  to 
the  extremity  of  the  probang ;  the  hinge 
allows  of  one  of  the  rings  falling  flat  against 
the  whalebone,  if  it  meets  with  any  obstruc- 
tion as  it  is  passed  down  the  oesophagus. 
"When  the  instrument  is  withdi-awn,  it  is 
hoped  that  the  coin  may  be  caught  by  one 
of  the  rings  and  so  be  removed. 

BrLTON  POLLAEB. 


PROCTITIS    (Inflammation    of  the 
Eectiun).— It  is  a  symptom  of  many  affec- 
tions of  the  rectum,  such  as  haemorrhoids, 
polypus,  prolapse,  stricture,  ulceration,  &c., 
but  may  also  occm-  independently  of  these, 
from  local  or  general  causes.    It  may  be 
due  to  the  introduction  of  foreign  bodies 
into  the  rectum,  or  to  the  irritation  caused 
by  oxyurides,  or  to  gonorrhceal  infection. 
It  may  also  be  caused  by  large  and  re- 
peated doses  of  drastic  purgatives,  or  in 
some  persons  by  errors  of  diet ;  or  may  be 
associated  with  diphtheria,  gout,  or  consti- 
tutional syphilis.    Gouty  and  diphtheritic 
proctitis  come  under  the  notice  of  phy- 
sicians rather  than  surgeons.  Constitutional 
syphilis  sometimes  appears  to  produce  this 
condition.   A  yotmg  married  lady  who  had 
lived  for  some  years  abroad,  lately  con- 
sulted the  writer  for  a  painful  condition 
of  the  rectum,  accompanied  with  a  profuse 
purulent  discharge  which  had  persisted  for 
six  months.    The  sphincter  muscles  were 
fii-mly  contracted,  and  the  mucous  mem- 
brane was  hot  and  swollen.    No  breach  ot 
surface,   piles,   or  other   exciting  cause 
could  be  discovered.    As  ordinary  treat- 
ment for  inflammation  had  previously  failed, 
and  as  the  history  of  the  patient  suggested 
the  probability  of  some  syphilitic  taint,  the 
^vriter  prescribed  five-grain  doses  of  iodide 
of  potassium  thrice  daily  and  a  suppository 
of  iodoform  ointment  to  be  inserted  at 
bed-time.    The  painful  sensations  ceased 


almost  immediately,  and  the  discharge 
gradually  diminished,  and  finally  dis- 
appeared in  about  three  weeks. 

Gonorrhceal  inflammation  may  be 
caused  directly  by  unnatural  intercourse, 
or  accidentally  from  a  vaginal  or  urethral 
discharge.  It  is  more  frequently  met  with 
in  females,  as  a  vaginal  discharge  would, 
when  the  patient  was  in  the  supine  po- 
sition, gravitate  towards  the  anus.  The 
chances  of  rectal  infection  would  be  greatly 
increased  by  the  existence  of  prolapse  or 
piles.  In  males,  the  infecting  material 
might  be  carried  by  the  fingers  of  the 
patient  to  the  anus.  It  is  characterised  by  a 
profuse  purulent  discharge,  and  by  burning 
and  smarting  sensations.  The  existence  of 
a  vaginal  or  urethral  discharge,  or  a  recent 
history  of  such,,  would  indicate  the  cause. 

Proctitis  may  be  acute  or  chronic.  In 
the  acute  form  the  patient  experiences  a 
sensation  of  weight  and  heat  in  the  peri- 
neum, and  pain  in  defsecation.  The 
sphincter  muscles  are  usually  firmly  con- 
tracted, and  the  mucous  membrane  is  hot, 
dry,  and  congested.  A  few  small  flakes 
of  brownish  mucus  usually  adhere  to  the 
finger  of  the  surgeon,  when  withdrawn 
after  digital  examination  of  the  bowel. 
This  stage  is  usually  succeeded  after  a  few 
days  by  the  chronic  form.  The  sphiaoteis 
are  not  firmly  contracted,  and  may  some- 
times have  lost  some  of  their  contractile 
power.  The  mucous  membrane  is  (Ede- 
matous, and  there  is  a  discharge  of  either 
gelatinous  lumps  of  mucus,  or  of  a  muco 
purulent  or  purulent  fluid.  This  ma> 
escape  either  during  defsecation,  or,  if  th^ 
orifice  be  patulous,  constantly,  and  so  ex 
cite  irritation  and  excoriation  of  the  adja 
cent  cutaneous  surfaces. 

Treatment. — In  the  acute  stage,  leeclic 
to  the  perineum  and  warm  baths  will  giv 
relief.  When  the  spasmodic  contraction  ^ 
the  sphincter  has  subsided,  lukewarm  n 
jections  with,  in  adults,  some  laudanum,  wi 
i  be  of  service.  In  the  more  chronic  stap' 
the  discharge  can  be  arrested  by  mjt^ 
I  tions  of  alum  or  of  weak  solution  of  mtra 
of  sUver.  The  diet  must  be  simple  ar 
such  as  win  not  leave  a  bulky  residue,  ai 
alcoholic  stimulants  must  be  prolubitc 
If  the  inflammation  has  been  excited 
worms  or  some  constitutional  taint,  ap]?r 
priate  remedies  must  be  employed  as  weU 
local  treatment.     Jeremiah  McCarthy-: 


PROLAPSUS   ANI  et  REOrC- 

Eversion  of  the  mucous  membrane  oi » 
anus  or  of  aU  the  constituent  structures 
the  rectum  tlirough  the  anal  orifice. 
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The  mucous  membraue  of  the  anus  and 
jotum  is  attached  to  the  other  stractui-es 
I  the  bowel  by  very  lax  connective  tissue, 
;  as  to  admit  of  its  adaptation  to  the  vary- 
ugcahbre  of  the  tube.  It  is  normally  sKghtly 
verted  during  defascation,  and  withdrawn 
^ain  at  the  conclusion  of  that  process  by 
i lives  of  the  tunica  mucosffi  muscularis, 
vliich  are  considerably  developed  at  this 
lart  of  the  alimentary  canal. 

In  feeble,  unhealthy  children,  from  the 
iritation  of  diarrhoea,  or  of  oxyurides  in 
he  rectum,  or  of  a  calculus  in  the  bladder, 
he  mucous  membrane  may  be  more  largely 
verted,  and  require  adventitious  aid  for  its 
eplacement.  This  may  also  occur  in 
.dults  from  the  like  causes,  or  from  the 
training  resulting  from  constipation, 
ectal  or  urethi-al  stricttire,  or  prostatic 
nlargement.  Prolapsed  piles  and  rectal 
tricture  also  tend  to  produce  this  eversion. 
;hi8  condition  is  termed  jprolapsus  ani,  to 
listinguish  it  from  eversion  of  aU  the 
tractures  of  the  rectum,  which  is  known 
,3  prolapsus  recti.  This  latter  condition 
aay  result  from  congenital  or  acquired 
7ant  of  tone  in  the  sphincter,  levatbres 
Jii,  and  recto-coccygei  muscles.  It  some- 
imes  occurs  in  young  persons  fr'om  some 
ongenital  defect  in  these  muscles.  In 
•dults  it  may  result  from  some  acqmred 
vant  of  muscular  tone,  especially  in  women 
vho  have  borne  many  children.  A  large 
ectal  polypus  would  also  tend  to  produce 
\  The  everted  bowel  necessarily  draws 
vith  it,  in  the  male,  the  recto-vesical  and, 
n  the  female,  the  recto-vaginal  fold  of 
leritoneum.  If  the  protrusion  be  con- 
iderable,  this  fold  may  be  drawn  through 
ne  anal  orifice  and  so  form  a  hernial  sac, 
^to  which  a  loop  of  intestine  or  some  of 
he  pelvic  viscera  might  fall.  If,  from  in- 
lammation  of  the  surrounding  structures, 
r  from  contraction  of  the  sphincter  ani 
uuscles,  the  neck  of  this  sac  should  be- 
ome  constricted,  strangulation  of  the  con- 
ents  of  the  sac  might  result,  and  form  a 
erious  compUcation.  The  prolapsed  bowel 
orms  a  spherical  or  cyhndrical  mass,  pro- 
sctmg  m  extreme  cases  many  inches  from 
no  anus. 

The  symptoms  vary  with  the  degree 
,  condition  of  the  protrusion.  There  is 
'ways  a  disagreeable  sensation  as  of  sofne 
-•^-eign  body  at  the  fundament,  and  there 
V  be  mucous,  purulent,  or  sanguineous 
aarge.  If  the  protruded  part  become 
'  amed  and  ulcerated,  there  is  local  pain 
'"i  general  feverishness.  This  is  natm-ally 
'oater  m  prolapsus  recti,  from  the  greater 
"iount  of  protruded  mucous  surface  and 


vascular  structures.  If  the  protrusion  be 
neglected,  the  submucous  tissue  will  be- 
come loaded  with  leucocytes  and  inflam- 
matory exudation,  so  that  the  replacement 
will  be  either  difficult  or  impossible,  and 
the  continued  exposm'e  will  tend  to  produce 
ulceration  and  increased  inflammation ; 
sometimes  sloughing  of  the  protrusion  re- 
sults. If  it  be  comphcated  vsdth  a  strangu- 
lated rectal  hernia,  the  usual  symptoms  of 
this  condition  will  be  superadded,  and  the 
protrusion  can  be  felt  in  the  anterior  wall 
of  the  prolapsed  rectmn. 

The  diagnosis  does  not  present  any  diffi- 
culty. In  ordinary  prolapsus  ani,  the  mucous 
membrane  forms  an  annular  uniform  pro- 
jection with  central  aperture.  If  it  be  caused 
by  piles,  the  protrusion  may  not  be  uniform, 
and  so  the  orifice  may  be  eccentric.  The 
condition  is,  however,  very  evident,  and  as 
the  treatment  will  practically  be  the  same 
as  for  the  concomitant  piles,  the  distinction 
is  not  of  importance.  Prolapsus  recti  may 
be  confounded  with  protrusion  of  intussus- 
cepted  bowel  through  the  anus.  But  in 
prolapsus  recti  the  cutaneous  sm-face  wiU  be 
either  directly  continuous  with  the  upx^er 
part  of  the  exposed  mucous  surface,  or 
separated  from  it  by  a  groove,  of  which 
the  upper  limit  can  readily  be  reached  by 
the  finger  introduced  along  the  projection 
through  the  anal  orifice.  In  intussuscep- 
tion no  such  limit  could  be  ascertained. 

The  treatinent  will  vary  with  the  con- 
dition of  the  part,  and  with  the  cause.  The 
prolapsus  ani  should  always  be,  if  possible, 
reduced.  In  recent  cases  this  is  readily 
effected  by  pressure  v/ith  a  sponge.  But  if 
the  protrusion  be  very  congested,  compres- 
sion, with  the  interposition  of  some  oiled 
lint,  may  be  necessary,  so  as  by  squeezing 
out  part  of  the  blood  and  lymph  to  render 
the  replacement  possible.  In  young  chil- 
dren, fright  and  pain  may  induce  much  re- 
sistance, which  may  be  easily  overcome  by 
inverting  the  patient,  and,  if  there  be  much 
spasm  of  the  sphincter  muscles,  an  anoesthe- 
tic  should  be  administered.  When  reduc- 
tion has  been  effected,  the  nates  should  be 
pressed  together,  and  kept  in  that  position 
by  adhesive  strapping.  If  the  prolapse 
has  been  caused  by  some  general  frritation 
of  the  alimentary  canal,  a  powder  of 
rhubarb  grs.  iij.  and  carbonate  of  soda 
gr.  j.  will  be  useM.  If  there  be  oxymides, 
the  rectum  should  be  washed  out  with  an 
injection  of  salt  and  water,  but  as  the 
rectal  worms  are  only  emigrants  fr-om  the 
coecum,  some  vei-mifuge  should  be  also 
administered.  A  vesical  calculus  must  be 
removed  by  lithotomy.   Tonics  and  atteu- 
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tion  to  diet  wiU  also  be  reqmsite.  In  chil- 
dren with  a  tendency  to  prolapsus  am, 
defecation  should  always  be  performed  in 
the  supine  position,  and  the  child  should 
not  be  aUowed  to  sit  durmg  the  process. 

In  adults,  similar  treatment  must  be 
employed,  the  prolapsus  being  reduced, 
and  the  exciting  cause,  so  far  as  possible, 
removed.     If  the  protrusion  become  in- 
flamed and  irreducible,  rest  in  the  recum- 
bent postm-e,  with  the  apphcation  of  ice  or 
warmth  to  the  part,  and  opium  either  by 
the  mouth  or  rectum,  unless  otherwise  con- 
tra-indicated, will  be  necessary.    When  the 
acute  symptoms  have  subsided,  the  pro- 
trusion, if  it  be  still  irreducible,  must  be 
removed  by  hgature  or  cautery  in  the  man- 
ner described  for  internal  hsemorrhoids. 
See  HiEMORRHOiDS.    "When  the  exciting 
cause  has  been  suitably  treated,  astringent 
injections  may  be  of  service,  as  well  by 
checking  the  mucous  catarrh,  which  usually 
exists,  as  by  constricting  the  vessels  of  the 
part.    The  injections  may  be  of  oak-bark 
decoction  or  weak  solutions  of  alum  or 
tannic  acid.    They  should  not  exceed  three 
or  four  ounces,  and  should  be  admraistered 
at  bed-tune,  so  that  they  may  be  retained 
as  long   as  possible.    Sometimes,  linear 
cauterisation  of  the  anal  mucous  membrane 
is  very  beneficial.    The  actual  cautery  or 
nitric  acid  may  be  employed,  and  the  num- 
ber of  hnes  of  cauterisation  must  be  regu- 
lated by  the  amount  of  the  prolapse.  The 
resulting  cicatrisation  wiU  contract  the  part 
so  as  to  prevent  any  future  prolapse.  In 
more  severe  cases,  portions  of  the  mucous 
membrane  may  be  excised  in  order  to  pro- 
duce a  similar  result. 

In  prolapse  of  the  rectum,  aUthe  symp- 
toms of  anal  prolapse  exist  in  an  exagger- 
ated degree.   The  bowel  must  be  at  once 
replaced  if  possible,  and  the  patient  should 
wear  some  artificial  support  for  the  part. 
Many  contrivances  have  been  devised  for 
this  purpose.  Anal  obturators  only  mcrease 
the  evil  which  they  are  intended  to  remedy, 
and  an  elastic  pad  of  suitable  size,  retained 
in  position  by  a  T-bandage,  will  probably 
be  foimd  to  be  the  most  effectual.  The 
radical  cure  of  this  condition  has  been 
attempted  in  many  ways.    The  siniplest 
consists  in  excision  of  portions  of  the 
mucous  membrane.    For  this  purpose,  the 
patient  should  be  placed  in  the  hthotomy 
position  and  anffisthetised.    The  operator 
should  then  take  up  a  broad  fold  of  mucous 
membrane  at  the  side  of  the  bowel  with 
four-pronged  forceps,  and  excise  it  with 
scissors  curved  on  the  flat.    "When  all 
bleeding  has  been  arrested,  the  lateral 


margins  of  the  divided  mucous  membrane 
should  be  united  by  interrupted  sutures, 
and  the  operation  repeated  on  the  opposite 
side  of  the  bowel,  and,  if  necessary,  also 
posteriorly.  A  morphia  suppository  should 
be  then  inserted  into  the  rectum,  and  the 
patient  kept  in  the  horizontal  posture  until 
the  wounds  have  healed.    The  patient 
should  be  carefuUy  watched  for  several 
hours  after  the  operation,  as  heemorrhage 
may  occur  in  the  rectum  to  an  alarming 
extent  without  any  external  evidence.  If 
the  patient  become  pale  or  faint,  the  rectum 
must  be  examined  and,  if  there  be  haemor- 
rhage, the  clot  must  be  removed,  and  the 
bleeding  vessel,  if  possible,  hgatured.  li 
this  be  impossible,  solution  of  perchloride 
of  iron  should  be  apphed,  and  the  rectum 
plugged  with  pledgets  of  cotton-wool.  This 
procedure  is  sometimes  completely  sue- 
cessful,  but  so'methnes  causes  only  partia 
rehef.    The  general  health  must  also  be 
attended  to,  and  the  different  preparationB 
of  strychnia  may  be  given  with  benefit. 

In  neglected  cases,  the  protrusion  inay 
be  irreducible  fi-om  chronic  inflammation. 
Bemg  exposed  to  injury  or  kritation,  1 
may  ulcerate  or,  if  strangulated  by  con- 
traction of  the  sphincter  muscles,  slough. 
If  the  removal  of  the  projection  by  opera, 
tion  be  considered  advisable,  the  operate 
must  remember  that  the  weight  of  to 
mass  draws  down  the  bowel,  which  might 
unless  suitable  precautions  were  employea 
shp  up  out  of  reach  when  reheved  ot  th 
weight.  WeU- waxed  hgatures  should  there 
fore  be  passed  through  the  projection 
Httle  above  the  line  of  excision,  which  0 
afterwards  be  used  as  sutures  to  umte  tn 
mucous  and  cutaneous  surfaces.  Dramage 
tubes  should  be  introduced  between  th 
sutures,  to  prevent  the  retention  ot  an 
discharge,  and  the  patient  must  be  kept  a 
rest  until  union  has  taken  place,  in 
possibmty  of  a  peritoneal  sac  must  ais 
be  remembered,  and  careful  digital  exam 
nation  made  to  ensure  that  it  is  emp^ 
Prolapse  of  the  rectum  is,  however,  com 
paratively    infrequent,  and   the  herm 
complication  is  very  rare. 

Jeremiah  McCartht, 


PROSTATE,  Diseases  of  ^^^■''^^ 
NERAL  ViEW.-The  prostate  is  Y^i^P""? 
organ,  being  partly  glandular,. but  chuefl 
muscillar.  tL  glandulax  portion  secre 
a  fluid  which  lubricates  the  urethra  pn" 
to  the  venereal  orgasm,  and  whicn 
forms  a  part  of  the  dischtu-ge  emitte 
during  the  sexual  act.  The  muscular  po' 
tion  assists  in  the  expulsion  of  semen 
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the  urethra.   The  double  fonction  of  the 
prostate  bemg,  therefore,  sexual,  its  chief 
diseases  are  not  met  with  before  puberty. 
In  the  infant  and  child  the  prostate  is  very 
small;  it  is  sometimes,  although  rarely, 
the  seat  of  timiour  or  of  the  deposition  of 
tubercle.    After  puberty,  and  up  to  fifty 
years  of  age,  it  is  chiefly  liable  to  inflam- 
mation and  functional  disturbance.    It  is 
not  until  after  fifty  that  its  liability  to 
disease  becomes  of  great  importance,  owing 
to  its  tendency  to  hypertrophy,  and  hence 
to  cause  difliculty  in  micturition.  The 
prostate  is  seldom  maKormed;  in  extro- 
-  version  of  the  bladder  its  anterior  portion 
or  rpof  is  wanting,  and  if  there  is  great 
lack  of  sexual  and  urinary  development,  the 
gland  may  be  entirely  absent.    It  is  rarely 
wounded,  except  by  the  surgeon's  knife  in 
1-  lithotomy,  or  by  the  improper  use  of  cathe- 
t.  ters  introduced  through  the  urethra.  It  is 
t  very  tolerant  of  injury,  and  little  harm 
fusr^y  follows  if  the  prostatic  capsule  re- 
1  mains  intact.   The  average  normal  weight 
of  the  prostate  is  4f  drachms. 

Inflammation.— Acute  inflammation  is 
?  usually  the  result  of  gonorrhoea,  and  is 
most  likely  to  occur  if  the  patient'  has 
neglected  himself,  or  has  freely  partaken  of 
i  stimulants,  or  has  used  too  strong  urethral 
i injections;  but  prostatitis  may  come  on 
twhen  every  care  has  been  taken  in  the 
^treatment  of  the  gonorrhoea,  from  its  com- 
emencement.    Other  causes  of  prostatitis 
rae,  the  application  of  caustic  and  other 
mtating  solutions  to  the  deep  urethra,  and 
the  introduction  of  urethral  instruments, 
particularly  when  very  large  or  when 
■oughly  used.     Severe   stricture   of  the 
irethra,  stone  in  the  bladder,  and  prostatic 
!alcuh,  are  not  infrequent  causes.  Sitting 
■n  a  cold  damp  seat,  especially  when  heated 
liter  exercise,  excessive  venereal  excite- 
nent,  and  hard  riding  have   all  been 
•nown  to  cause  this  affection.  Other  causes, 
uch  as  hffimorrhoids,  ascarides,  drastic  pur- 
.'■itives,  turpentine,  cantharides  and  other 
ncdicines  are  often  mentioned,  but  the 
^  '^lence  is  unsatisfactory.   A  form  of  pro- 
itis,  without  very  apparent  cause,  is  not 
'sually  met  with  in  middle-aged  men 
'-0  are  habitually  free  livers ;  they  may 
^ihaps  recently  have  been  exposed  to  cold 
ttamp,  indulged  in  excessive  venery,  or 
iZif^V^^''  "^"^1      the  saddle;  but 
t'riffi.  ^'^^not  be  definitely 

as  bell  ?  ?u'''  This  condition 

J^yrnptoms.-The  most  evident  is  an 
ocm,  trequent,  and  painful  desire  to  pass 


'  w^ter.  The  pain  is  not  relieved  by  mictu- 
rition, but  rather  aggravated  by  it.  With 
the  first  flow  of  urine  some  muco-purulent 
matter  passes,  and  with  the  last  few  drops 
a  little  blood  may  appear.  There  is  usually 
considerable  constitutional  disturbance,  and 
occasionally  the  demand  for  relief  fi-om 
pain  is  very  m-gent.  Complete  retention 
of  urine  sometimes  occurs. 

Prognosis. — The  inflammation  usually 
disappears,  if  actively  treated.  In  some 
cases  matter  forms ;  this  formation  is  often 
preceded  by  a  definite  rigor,  and  abscess  is 
produced.  In  other  cases  the  inflammation 
becomes  chronic,  with  chronic  pain  and 
chronic  uretkral  discharge. 

Treatment. — Absolute  rest  must  be  en- 
joined, preferably  in  bed,  but  at  least  upon 
a  couch.  A  hot  sitz-bath  should  be  taken 
twice  or  thrice  daily,  the  bowels  be  freely 
opened,  and  doses  of  liq.  potassse  (ir^xx.- 
XXX.)  in  water  administered  every  three  or 
four  hours,  washed  down  by  good  barley 
water.  _  The  diet  must  be  light,  stimulants 
be  forbidden,  and,  if  gonorrhoea  is  present, 
m-ethral  injections  be  abandoned.  If  the 
symptoms  are  severe,  half-a-dozen  leeches 
should  be  applied  to  the  perineum,  pre- 
viously shaved  and  washed.  As  they  fall 
off,  bleeding  should  be  encom-aged  by  fo- 
mentations. If  pain  continues,  an  anodyne 
di-aught  or  ■  suppository  may  be  adminis- 
tered. Small  doses  of  tartar  emetic  or  of 
antimonial  wine  are  often  useful. 

Chronic  Inflammation.— Acute  inflam- 
mation may  become  chronic,  which  is  cha- 
racterised by  painful  and  frequent  mictu- 
rition, sometimes  by  constant  pain,  and  by 
the  presence  of  a  few  muco-purulent  shreds 
m  the  first  flow  of  urine.  Per  rectum  the 
prostate  is  found  larger  and  harder  than  it 
should  be,  either  syinmetrically  or  on  one 
side.  Frequently,  this  condition  is  accom- 
panied by  sexual  hypochondriasis,  and  the 
general  health  becomes  seriously  impaired. 
Sexual  intercourse  is  often  painful  when 
the  orgasm  occurs. 

Treatment — A  blister  should  be  applied 
to  the  perineum,  and  kept  open  by  a  savin 
ointment  dressing.  A  few  cases  are  benefited 
by  the  careful  introduction  of  a  steel  sound 
not  larger  than  No.  11,  Injections  are  use- 
less. The  general  health  must  be  main- 
tained by  cod-liver  oil,  iron,  simple  but 
nutritious  food,  and  perhaps  somen  sound 
red  wme  ;  a  Httle  blue  pill,  and  an  occasional 
dose  ot  aperient  salts,  being  given  to  those 
ot  Ml  habit.  Finally,  as  no  organ  can  be 
healthy  unless  its  function  is  regularly  per- 
formed, the  best  and  also  most  certain  cure 
IS  a  happy  marriage, 
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Abscess. — Acute  prostatitis  may  run 
into  abscess  iu  from  five  to  seven  days. 
Pus  may  form  in  the  follicles  or  in  the  paren- 
chyma, or  around  the  gland ;  or  it  may  re- 
sult from  the  breaking  down  of  tubercular 
deposit,  or  from  malignant  growth  or  cal- 
culus in  the  prostate.  Practically,  suppu- 
ration in  or  about  the  prostate  may  be 
divided  into  acute  and  chronic  abscess. 

Symptoms. — In  acute  abscess  aU  the 
symptoms  of  prostatitis  are  aggravated. 
There  is  always  fever,  and  frequently  a 
rigor.  The  difficulty  in  making  water  may 
increase  until  there  is  complete  retention 
of  urine.  Chronic  abscess  generally  comes 
on  insidiously ;  it  usually  occurs  in  cases  of 
prostatic  hypertrophy,  where  catheterism  is 
regularly  practised.  The  patient  has  pain 
about  the  perineum,  and  is  Ul  and  com- 
plaining for  some  time  before  matter  is 
detected.  Prostatic  abscess  may  sponta- 
neously open  into  the  urethra,  rectum, 
bladder,  or  peritoneal  cavity,  or  by  the  side 
of  the  anus,  or  forwards  into  the  perineum. 
The  virriter  has  known  prostatic  abscess  to 
fiU  one  or  both  iliac  fossae,  and  to  require 
opening  in  the  groin  like  a  bubo. 

Diagnosis. — Fluctuation,  in  or  about  the 
prostate,  is  determined  by  a  rectal  examina- 
tion with  the  finger.  The  operation  is  a 
painful  one,  and  must  be  gently  done,  vdth 
the  patient  lying  on  his  back  and  the  finger 
well  greased  [not  oUed).  The  swollen  pro- 
state vidll  readUy  be  defined.  In  chronic 
abscess,  the  prostate  may  appear  only  hyper- 
trophied,  and  fluctuation  may  be  difficult  to 
make  out. 

Prognosis. —  Acute  abscess  generally 
soon  heals.  Chronic  abscess  is  much  more 
serious,  and  not  infrequently  fatally  ex- 
hausts the  sufferer. 

Treatment, — The  soothing  treatment  of 
acute  prostatitis  must  be  vigorously  carried 
out.  Hot  baths,  poultices  smeared  with 
laudanum  and  belladonna,  leeches,  or  wet 
cupping,  a  hot  water  enema  and  anodyne 
suppositories,  may  aU  be  employed.  Re- 
tention of  urine  must  be  relieved  by  cathe- 
ter— if  possible,  by  a  soft  one.  Catheterism 
will  often  cause  the  abscess  to  burst  into 
the  prostatic  urethra.  No  incision  should 
be  made  until  fluctuation  is  distinctly  felt, 
imless  the  pain  is  so  great  that  it  seems 
desirable  to  relieve  tension,  for  consider- 
able thickening  may  undergo  satisfactory 
resolution.  Dfrectly  fluctuation  is  detected 
the  abscess  must  be  opened.  If  the  matter 
is  close  to  the  rectum,  it  may  bo  aspirated 
through  the  bowel  or  opened  into  tho  bowel 
with  a  small  incision.  If  pointing  towards 
the  perineum  or  deeply  seated,  tho  sm'goon 


should  pass  his  finger  into  the  rectum  and 
enter  a  sharp-pointed  narrow  bistoury  into 
the  perineum  just  in  front  of  the  anus ;  tho 
knife  wiU  often  have  to  pass  in  an  inch  or 
more  before  matter  is  reached.  Tubti-- 
cular,  calculous,  and  ordinary  chronic  ab- 
scesses may  sometimes  require  to  be  freely 
opened  from  the  perineum  and  thorough]  ,- 
cleared  out  and  drained ;  in  these  cases  a 
grooved  staff  should  be  introduced,  and  the 
patient  held  as  for  lithotomy. 

Urinary  Fistula  following  Prostatic 
Abscess. — After  a  prostatic  abscess  has  been 
opened  by  the  surgeon's  knife,  or  has  dis- 
charged spontaneously  into  the  rectuin, 
ischio-rectal  fossa,  or  perineum,  the  case  is 
not  always  at  an  end ;  for  frequently,  if  it  is 
not  further  treated,  troublesome  lurinaiy 
fistula  results,  and  great  care  will  often  be 
necessary  to  prevent  this  unfortunate  con- 
sequence. The  external  opening  of  tho 
abscess-cavity  must  be  watched,  in  order  to 
observe  if  any  urine  issues  dm-ing  the  act 
of  micturition.  The  patient's  account  must 
be  verified  by  the  surgeon's  own  inspectioii 
while  water  is  being  passed.  If  urine  issues, 
the  urethra  must  be  examined  for  strictme, 
and  if  any  is  found,  it  must  be  treat  1 
immediately  by  internal  uretlirotomy 
interrupted  dilatation ;  for  as  long  as  stric-| 
ture  exists,  so  long  wiU  the  fistula  re-j 
main  unhealed.  If  the  urethra  is  found  to 
be  of  normal  calibre  throughout,  the  case 
may  be  left  to  itself  for  a  week  or  two  andl 
merely  watched,  in  the  hope  that  heaUngf 
win  take  place  naturally,  the  patient  mean-j 
while  keeping  himself  quiet.  If,  after  this 
interval,  the  fistula  has  not  closed,  the 
patient  must  be  taught  to  pass  the  simplest 
and  softest  catheter  applicable  to  liis  par- 
ticular urethra,  and  instructed  to  di-aw  oft 
aU  his  water  by  catheter ;  not  a  drop  oi 
turine  must  be  allowed  to  pass  naturally,  and. 
before  going  to  stool,  the  bladder  should  in- 
variably be  emptied  by  the  instrument,  hy 
these  means  the  majority  of  cases  will  heal 
up  soundly. 

Atrophy  of  the  Prostate. — Exhau?: 
ing  disease  lilte  phthisis,  the  wasting  of  olo 
age,  the  efl'ects  of  pressui-e — notably  in  obi 
standing,  unreUeved  stricture — and  disc 
such  as  abscess  in  the  prostate  itself, 
produce  atrophy  of  that  organ.   There  ai  . 
no  symptoms,  and  the  affection  is  wither.  ^ 
clinical  importance.  A  prostate  is  atrophici' 
if  it  weighs  between  two  and  three  drachir 

Hypertrophy  of  the  Prostate. — A! 
middle  age  the  prostate  is  liable  to  undci;: 
simple  erlargemont.    This  hyportrophj' 
singular  because  it  is  not  tho  result  of 
creased  function,  as  it  is  in  other  orga; 
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such  as  the  heai-t  of  the  pregnant  woman 
t  or  the  arm  of  the  blacksmith  ;  and  it  is  im- 
p  portant  because  of  the  great  influence  it 
r  frequently  has  upon  the  vital  function  of 
t  micturition.   See  Prostatic  Hypertrophy. 

Prostatic  Ulceration. — In  old-stand- 
t  ing  urethral  stricture,  prostatic  tdceration 
\  doubtless  precedes  extravasation  of  urine 
I  and  prostatic  fistulse.  It  is  not  an  indepen- 
ii  dent  disease,  and  does  not  require  special 
:  treatment. 

Prostatic  '  Stricture.' —  In  the  strict 
H  pathological  sense  of  the  term,  prostatic 
i  stricture  does  not  exist.  Cases  are  met 
■  with  occasionally,  however,  where  the  hy- 

*  pertrophy  has  so  invaded  the  urethra  that 
t  its  dilatabnity  is  very  slight,  and  the  catheter 
f  goes  so  tightly  that  there  is  some  excuse 
I  for  speaking  of '  stricture  at  the  neck  of  the 
(  bladder.'  A  dilating  ohvary  bougie  or  even 
I  metal  dilator  may  be  passed  with  caution, 
b  and  the  consequences  watched  before  the 

>  operation  is  repeated ;  if  irritation  does  not 
<  follow,  some  good  may  result ;  but,  gene- 
?.  rally,  the  safest  plan  will  be  to  select  a 
5  catheter  sufficiently  small  to  pass  with  ease. 

Prostatorrhcea  consists  of  a  thin  muco- 

>  purulent  discharge  from  the  m'ethra,  which 
!  is  not  easily  distinguished  from  an  ordi- 
»  nary  gleet.  It  frequently  supervenes  upon 
I  a  gleet,  and  occurs  amongst  those  who  are 
u  morbidly  anxious  about  their  sexual  organs 
i  and  who  are  in  bad  health.  Sometimes  the 
'  loss  of  fluid  at  stool  is  considerable.  The 

>  patient  always  exaggerates  the  importance 
t  and  severity  of  his  symptoms. 

Treatment. — Fresh  air,  exercise,  tonics, 

*  sea-bathing,  and  Uberal  diet  are  chiefly  in- 
:  dicated.  The  surgeon  must  assm-e  the 
?  patient  that  the  complaint  is  not  a  serious 
:  one,  and  insist  upon  his  leading  a  healthy 
^  sexual  hfe,  which  consists  in  the  natural 
»  performance  of  the  sexual  function,  never 
»  to  be  attained  outside  the  pale  of  matrimony, 
f  The  passage  of  a  cold  steel  sound  every 
u  three  or  four  days  may  prove  beneficial,  but 

the  best  local  apphcation  is  a  solution  of 
I  nitrate  of  silver  (5  to  10  grs.  to  f^j.)  apphed 
'  ^X™^'''"8of  ^  prostatic  injector.   A  flymg 

*  bliBter  may  often  advantageously  be  kept 
'  \\rL^      perineum  for  an  indefinite  period. 

When  there  is  much  loss  of  fluid  at  stool, 
it  will  be  diminished  if  the  patient  is  taught 
to  use  a  small  enema  of  water  before  re- 
tiring; the  process  of  dofffication  is  'then 
accomplished  with  little  muscular  exertion. 

Prostatic  Neuralgia. — Men  are  some- 
times met  with  who,  having  had  many 
attacks  of  gonorrhoea  or  much  urethral 
instrumentation,  or  being  simply  highly 
neurotic,  complain  of  constant  aching  at 


the  neck  of  the  bladder  and  along  the 
m-ethra.  They  are  free  from  aJl  apparent 
disease  of  the  prostate,  the  stream  of  urine 
firom  first  to  last  is  clear  of  inflammatory 
product,  and  there  is  no  calculus  or  urethral 
stricture. 

Treatment. — All  the  urinary  and  sexual 
functions  must  be  regularly  and  naturally 
performed.  The  general  health  is  to  be 
attended  to,  and  the  hepatic  system  cleared 
by  a  few  doses  of  blue-pill.  Iron,  nux 
vomica,  bromide  of  ammonium  and,  occa- 
sionally, belladonna  will  be  found  useful. 
As  a  rule,  no  instruments  should  be  passed, 
but,  occasionally,  distinct  improvement  will 
foUow  the  gentle  use  of  a  steel-sound.  Peri- 
neal blisters  may  be  tried. 

Tubercle  of  the  Prostate. — Tubercle 
rarely  invades  the  prostate ;  and  when  it 
does,  some  other  portion  of  the  genito- 
urinary apparatus,  generally  the  kidney  or 
testicle,  is  always  similarly  affected.  The 
deposit  consists  of  grey  miliary  bodies  in 
the  glandular  or  stromal  tissues;  these 
coalesce,  increase,  and  ultimately  form 
bodies  as  large  as  a  pea,  or  even  a  walnut ; 
sometimes  the  whole  gland  becomes  in- 
vaded. These  tuberculous  masses  may  at 
any  time  break  down  into  abscess,  which 
will  usually  burst  into  the  urethra;  but 
may  open  into  the  rectum,  ischio-rectal 
fossa,  or  peritoneal  cavity. 

Symptoms. — Generally,  the  patient  has 
frequency  of  passing  water,  and  pain  in  the 
act.  The  finger  introduced  into  the  bowel 
may  or  may  not  detect  the  deposit,  either 
as  one  or  more  isolated  masses  in  the  pros- 
tate, or  as  a  general  enlargement  of  that 
organ;  for  it  is  only  after  abscess  has 
occurred,  followed  by  destruction  of  tissue, 
cicatrisation,  and  contraction,  that  the  pros- 
tate can  be  said  to  become  smaller  when 
affected  by  this  disease.  The  urine  con- 
tains more  or  less  pus,  and  occasionally  a 
little  blood.  The  patient  slowly  becomes 
weaker  and  thinner.  The  diagnosis  is 
difiicult,  and  can  seldom  be  made  except 
after  considerable  careful  observation  of 
the  patient. 

Treatment. — Urelliral  instruments  must 
be  avoided  as  far  as  possible.  Stress  is  laid 
upon  this,  as  these  cases  are  often  need- 
lessly sounded  for  stone  over  and  over 
again,  with  much  injury.  Abscess  must 
be  watched  for  and  promptly  treated,  the 
patient's  general  health  cared  for  by  atten- 
tion to  diet,  exercise,  clothing,  and  climate, 
with  the  administration  of  such  tonics  as 
the  individual  case  demands. 

Prostatic  Cysts.— The  prostatic  gland 
follicles,  may  become  dilated  and  form 
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little  cysts.  These  cavities  are  frequently 
found  ia  the  hypertrophied  prostate.  They 
may  contain  semi-fluid  material  or  solid 
calculous  matter.  Hydatid  cysts  have  not 
been  found  in  the  prostate,  but  they  are 
not  uncommon  between  the  rectum  and  the 
bladder,  and  have  been  known  to  occasion 
complete  retention. 

Prostatic  Calculi. — Calculi  may  form 
in  the  prostate  as  in  other  glands,  and 
must  not  be  confounded  with  renal  or 
vesical  calcuH,  which  may  have  become 
fixed  in  the  prostatic  urethra.  They  be- 
gin as  inspissated  prostatic  secretion,  with 
degenerated  epithelium  cells  from  the 
tubes  and  acini ;  irritation  is  caused,  aud 
phosphates  are  deposited.  Several  hundreds 
have  been  found  in  a  single  prostate.  They 
vary  in  size  from  a  pin's  head  to  a  pea ; 
occasionally  they  gi-ow  as  large  as  a  chest- 
nut, and  a  mass,  consisting  of  coalesced 
calculi,  has  been  removed  weighing  3^ 
ounces.  When  numerous,  they  may  break 
through  their  partitions  and  collect  in  a 
kind  of  cyst ;  they  then  become  facetted 
from  constant  friction.  They  consist  of 
phosphate  of  lime,  a  trace  of  carbonate  of 
lime,  and  animal  matter  (84*5  p.c).  They  are 
frequently  associated  with  other  diseases 
of  the  urinary  organs — namely,  stone  in  the 
bladder,  hypertrophy  of  the  prostate,  and 
stricture  of  the  m-ethra. 

Symptoms. — Prostatic  calculi  are  often 
first  detected  when  the  patient  is  treated 
for  stricture  or  for  stone  in  the  bladder. 
Here,  the  sound  or  the  bougie  conveys  a 
grating  sensation  as  it  traverses  the  pros- 
tatic urethra,  and,  if  the  finger  is  introduced 
into  the  rectum,  the  stone  may  be  felt 
through  the  prostate.  In  other  caseS  the 
concretions  may  themselves  cause  local 
irritation,  pain  in  sitting  and  moving  about, 
possibly  obstruction  to  the  flow  of  urine, 
and  sometimes  even  abscess. 

Treatment.  —  The  general  treatment 
consists  in  attention  to  the  health.  The 
bowels  and  liver  should  be  gently  stimulated, 
and  the  mineral  acids  administered  in  an 
infusion  of  alchemilla  arvensis,  buchu,  or 
uva  ursi.  The  radical  treatment  consists 
in  their  removal  by  surgical  operation. 
The  formation  may  often  be  attacked  per 
urethram  with  a  short-beaked  lithotrite,  or 
a  pair  of  urethral  forceps  or  a  cm'ette ;  in 
using  the  latter  two  instruments,  the  cal- 
crdus  should  be  steadied  by  the  left  fore- 
finger in  the  rectum.  If  the  stone  is  large, 
an  attempt  may  be  made  to  seize  it  with  the 
lithotrite,  and  push  it  backwards  and  up- 
wards into  the  bladder,  where  it  may  be 
dealt  with  by  lithotrity.    In  other  cases  a 


periaeal  incision  must  be  made.  The 
patient  is  anaesthetised,  and  placed  in  the 
ordinary  lithotomy  position.  The  forma- 
tion is  localised,  and  its  size  estimated  Iji,- 
the  finger  in  the  rectum ;  a  grooved  staii 
is  introduced  and  held  in  position.  Gene- 
rally a  median  incision  will  suffice,  be- 
ginning about  an  inch  and  a  half  above 
the  anus,  and  continued  downwards  for 
an  inch  and  a  quarter.  The  stone  is 
cut  down  upon  and  removed  with  short 
forceps.  Care  must  be  taken  that  all  the 
stone  is  removed.  The  bladder  need  not 
be  interfered  with  by  this  operation,  and  it 
is  usually  a  safe  and  simple  one.  After  the 
operation,  a  soft  catheter  should  be  passed 
through  the  penis  into  the  bladder,  tied  in. 
and  worn  for  four  or  five  days.  If  the  ston 
is  considered  to  be  very  large,  the  perineal 
incision  may  be  made  into  the  m-ethra 
upon  a  grooved  staff,  as  in  lateral  lithotomy. 

Cancer  of  the  Prostate. — The  nomen- 
clature of  tumom's  is  in  a  transition  state ; 
according  to  the  most  recent  classification, 
tiunours  of  the  prostate  are  divided  into 
four  groups :  (1)  Myoma,  or  new  growth 
consisting  entnely  of  muscular  fibre,  a  very 
rare  form  of  tumom* ;  (2)  adenoma,  or  sim- 
ple hypertrophy,  including  the  encapsuled 
tumours,  see  Prostatic  Hypertrophy  ;  and 
the  two  mahgnant  groups,  (3)  sarcoma  (en- 
cephaloid  of  the  older  nomenclature),  the 
varieties  of  which  are — (a)  round-celled,  (b) 
spindle-celled,  (c)  lympho-sarcoma;  (4)  car- 
cinoma (scirrhus),  the  varieties  of  which  are 
— (a)  acinous,  (6)  tubular,  (c)  colloid,  No 
case  of  epithelioma  of  the  prostate  is  on 
record. 

Under  the  head  of  cancer  of  the  pros- 
tate we  here  include  sarcoma  and  carci- 
noma. The  former  is  much  the  more 
common.  The  prostate  may  be  primarily 
or  secondarily  affected  by  cancer.  For- 
tunately this  distressing  complaint  is  rare ; 
it  seldom  attacks  men  in  the  prime  of  hie, 
but  is  almost  entirely  confined  to  youth 
and  old  age. 

Symptoms  of  Cancer. — diagnosis  of 
cancer  must  only  be  made  after  close 
watching  of  the  case  and  careful  considera- 
tion ;  for  in  ordinary  hypertrophy  there 
may  be  much  pain,  and  great  size  and 
hardness  felt  by  the  rectum,  so  much  so  as 
readily  to  deceive  the  inexperienced.  More- 
over, chronic  prostatic  abscess,  a  much 
more  common  affection,  may,  in  its  earlier 
stages,  and  before  it  has  declared  itself  by 
fluctuation  or  discharge  of  matter,  present 
symptoms  remarkably  like  those  of  cancer. 
The  chief  symptom  is  pain,  more  or  less 
constant,  described  as  about  the  neck  of  tn« 
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bladder,  or  at  the  end  of  the  penis,  or  in 
the  thigh  or  leg.  At  first  there  is  fre- 
quency and  difficulty  ia  making  water; 
generally  the  patient  is  more  or  less  de- 
pendent upon  the  catheter.  The  uriae 
contains,  sooner  or  later,  pus  and  blood.  It 
may  be  noted  here  that  the  urine,  in  malig- 
nant diseases  of  the  bladder,  often  possesses 
a  pecuharly  disagreeable  smell,  almost  but 
not  entirely  characteristic  to  the  practised 
observer.  Washing  out  the  bladder  con- 
stantly, and  with  powerful  disinfectants, 
may  altogether  fail  to  remove  the  odour. 
There  are  usually  attacks  of  hsemorrhage. 
The  patient  becomes  weaker  and  thinner, 
and  latterly  may  have  deposits  in  the 
glands  of  the  groin,  or  in  those  along  the 
course  of  the  iliac  vessels.  In  doubtful 
cases,  the  urine  should  be  thoroughly 
searched  by  means  of  the  microscope  for 
cancer  cells ;  it  must,  however,  be  remem- 
bered that  the  sources  of  error  in  such 
examinations  are  very  numerous. 

Treatment.  —  The  patient's  powers 
should  be  sustained  by  suitable  food, 
stimulants  and  medicines ;  the  bladder,  if 
necessary,  reheved  of  retained  water  by 
catheter  exactly  as  in  the  retention  from 
hypertrophy  of  the  prostate,  and  washed 
out  from  time  to  time  with  disinfectants. 
Great  care  must  be  taken  to  ensure  an 
easy  daily  opening  of  the  bowels  by  suitable 
laxatives,  such  as  senna  electuary,  aloetic 
preparations,  castor-oil,  or  compound 
liquorice  powder.  The  diet  may  be  made 
to  aid  in  this  by  the  daily  ingestion  of 
whole-wheat  meal  bread,  oatmeal,  raw  or 
cooked  apples  and  other  fruits  (not  too 
sweet),  and  green  vegetables.  The  use  of 
the  enema,  every  day  or  every  other  day, 
"wiU  often  prove  of  the  greatest  service. 
Above  all,  the  patient  must  be  relieved  of 
pain:  ia  many  cases  the  hypodermic  in- 
jection of  morphia,  combined  with  a  little 
atropine,  wiU  be  best.  In  others,  anodyne 
suppositories  are  useful,  although  the  ac- 
tion of  suppositories  is  always  more  or  less 
Tuicertain.  A  suppository  should  always 
be  appHed  after  the  bowels  have  acted, 
'  ''ause  a  constant  source  of  uncertainty  of 
tion  is,  doubtless,  the  pushing  of  the  sup- 
pository into  a  mass  of  fceces.  In  other 
cases,  reUef  must  be  obtained  by  opiates 
administered  by  the  mouth ;  they  must  be 
selected  carefully,  and  those  chosen  which 
are  best  borne  by  the  individual  patient. 
Many  wUl  take  laudanum,  Battley's  solu- 
tion, or  the  hq.  morphite  hydrochloratis 
%7 ;  others  will  do  well  with  the  solution 
ot  the  buneconate  of  morphia,  and  others 
with  the  old-fashioned  black-drop.  Extir- 


pation of  cancer  of  the  prostate  is  only 
mentioned  here  that  it  may  be  condemned. 
It  has  been  attempted  two  or  three  times, 
and  has  in  each  case  been  followed  by  the 
speedy  death  of  the  patient.  In  one  in- 
stance the  peritoneal  cavity  was  found, 
after  death,  to  have  been  opened. 

Gr.  BUOKSTON  BbOWNE. 

PEOSTATIC  HYPERTROPHY  con- 

sists  in  an  increase  of  the  normal  elements 
of  the  organ.  The  normal  elements  are  :  (1) 
stromal,  consisting  of  involuntary  muscular 
fibre,  connective  tissue,  and  elastic  tissue  ; 
(2)  glandula/r,  consisting  of  racemose  glands, 
formed  of  basement  membrane  lined  with 
columnar  epithelium,  and  containing  se- 
creted matters.  The  hypertrophy  may 
consist  of  an  equal  increase  of  stromal  and 
glandular  structure.  This  is  rare;  more 
usually  the  stromal  are  increased  far  more 
than  the  glandular  elements.  In  very  rare 
instances  the  glandular  portion  is  in  excess 
of  the  stromal.  In  addition,  there  is  an 
interesting  and  surgically  important  form 
of  hypertrophy — namely,  a  grovd;h  of  both 
structures,  but  chiefly  of  the  stromal,  in 
the  form  of  distinct  tumours.  These 
tumours  are  embedded  in  the  body  of  the 
gland,  or  may  form  nearly  separate  out- 
growths into  the  bladder.  They  are  rarely 
found  except  when  general  enlargement  of 
the  prostate  exists.  They  are  the  peculiar 
bodies  which  occasionally  come  away  entire 
in  the  surgeon's  forceps,  during  the  perform- 
ance of  perineal  lithotomy. 

Hjfpertrophy  of  the  prostate  is  never 
found  in  men  under  the  age  of  fifty.  It 
usually  declares  itself  between  fifty- five  and 
sixty-five.  Actual  hypertrophy  of  the  pros- 
tate exists  in  about  thu-ty-four  per  cent,  of 
men  at  and  above  sixty  years  of  age,  and 
there  are  manifest  symptoms  in  about 
fifteen  or  sixteen  per  cent.  (Thompson).  If 
a  prostate  weighs  more  than  seven  drachms, 
it  may  be  _  said  to  be  hypertrophied.  An 
hypertrophied  prostate  has  been  known  to 
weigh  ten  ounces. 

For  surgical  purposes  the  prostate  may 
be  divided  into  three  parts,  two  lateral 
lobes  and  a  posterior  middle  lobe ;  these 
three  portions  may  undergo  equal  hyper- 
trophy, or  any  one  of  them  may  become 
more  developed  than  the  remaining  two. 
The  enlargement  of  the  middle  lobe  is 
perhaps  the  most  important,  because  it 
interferes  more  with  the  performance  of 
micturition  than  does  lateral  enlargement. 
A  patient  may  have  marked  prostatic 
enlargement  and  yet  have  little  or  no  difli- 
culty  in  passing  water ;  on  the  other  hand, 
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lie  may  have  great  difficulty,  and  indeed 
may  be  imable  to  make  any  water  except 
by  catheter,  and  the  siorgeon  may  be  unable 
to  detect  any  enlargement  per  rectum.  In 
such  a  case  the  middle  lobe  is  the  only  part 
enlarged.  Care  must  always  be  taken  not 
to  confound  hypertrophy  of  the  prostate 
with  inflammatory  depositions  in  that 
organ.  Men  under  fifty  are  often  carelessly 
spoken  of  as  having  enlarged  prostates, 
when  really  they  are  suffering  fi-om  prosta- 
titis, or  in  rare  cases  have  special  patholo- 
gical formations  in  the  organ. 

Causes. — The  consequences  of  the  en- 
larged prostate  are  so  serious  that,  natm-ally, 
all  who  have  studied  the  subject,  from  the 
earliest  times,  have  anxiously  inquired  why 
a  certain  number  of  elderly  men  are  so 
afflicted.  We  are  still,  however,  in  the 
dark,  and  the  truest  answer  is  that  we  do 
not  know  the  cause  of  hypertrophy  of  the 
prostate.  It  may,  however,  be  definitely 
stated  that  the  disease  affects  all  sorts  and 
conditions  of  men,  and  that  those  of  full  or 
gouty  habit,  especially  if  they  are  obUged  to 
lead  sedentary  Lives,  are  more  prone  to  the 
complaint  than  others.  It  has,  iadeed, 
been  called  '  the  judge's  disease  ; '  and 
certainly  judges,  magistrates,  members  of 
parliament,  bankers,  clerks,  shoemakers, 
weavers,  tailors,  and  coachmen  form  a  large 
proportion  of  those  afflicted. 

Symptoms. — The  enlargement  of  the 
prostate  necessarily  interferes  with  the 
mechanism  of  mictm-ition,  and  the  bladder 
finds  difficulty  in  dealing  with  any  undue 
accumulation  of  m-ine,  as  after  sleep  or  after 
the  taking  of  stimulating  fluids.  This  is  the 
explanation  of  what  is  usually  the  first 
symptom  of  hypertrophy — namely,  that  the 
patient  finds,  on  rising  in  the  morning,  that 
he  can  only  empty  his  bladder  by  repeated 
efforts,  and  that  he  is  therefore  called  upon 
to  make  water  fi-equently  during  dressing. 
Others  find  that  they  are  disturbed  twice  or 
thrice  in  the  night  to  pass  water.  Often, 
there  are  obscm'e  aches  and  pains  about  the 
neck  of  the  bladder.  There  may  be  a  Httle 
undue  straining  at  stool,  with  Hi-defined 
but  general  uneasiness.  In  rarer  cases 
there  may  be  marked  pressure-symptoms, 
such  as  pain  down  one  or  other  great  sciatic 
nerve.  The  patient  may  be  troubled  with 
erections  of  the  penis  ;  he  may  also  notice 
that  his  stream  of  uriae  is  poor,  that  it  does 
not  commence  well,  and  that  when  once 
begun  he  has  to  make  contiuued  effort  to 
keep  it  up.  If  the  patient  obtains  no  relief 
firom  art,  his  symptoms  gradually  increase 
in  severity.  Very  commonly,  he  may  sud- 
denly be  seized  with  complete  retention  of 


urine  ;  but  if  this  is  not  the  case  he  gradually 
fails  to  empty  his  bladder,  the  quantity  of 
habitually  retained  urine  slowly  increases, 
and  the  calls  to  pass  water  become  more 
and  more  frequent,  especially  at  night ;  he 
begius  to  experience  pain  when  the  desire 
to  mictm-ate  comes  on,  which  is  reheved 
by  passing  water,  and  is  therefore  unlike 
the  pain  of  stone.  Throughout  the  progress 
of  the  disease  the  urine  may  remain  clear 
and  acid,  but  without  the  intervention  of 
urethral  instruments  cystitis  may  come  on, 
and  the  mrine  become  decomposed  and 
loaded  with  mucus  and  the  products  of  de- 
composition. 

Sooner  or  later  the  patient  begins  un- 
consciously to  wet  his  bed  at  night.  This 
incontinence  is  rarely  true  'incontinence 
of  mrine,'  which  term  means  that  the 
bladder  cannot  hold  any  water  at  all. 
Prostatic  enlargement,  in  very  exceptional 
cases,  may  so  open  the  neck  of  the  bladder 
that  the  organ  can  only  retain  a  very  small 
quantity  of  urine  ;  but  the  surgeon  must 
always  suspect  a  man,  over  fifty  years  of 
age,  who  complains  that  he  cannot  hold  his 
water  and  that  it  is  always  coming  from 
him,  of  having  a  bladder  full  of  uriae,  the 
apparent  incontiuence  being  in  reality  the 
overflow  from  an  habitually  full  or  engorged 
bladder.  Too  much  stress  cannot  be  laid 
upon  this,  and  sm'geons  may  accept  as  an 
axiom  that  cm  involimtarry  flow  of  urine 
indicates  retention,  not  incontinence.  Ee- 
membrance  of  this  will  save  many  a  patient 
from  death,  and  many  a  practitioner  fi-om 
disgrace.  At  any  time  haemorrhage  may 
occur ;  the  bleeding  is  rarely  severe,  and 
often  relieves  the  bladder  and  prostate  con- 
siderably. If  fi'om  ignorance  on  the  part 
of  the  patient,  or  fi"om  a  mistaken  dread  of 
the  catheter  on  the  part  of  either  patient  or 
surgeon,  a  case  of  prostatic  disease,  causing 
the  bladder  to  fail  to  empty  itself,  is  left  un- 
treated by  instruments,  the  progress  of  the 
case  will  be  as  given  below;  death  being 
sometimes  more  speedily  brought  about  by 
the  intervention  of  a  chiU,  or  retention  of 
urine  or  other  disorder,  making  surgical  in- 
terference with  the  lu'inary  organs  absolutely 
imperative  at  a  time  when  they  may  prove 
themselves  unable  to  bear  the  shock  ot 
operation,  in  consequence  of  long-standing 
urinary  embarrassment. 

At  first  the  bladder  imdergoes  sorne  hy- 
pertrophy, and  then  becomes  either  simp'-^ 
dilated  or  sacculated,  owing  to  the  gri'  ' 
pressure  which  has  to  be  exerted  in  ordi 
to  void  m-ine.  By  hydrostatic  law,  this 
pressm'e  is  equally  transmitted  in  all  direc- 
tions, and  brought  to  bear  upon  every 
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portion  of  the  bladder- wall.  Sacculation  of 
the  bladder  results  from  the  mucous  mem- 
brane being  gradually  forced  outwards 
between  the  muscular  trabeculse.  Sacculi 
16  almost  invariably  multiform  ;  their  walls 
consist  merely  of  mucous  membrane,  and, 
where  the  bladder  is  covered  by  serous  mem- 
brane, of  peritoneum  also.  In  advanced 
fasease,  an  attack  of  retention  of  urine  or 
the  appHcation  of  violence  may  cause 
rupture  of  a  sacculus  either  extra-  or  intra- 
peritoneally,  with  fatal  result,  especially  in 
the  latter  instance.  CKnically,  saccufi  of 
the  bladder  are  interesting,  as  phosphatic 
calcuH  are  apt  to  form  in  them.  Urine 
never  regurgitates  from  the  bladder  into  the 
ureters,  but,  as  urine  is  constantly  passing 
£i-om  the  kidneys  into  the  ureters,  and  as 
they  cannot  readily  convey  their  contents 
into  the  engorged  and  constantly  contract- 
ing bladder,  they  gradually  become  dilated ; 
the  pelvis  of  the  kidney  shares  in  this  dila- 
tation, and  the  renal  structure  itseK  be- 
comes diseased  from  the  obstruction  met 
^dth  to  the  outflow  of  urine.  Interstitial 
nephiitis  ensues,  followed  by  abscess  (sur- 
gical kidney),  uraemia,  coma,  and  death. 

In  all  cases  of  suspected  hypertrophy  of 
the  prostate,  a  rectal  examination  should 
be  made.  The  patient  lies  on  his  back,  and 
thesui'geon  gently  introduces  his  forefinger. 
The  finger  should  be  familiar  with  the 
dimensions  of  the  normal  prostate,  which 
is  not  larger  than  a  chestnut,  and  can  easily 
be  defined  above  and  on  each  side.  Usually, 
the  enlarged  prostate  will  feel  as  large  as 
a  Tangerine  orange,  sometimes  much  larger. 
As  before  stated,  occasionally  no  enlarge- 
ment may  be  felt  by  rectum,  although  there 
is  sufficient  hypertrophy  of  the  middle  lobe 
to  cause  complete  retention.  In  certain 
cases  it  is  proper  to  ascertain  the  amount 
of  prostatic  growth  kito  the  bladder ;  but 
this  can  only  be  done  by  the  introduction 
of  a  short  beaked  metal  sound,  and,  as 
mstrumentation  should  always,  at  the  com- 
mencement of  treatment,  be  reduced  to  a 
nainimum,  the  prudent  surgeon  will  rarely 
deem  it  necessary  to  sound  imless  symp- 
toms of  calculus  are  also  present.  When 
the  prostate  is  examined  by  a  sound,  the 
length  of  sound  introduced  before  the  cavity 
of  the  bladder  is  reached  must  be  noted, 
and,  when  the  beak  has  fairly  entered,  an 
attempt  should  be  made,  by  depressing  and 
rotatmg  the  handle,  to  turn  the  beak  to  one 
or  other  side.  If  at  the  same  time  the 
angei  is  passed  into  the  rectum,  a  very  good 
Idea  can  be  formed  of  the  extent  of  the 
Hypertrophy.  It  has  been  asserted  that  the 
enlarged  prostate  grooves  the  ftecos  as  they 


pass.  This  is  not  the  case.  Sometimes, 
owing  to  great  hypertrophy  of  the  prostate, 
the  bladder  becomes  entirely  an  abdominal 
organ,  and,  when  only  containing  five  or 
six  ounces  of  urine,  suprapubic  dulness  on 
percussion  will  be  found  as  high  as  the 
navel. 

Treatment. — The  importance  of  the  treat- 
ment of  enlarged  prostate  caimot  be  over- 
estimated. If  properly  treated,  Hfe  may 
often  be  indefinitely  prolonged  instead  of 
suddenly  cut  short,  and  the  latter  part  of  it 
rendered  tolerable  and  useful  instead  of 
miserably  painful.  Moreover,  there  are 
few  cases  more  Likely  to  bring  the  surgeon 
into  sometimes  deserved,  but  far  oftener 
into  entirely  undeserved,  discredit.  Thus, 
a  surgeon  overlooks  a  distended  bladder, 
another  practitioner  passes  a  catheter  and 
removes  a  pint  or  more  of  urine,  to  the  great 
advantage  of  the  patient,  who  naturally 
draws  his  own  inference ;  or,  on  the  other 
hand,  from  causes  explained  further  on,  a 
case  may  perish  in  spite  of  the  most  skilful 
attention  after  the  passage  of  a  catheter. 

In  the  first  place,  it  must  be  definitely 
stated  that  aU  attempts  to  diminish  the 
biilk  of  the  enlarged  prostate  by  means  of 
medicines  applied  locally  or  by  the  mouth  ; 
or  to  excise  portions  of  the  gland  by  perineal 
incisions,  or  by  instrrmaents  introduced 
through  the  urethra,  or  to  destroy  portions 
by  the  electric  or  other  cautery,  are  worse 
than  useless.  So  also  is  the  injection  of 
iodine  into  the  body  of  the  gland,  or  the 
use  of  beUied  sounds  to  dilate  the  prostatic 
m-ethra.  Grave  injury  may  be  inflicted 
by  all  these  attempts  to  make  a  radical 
cure,  and  although  the  subject  is  a  very  in- 
teresting one  and  has  engaged  the  attention 
of  many  good  surgeons,  there  is  at  present 
no  sound  evidence  before  the  profession  that 
any  of  these  plans  of  treatment  are  of  the 
smallest  use  ;  the  practitioner  may,  there- 
fore, safely  dismiss  them  from  his  mind, 
and  confine  himself  to  the  palliative  treat- 
ment of  the  affection. 

Catheterism. —  When  a  patient,  over 
fifty  years  of  age,  without  any  history  of 
strictmre,  and  vmaccustomed  to  urethral 
instriunents,  consults  his  sm"geon  about 
frequency  in  passing  water,  and  perhaps 
other  painful  urinary  symptoms,  it  will  be 
of  the  first  importance  to  ascertain  if  he  is 
emptying  his  bladder.  This  can  only  be 
done  by  passing  a  catheter,  and,  as  will  be 
immediately  described,  catheterism  may  be 
followed  by  important  consequences.  These 
consequences  wUl  be  much  less  severe,  and 
in  inany  cases  may  be  efi'ectually  warded 
off,  if  the  following  precautions  are  taken. 
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They  should  always  be  taken  wherever 
easily  practicable,  and  invariably  if  the 
patient  has  had  urinary  symptoms  for  some 
time,  and  if  he  is  elderly,  worn-out,  and  really 
in.  Other  cases  may  be  treated  with  a  Httle 
less  ceremony,  and  sometimes  necessarily 
so,  since  nervous  patients  may  be  seriously 
excited  and  alarmed  if  they  see  that  much 
preparation  is  required,  and  they  may  there- 
fore be  tempted  to  forego  the  operation  and 
lose  the  chance  that  surgery  offers  them  of 
maintenance  of  health.  In  such  cases, 
the  sm-geon  may  pass  the  catheter  in  his 
consulting-room,  hxit  he  will  do  well  to 
advise  his  patient  to  go  home  immediately 
afterwards,  and,  if  not  very  robust,  to  go  to 
bed  and  stay  there,  warm  and  quiet,  for  the 
next  twelve  or  eighteen  hours.  But  if  con- 
venient, and  certainly  if  the  case  appears  to 
be  a  grave  one,  an  appointment  should  be 
made  with  the  patient  to  meet  him  in  his 
bedroom  at  home ;  the  room  must  be  warm, 
and  he  shoidd  be  in  his  dressing-gown,  ready 
to  go  to  bed  if  so  advised,  after  the  catheter 
has  been  introduced. 

Before  passing  a  catheter,  the  patient  is 
desu'ed  to  make  aU  the  water  he  can  by  his 
natural  efforts ;  he  must  be  at  his  ease,  and 
on  no  accoimt  be  hm-ried.  He  is  then  placed 
with  his  back  to  the  wall,  and  the  surgeon 
seats  himself  in  front  and  passes  a  perfectly 
clean,  small,  soft  catheter.  A  No.  7  E  vul- 
canised india-rubber  catheter  is  less  painful 
to  the  patient  than  any  other,  but  some- 
times it  wHl  not  pass  readily,  and  then  a 
soft  coudee  catheter  of  the  same  size  should 
be  used.  (See  Prostatic  Betention  under 
Eetention  of  Urine.)  All  urine  drawn 
off  wUl  be  water  which  the  patient  could 
not  pass,  or  '  residual  m-ine.'  The  patient 
should  keep  his  room  for  the  rest  of 
the  day  and  take  a  hot  sitz-bath ;  if  the 
quantity  drawn  off  exceeds  three  or  four 
oimces,  he  should  go  to  bed.  If  the  bladder  is 
found  empty,  and  if  aU  is  weU  on  the  follow- 
ing day,  he  may  be  allowed  to  go  about  as 
usual.  But  if  he  is  found  to  retain  only  one 
or  two  oimces,  the  experiment  above  detailed 
should  be  repeated  next  day,  in  order  to 
avoid  error.  A  frequent  somxe  of  error  is 
that  the  patient,  when  desfred  to  pass  water, 
faUs  from  nervousness  to  make  his  bladder 
act  as  fully  as  it  is  really  capable  of  doing. 
If,  however,  several  ounces  are  foimd  re- 
tained, or  if  the  habitual  retention  of  two 
or  three  ounces  is  confirmed  by  a  second 
inquiry,  the  patient  will  have  to  commence 
the  regular  use  of  the  catheter,  and  wiU  at 
first  need  close  attention.  Should  the 
quantity  of  retained  urine  be  considerable, 
say  ton  to  twenty  ounces,  he  must  not  be  j 


allowed  to  leave  his  bed,  and  will  require 
special  treatment,  which  will  be  detailed 
after  the  fever  which  may  follow  oatheterism 
has  been  described. 

Fever  following  Oatheterism  (Urin- 
ary Fever). — Some  men  take  to  the  habitual 
use  of  the  catheter  without  any  constitu- 
tional disturbance ;  but,  usually,  catheterism 
is  followed  by  a  more  or  less  well-marked 
febrile  attack.  This  fever  comes  on  inde- 
pendently of  abrasion  of  urethral  surface  or 
of  any  septic  contagion;  it  is  frequently 
confoimded  vdth  septicsemia,  but  is  quite  a 
distinct  fever.  It  must  not  be  forgotten, 
however,  that  septicaemia  may  foUow  injury 
to  the  urethra,  just  as  it  may  foUow  a  wound 
in  any  other  part  of  the  body.  The  fever 
now  under  consideration  has  unquestion- 
ably a  neurotic  cause,  being  due  to  reflex 
frritation  communicated  from  the  ui-ethra 
to  the  excretory  apparatus  of  the  kidney ; 
it  may  foUow  the  most  skilful  and  deUcate 
passage  of  a  urethral  instrument  vnth.  every 
antiseptic  precaution,  or  any  kind  of  surgical 
or  other  interference  (passage  of  a  renal 
calculus)  with  the  urinary  organs.  The 
kidneys  are  in  a  state  of  shock  more  or  less 
complete,  and  more  or  less  temporary.  The 
shock  may  be  so  profotmd  that,  for  a  time, 
there  is  complete  suppression  of  urine. 
Practical  surgeons  have  long  been  satisfied 
that  the  fever  has  a  renal  origin ;  the  term 
urinary  fever  is,  therefore,  more  correct 
than  the  terms  catheter  or  urethral  fever 
which  are  sometimes  used. 

The  time  that  may  elapse  between  cathe- 
terism and  the  onset  of  urinary  fever  is  very 
uncertain ;  fever  may  come  on  within  a  few 
hours  or  any  time  during  the  first  week.  It 
is  generally  but  not  always  marked  at  its 
outset  by  a  rigor,  followed  by  heat  and  pro- 
fuse sweating :  the  temperattu-e  varies  from 
100°  to  105°  F.  The  attack  may  be  very 
transient,  or  it  may  be  recurrent ;  but  it  is 
usually  a  continuous  fever.  The  patient 
feels  very  low  and  prostrate,  the  tongue 
becomes  dry,  there  is  no  appetite,  but  great 
thu'st.  This  condition  may  last  a  week  or 
ten  days  and  pass  gradually  away,  or  the 
patient's  state  may  become  rapidly  alarm- 
ing. If  the  temperature  keeps  high  (103°) 
and  the  pulse  for  some  days  is  over  100, 
and  if  the  tongue  is  hard,  dry,  and  fim-ed, 
the  prognosis  is  unfavourable.  Usually, 
the  temperature  rapidly  comes  down,  the 
pulse  keeps  about  90,  and  the  patient  ulti- 
mately makes  a  good  recovery  and  remains 
thoroughly  accustomed  to  his  catheter.  lu 
the  present  state  of  our  knowledge,  there 
is  reason  to  believe  that  these  cases  do  not 
end  fatally  if  the  kidneys  are  healthy  at  the 
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outset,  and  if  all  the  precautions  about  to 
be  described  are  taken.  But  if,  fi-om  long- 
standing urinary  obstruction,  the  kidneys 
?are  diseased,  they  may  not  be  able  to  recover 
themselves,  and  the  patient  dies  ursemio  and 
comatose. 

Unfortunately,  the  use  of  the  patheter 
appears  to  the  patient  and  his  friends  to 
.bo  the  starting-point  of  the  illness,  and 
s  surgery,  or  in  other  words  the  catheter, 
1  is  unjustly  blamed ;  whereas  the  fatal  re- 
isult  is  really  due  to  want  of  the  catheter 
I  at  the  proper  time.  For,  if  that  instru- 
iment  had  been  used  when  the  obstructive 
i  disease  first  manifested  itself,  the  renal 
mischief  which  actually  causes  death  would 
jhave-  been  prevented.  We  have  no  means 
tof  ascertaining  beforehand  whether  the 
:  kidneys  are  in  a  state  to  bear  catheterism 
tor  not;  although,  undoubtedly,  urine  of  a 
>low  specific  gra^^:ty  is  an  unfavourable  sign. 
iiBut  we  need  not  let  this  inability  impede 
uour  practice,  for  if  a  catheter  is  necessary, 
con  account  of  partial  or  complete  retention, 
\it  must  be  used,  otherwise  the  patient's 
(fete  is  sealed ;  and  if,  through  long-continued, 
Jalthough  perhaps  unobserved,  disease,  he 
asuccumb  from  urinary  fever,  it  is  very 
certain  that  had  he  not  used  the  catheter 
«he  would  have  died  also,  and  with  much 
suffering.    See  Ueetheal  Fever. 

Treatment  at  commencement  of  Ha- 
i  bitnial  Catheterism. — If  from  the  patient's 
t  symptoms,  and  the  large  area  of  hypo- 
igastrio  dulness  on  percussion,  there  is  little 
pdoubt  that  the  bladder  contains  a  large 
t  quantity  of  urine  (a  pint  or  more),  the  fever, 
which  is  almost  absolutely  certain,  in  such 
a_  case,  to  foUow  catheterism,  may  be  con- 
siderably controlled  if  a  small  dose  of  opium, 
laudanum,  or  morphia,  is  administered  half 
an  hour  before  the  catheter  is  first  used. 
In  all  cases,  if  there  is  much  constitutional 
:  irritability,  advantage  will  follow  the  ad- 
ministration, two  or  three  times  a  day,  of 
Esmall  doses  of  morphia.     Should  rigors 
I'Occur,  spirits  must  not  be  administered,  but 
bthe  patient  should  be  wrapped  up  warmly 
m  bed,  hot  bottles  be  put  to  his  feet,  and  hot 
-tea  or  other  simple  drink  given  to  encourage 
■perspiration.   From  a  consideration  of  the 
(pathology  of  urinary  fever,  it  follows  that,  at 
the  commencement  of  habitual  catheterism, 
Wi  the  organs  which  are  complementary  in 
•luieur  action  to  that  of  the  kidney— the  lungs, 
'uver,  intestines,  and  notably  the  skin— should 
be  kept  active  and  in  order.    This  can  only 
'  be  done  by  confining  the  patient  for  at  least 
!a  tortnight  to  a  warm  room,  and,  if  there  is 
"tever,  to  his  bed-   The  diet  should  consist 
01  bread,  vegetables,  soup,  fish,  game,  and 


chicken,  with  little  if  any  butcher's  meat, 
and  no  milk  or  cheese ;  spirits  must,  as  a 
rule,  be  avoided,  and  as  Uttle  wine  given 
as  the  patient's  previous  habits  will  allow. 
The  bowels  and  liver  must  be  kept  gently 
acting  by  some  laxative  medicine,  combined 
with  small  doses  of  blue  bill.  Irritation 
and  soreness  of  the  parts  must  be  met  by 
hot  baths. 

Above  all,  the  patient  must  be  able 
to  obtain  relief  by  the  catheter  when- 
ever necessary.  As  the  secretion  of  urine 
varies  in  quantity  from  time  to  time  during 
the  twenty-four  hours,  he  should  not  be 
dependent  upon  the  periodical  visits  of  his 
surgeon  for  relief  by  the  catheter,  but 
should  learn  to  pass  it  himself  or  have  a 
skilful  attendant  always  at  hand.  If  the 
quantity  retained  is  about  three  ounces,  the 
catheter  must  be  passed  morning  and  even- 
ing. If  the  quantity  is  more  than  three  and 
less  than  six  oimces,  the  instrument  must 
be  used  three  times  in  twenty-four  hours  ; 
if  the  amoimt  is  much  over  six  ounces,  it 
will  be  required  four  times  a  day.  Should 
no  water  be  made  naturally,  the  catheter 
must  be  used  whenever  the  desire  to  mic- 
turate comes  on.  Patients  often  try  to 
postpone  the  use  of  the  catheter  as  long  as 
possible,  and  look  upon  the  instrument  as  a 
source  of  irritation.  This  is  not  the  case, 
and  it  is  better  for  them  to  pass  the  catheter 
even  oftener  than  is  really  necessary  than 
too  seldom. 

Special  Care  after  Complete  BetenUon. 
For  the  instrumental  reHef  of  retention 
firom  enlarged  prostate,  see  Ketention  op 
Urine. 

All  the  details  above  enumerated  as 
necessary  when  catheterism  is  commenced, 
are  here  more  than  ordinarily  called  for. 
If  the  patient  prove  to  be  one  of  the  very 
few  who,  after  such  an  attack,  do  not  re- 
quire to  commence  regular  catheterism, 
because  he  recovers  with  complete  control 
over  his  bladder,  he  should  keep  his  bed 
for  twenty- four  hours,  and  his  house  for  two 
or  three  days,  and  take  a  Httle  calomel  or 
blue-pill  with  some  colocynth  or  rhubarb. 
If,  on  the  other  hand,  as  is  almost  sm-e  to 
be  the  case,  the  regular  use  of  the  catheter 
is  required,  the  patient  should  be  kept  in 
bed  until  the  fever,  which  is  to  bo  expected 
within  the  first  five  or  six  days,  has  passed 
away.  A  catheter  should  not  be  tied  in 
unless,  owing  to  irregularity  of  the  canal 
or  false  passages,  constant  catheterism  is 
very  difficult.  A  silver  catheter  should 
never  be  retained.  If  the  amount  of  reten- 
tion has  been  great,  say  30  to  40  ounces 
the  bladder  should  not  be  emptied  at  the 
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first  catlieterism,  but  about  20  ounces  be 
drawn  off.  Death  from  syncope  has  been 
known  to  follow  the  sudden  emptying  of  a 
bladder  imdor  these  circumstances,  and,  in 
all  cases,  such  a  proceeding  increases  the 
shock  to  the  system,  causes  pain,  and  may 
provoke  dangerous  cystitis.  Generally,  it 
is  wise  to  let  four  or  five  days  pass  before 
the  bladder  is  entirely  emptied.  Early  in 
the  progress  of  such  a  case  there  may 
be  a  good  deal  of  hsemorrhage  into  the 
bladder. 

After  complete  prostatic  retention,  it  is 
improbable,  although  not  impossible,  that 
the  patient  will  recover  the  power  of 
emptying  his  bladder.  He  may  be  fortu- 
nate enough  to  regain  his  power  completely ; 
but  this  is  very  rare,  and  if  he  regains 
power  at  all,  it  is  more  likely  to  be  partial 
only.  In  any  case,  he  should  learn  to  pass 
a  catheter  Mdthout  delay,  either  in  order 
to  use  it  habitually,  or  when  seized  with 
retention,  which  is  very  likely  to  recur. 
Patients  are  often  most  anxious  to  be 
treated  for  want  of  bladder  power,  but 
reliance  must  not  be  placed  on  drugs, 
although  a  little  strychnia  may  be  given. 
The  general  health  and  nutrition  must  be 
carefully  attended  to,  and  the  bladder 
allowed  all  the  reUef  from  the  catheter  it 
requfres.  The  catheter  is  a  good  fr-iend  to 
an  atonied  bladder,  and  its  use  allows  the 
bladder  any  chance  it  has  of  recovering  its 
tonicity,  although  the  very  reverse  of  this 
is  often  considered  to  be  the  case. 

General  Treatment  of  the  Enla/rged 
Prostate. — Cases  of  prostatic  hypertrophy 
are  not  infrequently  met  with,  where  there 
is  no  habitual  complete  or  incomplete  re- 
tention of  urine,  but  where  the  patient  is 
subject  to  sudden  attacks  of  what  he  calls 
'  stoppage  of  his  water.'  These  are  brought 
about  in  thi-ee  ways :  first,  by  the  influence 
of  strong  emotion  or  excitement,  as  great 
or  prolonged  mental  effort,  anger,  fear,  or 
grief,  which  appear  to  withdraw  nervous 
energy  from  an  organ  already  in  need  of 
all  it  can  possess,  and  bring  about  entire 
inability  on  its  part  for  a  time  to  expel  its 
contents.  Secondly,  by  mechanical  closiure 
of  the  prostatic  urethra  and  neck  of  the 
bladder  due  to  congestion,  which  may  be 
caused  by  exposure  to  cold,  constipation, 
venereal  excitement,  and  prolonged  sittings 
(railway  journeys  in  the  sitting  posture, 
particularly  if  occupying  many  hours,  and 
if  the  weather  is  cold,  are  very  likely  to 
bring  on  retention  in  these  cases).  Thirdly, 
by  any  cause  which  fills  the  bladder  with 
more  urine  than  it  is  able  to  cope  with, 
diuretic  medicines,  excess  of  alcoholic  or 


other  stimulating  drinks,  or  failure  on  the 
part  of  the  patient  to  give  his  bladder  an 
opportunity  of  relief  when  it  first  demands 
it.  The  advice  to  be  given  to  these 
patients  is  obvious :  they  must  avoid  mental 
excitement,  exposure  to  cold,  much  stimu- 
lant, long  railway  jomneys,  and  so  on. 
Above  all,  they  must  be  taught  to  use  a 
simple  catheter,  so  that,  whenever  and 
wherever  seized  with  retention,  they  may 
be  able  at  once  easily  and  safely  to  reUeve 
themselves. 

The  majority  of  sufferers  from  enlarged 
prostate,  however,  sooner  or  later  require 
regular  catheterism,  and  should  be  in- 
variably taught  to  perform  it  for  them- 
selves. The  best  instrument  for  habitual 
use,  imdoubtedly,  is  the  soft  French  coudee 
catheter  (No.  7,  E.) ;  the  end  is  permanently 
turned  up,  and  in  consequence  avoids 
the  irregularities  of  the  floor  of  the  pro- 
static mrethra  and  passes  easily  into  the 
bladder.  Some  patients  prefer  the  vul- 
canised india-rubber  catheter ;  but  its  in- 
terior is  small  and  its  walls  are  thick,  and 
contact  with  oil  causes  it  to  swell  and  de- 
stroys its  pohshed  surface.  The  oHvaiy 
catheter  is  rarely  desirable  when  the  pros- 
tate is  enlarged,  but  the  English  gum  cathe- 
ter is  not  infrequently  superior  to  all  others. 
As  a  rule,  silver  catheters  should  not  be 
used.  Sometimes  the  most  careful  manipula- 
tion of  the  catheter  will  fail  to  empty  the 
bladder.  When  this  is  the  case,  there  is 
probably  some  sacculation  of  the  bladder, 
or  dilatation  of  the  ureters,  or  large  inter- 
uretal  ridge.  The  patient  is  to  be  advised 
not  to  keep  pushing  his  catheter  in  and 
out,  in  search  of  a  Httle  more  urine,  beyond 
a  minute  or  so,  but  to  tmst  to  washing  out 
the  bladder  at  stated  times  to  keep  it  fi'ee 
from  decomposing  urine.  Much  manipu- 
lation of  the  catheter  is  very  likely  to 
cause  orchitis. 

Catheters  must  be  kept  scrupulously 
clean;  they  should  be  syringed  througli 
every  now  and  then  with  a  solution  ot 
carbolic  acid  (1  in  500).  The  best  lubri- 
cant is  fresh  olive  oil ;  if  desired,  a  Httle 
carboHc  acid  may  be  added  (1  in  40). 
Some  prefer  castor  oil  and  others  vaseline. 
It  will  add  much  to  the  patient's  comfort 
if  he  is  directed  to  draw  back  the  foreskin 
once  or  twice  a  day  and  wash  with  soap  and 
water,  to  dry  the  part  thoroughly,  aud 
apply  a  little  simple  dusting  powder  witn 
a  puff  before  readjustment.  Neglect  ol 
this  precaution  may  result  in  inflamm-i- 
tion,  soreness  and  itching,  from  the  constant 
manipulation  and  contact  with  urine  autl 
oil. 
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The  diet  should  he  light  and  unstimu- 
tiug;  food  shovild  be  selected  which 
uds  to  keep  the  bowels  easily  opened, 
oh  as  vegetables,  apples,  and  brown 
dad.  The  less  stimulants  are  used  the 
■Iter.  Exercise  should  be  taken  regularly, 
hen  once  the  catheter  has  been  mastered, 
ere  is  no  reason  why  the  patient  should 
It  resume  his  usual  activity,  and  ride  or 
on  himt.  He  should  also  retm-n  to  his 
pursuits  and  the  ordinary  duties  of 
ty ;  examples  are  mmierous  of  men, 
pying  active  and  responsible  positions. 


x/         i~J  X   i  "-^ 

10  have  practised  catheterism  fifteen, 
eaty,  and  even  thii-ty  years,  and  finally 
ve  died  of  complaints  in  no  way  con- 
cted  with  their  urinary  organs. 
The  whole  of  the  medicinal  treatment 
the  enlarged  prostate  consists  in  keeping 
3  bowels  gently  opened.    Patients  in- 
actively discover  that  they  are  never  so 
aifortable  as  when  the  bowels  act  easily, 
e  enema  is  useful,  and  rmld  laxatives, 
ch  as  senna  electuary,  castor  oil,  aloetic 
1,  or  compound  liquorice  powder,  may,  if 
cessary,  be  taken  habitually. 
The  sUn  should  be  kept  in  constant 
ion  by  means  of  hot  water  and  soap 
plied  once  or  twice  a  week,  and  daily 
jbing  with  a  stout  flesh-brush.  There 
10  real  need  for  patients  to  seek  a  warm 
'nate  iivdag  the  winter  months,  if  they 
■  careful  to  be  warmly  clothed  from  neck 
heel  in  flannel  imderclothing.  Exposure 
cold  need  not  be  avoided  if  extra  clothes 
worn.  Great  risk  is  often  run  by  wear- 
'  evening  dress ;  if  this  cannot  be  avoided, 
deficiency  of  external  clothing  must  be 
'le  up  by  additional  underclothes. 
Washing  out  the  Bladder.— In  prostatic 
=0  it  is  often  necessary  to  wash  the 
'■r  out.  ^  The  mucous  membrane  may 
'ire   astringent   applications,  or  the 
•nor  may  be  sacculated,  and  the  catheter 
be  msufiacient  to  entirely  evacuate  the 
which,  if  left  behind  habitually,  de- 
'ses  and  deposits  the  triple  phosphate 
imonia,  lime,  and  magnesia  ;  in  such 
irngation  with  disinfectant  washes  is 
tor. 

e  best  apparatus  to  use  is  an  india- 
'^J^r  lour-ounce  injecting  bottie,  with 
and  stopcock,  or  a  Higginson's 
'.  apparatus  fitted  with  a  two-way  tap 
arranged   by  the  writer,  and' 
'  ^ladder-irrigator.    In  these 

•Qents,  the  hand  regulates  the  quan- 
•  fluid  and  the  force  with  which  it  is 
t^.  a\-°^^  °^  apparatus  have 
•Hon,  which,  among  other  reasons,  are 


objectionable  because  the  force  with  which 
the  injection  is  made  cannot  be  nicely 
regulated.  No  air  must  be  allowed  to 
enter  the  bladder,  and  not  more  than  two 
or  tkree  otinces  of  warm  fluid  (100°  F.)  in- 
jected at  a  time,  although  that  quantity 
may  be  thrown  in  over  and  over  again  if 
deemed  necessary.  For  cleansing  the 
bladder,  a  solution  of  carbolic  acid  (gr.  ^  to 
fgj.)  is  useful,  or  boracic  acid  (f5j.  of  the 
satm'ated  solution  to  fgj.)  may  be  used. 
Other  disinfectants  which  may  be  tried  are 
perchloride  of  mercm-y  (gi-.  ^  to  f3j.),  liquor 


pot.  permanganatis  (ni.xij.  to  f  31.),  Barff's 
boro-glyceride  (rrtxij.  to  f^j.),  and  also 
thymol  and  sanitas.  A  good  soothing  wash 
is  composed  of  f5ss.  of  glycerine  and  gr. 
XV.  of  borax  to  each  ounce  of  injection. 
Nitrate  of  silver  (gr.  ^  or  ^  or  f  to  fgj.)  often 
acts  remarkably  well  on  the  inflamed 
vesical  mucous  membrane.  The  mildest 
solution  just  named  should  always  be  used 
at  first ;  if  well  borne  by  the  patient,  the 
injection  may  gradually  be  made  a  little 
stronger.  Acetate  of  lead  (gr.  j.  to  f^j.)  makes 
a  good  injection,  especially  when  there  is 
cystitis  with  a  tendency  to  deposition  of 
phosphatic  crystals.  The  glycerine  of 
tannin  (iT^^iv.  to  f^j.)  or  tincture  of  steel 
{n\v.  to  f5j.)  make  good  astringent  washes, 
and  quinine  (gr.  j.  to  f^j.)  has  been  much 
used  as  a  germicide.  Dilute  nitric  acid 
(ny.-ij.  to  f^j.)  and  dilute  phosphoric  acid 
(Hl^uj.-iv.  to  f5j.)  are  recommended  when 
there  is  a  tendency  to  alkaline  deposits. 

Phosphatic  deposits  can  here  be  barely 
alluded  to.  "When  small,  they  may  be 
washed  out  through  large  catheters  ;  when 
larger,  they  come  within  the  province  of 
the  lithotritist.  If  a  patient  has  pain  after 
he  has  used  his  catheter,  blood  and  mucus 
in  his  water,  and  pain  when  driving,  a  stone 
behind  his  enlarged  prostate  should  always 
be  suspected. 

_  Treatment  of  Advanced  Prostatic 
Disease  when  Life  is  in  Danger  from  ex- 
haustingly  frequent  Catheterism.— C&Bes 
of  habitual  catheterism  are  exceptionally 
met  with  where,  as  age  advances,  the 
bladder  becomes  intolerant  of  urine,  and 
the  patient  is  gradually  driven  to  pass  his 
catheter  more  fi-equently,  until  at  last  he 
lives  only  to  do  so,  hourly  or  even  oftener. 
This  continual  exertion,  night  and  day, 
rapidly  exhausts  an  elderly  man,  and,  un- 
less relieved,  he  dies  miserably.  The  cir- 
cumstances of  the  case  make  the  presence 
of  a  stone  in  the  bladder  not  unlikely,  and 
the  patient  should  first  of  all  be  carefully 
sounded.  If  no  stone  is  found,  and  the 
case  permit  of  a  littie  delay,  opiates  may  be 
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tried,  with  rest  and  hot  bathing.  A  soft 
catheter  may  be  tied  in,  hut  it  rarely  does 
any  good,  and  often  adds  to  the  patient's 
sufferings.  If,  on  the  other  hand,  the  ne- 
cessity for  relief  is  urgent,  and  if  morphia 
in  its  various  forms  is  not  tolerated  or  faUs 
to  give  substantial  relief,  the  bladder  must 
be  opened  and  drained,  and  not  allowed  to 
act  as  a  reservoir  for  a  time,  but  only  as 
a  channel.  Suprapubic  incision  into  the 
bladder  has  been  tried  and  found  wanting, 
and  there  are  gi'ave  objections  to  rectal 
tapping  and  subsequent  drainage,  to  perineal 
cystotomy,  and  to  taj)ping  the  bladder  with 
trocar  and  canula  through  the  perineum 
witliout  incision — an  old  method  recently 
revived. 

The  safest  and  best  means  of  di-ain- 
age  is  obtained  by  the  old  operation, 
called  by  the  French  '  la  boutomiiere 
p^rineale.'  The  patient  is  aneesthetised, 
a  grooved  staff  is  passed  into  the  bladder, 
and  he  is  tied  up  in  the  lithotomy  position. 
An  incision,  an  inch  long,  is  made  through 
the  skin  in  the  median  line  of  the  peri- 
neum, ending  within  three  quarters  of  an 
inch  of  the  anus.  The  operator's  left  fore- 
finger in  the  rectum  distinguishes  the  apex 
of  the  prostate  and  the  groove  in  the  staff. 
A  narrow,  straight,  sharp-pointed  bistomy 
is  introduced  at  the  lower  part  of  the  wound, 
back  downwards,  and  carried  in  front  of  the 
rectum  to  the  membranous  urethra,  which 
is  opened  upon  the  staff,  care  being  taken 
not  to  wo\md  the  bulb.  A  narrow  blimt 
gorget  is  passed  along  the  staff  into  the 
bladder,  the  staff  is  withdrawn,  and  the 
right  forefinger  (the  left  is  reserved  for 
the  rectum)  passes  along  the  gorget  into 
the  bladder  and  explores  its  cavity ;  if 
nothing  abnormal,  except  an  enlarged 
prostate,  is  found,  an  india-rubber  tube  is 
passed  through  the  wound  into  the  bladder, 
by  means  of  which  drainage  is  effected  for 
ten  to  fourteen  days.  The  tube  may  then 
be  permanently  removed.  The  wound  soon 
heals,  the  patient  returns  to  the  use  of  his 
catheter,  and  finds  that  the  intervals  be- 
tween the  catheterisations  are  considerable, 
and  that  Ufe  is  again  tolerable. 

HiEMOEEHAGE  FEOM  THE  HyPEETEOPHIED 

Peostate. — During  the  first  two  or  three 
weeks  of  entire  dependence  upon  the 
catheter,  the  urine  may  suddenly  be  found 
to  contain  much  blood.  The  bleeding  is 
probably  from  the  walls  of  the  bladder,  and 
is  due  to  the  withdrawal  from  them  of  the 
pressure  of  retained  urine.  Patients,  also, 
who  are  accustomed  to  the  catheter  may 
occasionally  pass  much  blood ;  they  have 
had  difficulty  in  passing  the  instrument,  or 


familiarity  has  somewhat  bred  contempt 
and  they  have  been  rough  or  careless  •  th 
hiemorrhage  here  is  from  the  prostate.'  I 
advanced  prostatic  hypertrophy  the  vein 
about  the  prostate  become  enlarged,  an 
bleed  freely  when  injured.  '  Vesical  h»mo 
rhoids '  are  sometimes  spoken  of ;  but 
condition  deserving  such  an  appellation 
extremely  rare.  Whether  the  blood  is  fro 
the  prostate  or  bladder,  the  appearance 
the  m'ine  is  the  same :  it  is  intimate 
mixed  with  blood,  and,  when  it  issues  fro 
the  vu-ethi-a,  the  beginning  of  the  stre 
is  as  bloody  as  the  end.    The  blood  is 
a  peculiar  rich  pm'ple  colour,  and,  look 
at  in  biilk,  is  almost  black.    The  patie 
and  his  fi-iends  are  seriously  alarmed,  b 
with  careful  management  he  usually  r 
covers. 

It  may  be  well  to  mention  here  that, 
haemorrhage  from  a  tumour  of  the  bladd 
the  stream  of  m-ine  as  it  issues  from 
penis  is  usually  more  bloody  at  the  be 
ning,  or  at  the  finish,  than  it  is  in  the  mid 
of  its  flow ;  it  is  generally  most  bloody 
the  finish.     There  is   also  pain  with 
tumour  of  the  bladder,  specially  at  the  e 
of  making  water;  this  is  not  so  in 
cases  now  under  consideration.  The 
may  be  very  full  of  blood  in  cases  of  sto 
in  the  bladder,  but  only  after  the  pati 
has  taken  an  unaccustomed  amount 
exercise.  J 

Treatment. — Absolute  rest  in  the  lyil 
postm-e  in  bed  must  be  ordered  and  enforcJ 
j  The  urine  must  be  drawn  by  a  soft,  ea 
going  catheter,  passed  with  care  and 
Metal  catheters  should  not  be  used, 
from  injm-y  to  the  m'ethra,  the  catheter  ( 
only  be  introduced  with  difficulty,  it  _ 
be  tied  in  and  plugged ;  when  the  pati^ 
wishes  to  relieve  his  bladder,  he  does 
rise  fi-om  his  bed,  but  simply  turns  ffl 
on  his  side  and  withdraws  the  plug.  51 
bladder  should  not  be  washed  out.  Oil 
of  blood  in  the  bladder  may  safely  he  l 
to  the  disintegrating  action  of  the 
they  gradually  break  up  and  come  awl 
Should  clot,  however,  get  into  the  eyel 
the  catheter  and  interfere  with  its  aotil 
a  little  cold  water  may  be  injected  throtf^ 
the  instrument  and  the  clot  washed  bj 
into  the  bladder.  If,  as  sometimes  happq 
clots  cause  much  difficulty,  the  cathj 
may  be  fitted  with  an  Enghsh  gum  borf 
just  large  enough  to  fill  the  interior ;  Wl 
introduced  into  the  bladder,  the  bongi4 
withdra'\\'n,  and  usually  urine  flows  fre| 
In  one  case  of  the  writer's,  he  and 
patient  were  worn  out  by  incessant  trofl 
from  difficult  catheterism  and  the  constj 
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ocking  up  of  the  catheter  by  clot.  Mor- 

lia  was  administered  freely,  and  under 
'  J  influence  the  bladder  was  allowed  to  fill 
I  :th  blood  and  urine.  In  twelve  hours  the 
!  *heter  was  used  cautiously.  The  patient 
,  IS  stiU  kept  under  the  influence  of  mor- 
ida,  and  the  catheter  used  every  six  hours. 

i  the  end  of  forty-eight  hours  the  urine 
I  me  away  almost  clear,  with  quantities 

broken-down  blood-clot,  and  the  patient 
■ade  a  good  recovery. 

1  Ice  may  be  appHed  above  the  pubes  or 
icei  in  the  rectimi,  but  it  is  of  question- 
le  service.  An  iced  infusion  of  matico  has 
:en  injected  into  the  bladder,  and  in  cer- 
n  cases  is  worthy  of  trial.    Styptics  may 
.  administered  by  the  mouth :  gallic  acid, 
•.mic  acid,  alum,  iron  alum,  suJphate  of 
■n,  tinctiu-e  of  steel,  red  gum,  hamamelis, 
uspini's  styptic  and  ergot  are  those  gene- 
ly  used,  but  the  wi-iter  has  no  confidence 
i  these  remedies.    He  considers  opium, 
some  preparation  of  opium,  the  only 
jjdicine  likely  to  be  of  service  by  the 
mth.   The  system  must  be  supported 
.  light,  nutritious  foods ;  hot  drinks  should 
be  taken,  and  alcoholic  stimulants  are 
be  avoided  imless  the  patient  is  much 
kaausted.         G.  Buckston  Browne. 

PRURIGO  is  a  chronic  inflammatory 
.ease  of  the  skin,  characterised  by  the 
Dination  of  pale,  discrete  papules,  accom- 
eiied  by  intense  itching. 
Comae. — Numerous  theories  have  been 
[ented  to  account  for  the  presence  of 
ipigo,  but  none  are  satisfactory.  Although 
paay  be  accompanied  by  diathetic  con- 
ions — scrofula,  rachitis,  &c.,  or  by  albumi- 
oa,  yet  no  one  of  these  has  been  proved 
'be  its  cause.  It  is  at  present  rather 
warded  as  a  disease  of  the  skin  itself, 
lingo,  though  a  rare  disease,  is  compara- 
%  common  in  Austria,  where  it  was  first 
'Cribed,  but  less  common  in  other  coun- 
8 ;  it  is  found  most  frequently  amongst 
poor,  ill-cared-for  classes.  Though  not 
gemtal,  it  makes  its  appearance  very 
ly  m  life  (during  infancy),  at  which 
nod  It  is  evidenced  rather  by  the  forma- 
n  of  wheals  than  of  the  pecuhar  papules 
nt  to  be  described.  The  disease  is  worse 
wmter  than  in  summer,  and  generally 
^ts  during  a  lifetime. 
tPathology.—There  are  two  theories  as' 
•ne  pathology  of  prurigo.  (1)  That  it  is 
»aro8is,  givmg  rise  to  a  tetanic  contrac- 
01  the  arrectores  pilorum,  thus  causing 
^ation_  analogous  to  cutis  anserina. 
' -J  13  mflammatoryin  origin.  A 
«^aerable  number  of  observations  have 


been  made  upon  the  prurigo  papule,  and 
there  is  pretty  general  agreement  that  the 
microscopic  appeai'ances  are  not  pecuhar, 
but  such  as  may  be  encountered  in  any 
cutaneous  inflammation — that  is  to  say, 
there  is  cell-infiltration,  especially  in  the 
papillary  body,  together  with  later  changes 
in  the  epidermis,  notably  the  exudation  of 
fluid  in  the  form  of  an  abortive  vesicle.  It 
is  this  late  formation  of  fluid  which  is  said 
to  give  rise  to  the  itching  by  irritation  of 
the  nerve-endings,  the  itching  being  always 
secondary  to  the  papulation.  What  origi- 
nates the  inflammatory  papules  is  not 
known.  All  other  objective  symptoms  of 
prm-igo  are  due  to  the  mechanical  u-ritation 
of  the  skin  by  scratching. 

Symptoms, —  The  papules  which  are 
peculiar  to  the  disease  are  often  recognised 
with  difficulty,  as  they  are  but  sUghtly 
raised,  and  may  be  only  perceptible  to  touch. 
In  coloiur  they  may  be  pale  red,  but  more 
often  they  take  the  hue  of  the  surrounding 
skin  ;  they  are  mostly  of  the  size  of  hemp- 
seeds,  and  are  not  closely  placed,  but  dis- 
seminated. The  intense  itching  and  con- 
sequent scratching  which  they  give  rise  to 
soon  modifies  their  appearance  ;  then'  simi- 
mits  become  abraded  by  the  fiLnger-nails, 
and  ultimately  topped  with  a  minute  blood 
or  serum  crust.  Again,  the  scratching  gives 
rise  to  the  formation  of  other  secondary 
blood-crusted  papules,  such  as  are  common 
to  all  itching  skin-affections.  A  picture 
made  up  of  these  disseminated  blood-crusted 
papules,  affecting  especially  the  outsides  and 
extensor  sm-faces  of  the  limbs,  the  trunk 
to  a  less  extent,  and  possibly  the  cheeks  and 
lower  jaw,  together  with  a  dusky,  harsh,  ill- 
nourished  skin,  is  the  one  which  is  most 
often  encountered  in  this  country  as  the  re- 
presentative of  prurigo  (prurigo  mitis). 

In  severer  types  of  the  disease  (Hebra's 
prurigo,  prurigo  ferox),  in  consequence  of 
the  chronic  inflammation  the  skin  becomes 
deeply  pigmented,  the  natural  furrows 
deepened  and  exaggerated,  especially  in  the 
neighboiu:hood  of  joints ;  finally,  thickened 
and  resisting  to  the  touch,  so  that  a  fold  is 
pinched  up  with  difficulty.  On  passing  the 
hand  over  the  affected  skin,  say  of  the  leg, 
it  feels  wooden  and  rough,  like  a  coarse  nut- 
meg-gi-ater ;  this  roughness  is  conferred  by 
the  broken  wiry  hairs  which  cover  the  part. 
The  limbs  are  always  the  parts  most  affected, 
and  of  these  the  extensor  sm'faces.  The 
flexures  and  scalp  are  very  rarely  attacked ; 
the  palms  and  soles,  penis  and  scrotum, 
never.  Prurigo  of  any  grade,  but  especially 
the  severer  type,  is  Hable  to  be  comulicated 
by  linear  excoriations,  ecthymatouslesions, 
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and  local  impetiginous  eczemas  of  varying 
extent  and  degree. 

Diagnosis  —  /rom  Scabies. —  The  long 
chronic  history,  the  absence  of  burrows  or 
lesions  on  the  pahns,  soles,  or  penis ;  the  ab- 
sence of  the  eruption  from  the  axillse  and  ia- 
sides  of  thighs,  the  presence  of  the  eruption 
on  the  face,  are  the  most  important  points. 
From  Phthiriasis  or  Peddculosis,  —  The 
presence  of  the  eruption  about  the  hands ; 
its  characteristic  localisation  on  the  extensor 
sm'faces  rather  than  in  the  positions  wliere 
the  clothing  fits  tightly — e.g.  the  shoulders 
and  waistband,  as  in  phthii-iasis ;  the  ab- 
sence of  pediculi  or  nits  about  the  clothiag, 
which  are  rarely  absent  in  old-standing 
phthiriasis.  From  Eczema.  —  Chronic 
eczema  tends  to  affect  the  flexures;  the 
scalp,  penis,  and  scrotum  are  also  Hable  to 
be  the  seat  of  the  disease.  Anatomically, 
eczema  is  characterised  by  closely  set 
papules  turning  into  vesicles.  Many  cases 
of  prurigo  are,  however,  complicated  with 
eczema,  only  revealing  their  nature  on  the 
latter  affection  being  cured.  Prurigo  must 
not  be  confounded  with  pruritus. 

Treatment.  —  Tonics  may  be  given  if 
required — iron,  arsenic,  cod-liver  oil.  But 
only  external  remedies  will  give  relief  for 
any  time ;  of  these,  soft-soap,  sulphur,  and 
tar  are  the  best. 

The  uppermost  layers  of  the  cuticle 
should  be  removed  by  soft-soap  baths,  their 
use  being  alternated  by  the  inunction  of  some 
bland  oil  (oUve  or  almond).  Then,  after  the 
irritation  produced  by  the  soft-soap  has  sub- 
sided, the  patient  should  have  the  affected 
parts  painted  with  juniper  tar  (ol.  cadinmn 
or  huile  de  cade),  and  immediately  after- 
wards he  is  to  remain  in  a  warm  bath 
from  three  to  six  hours.  Such  treatment 
will  mitigate  the  disease,  and  maybe  un- 
dertaken from  time  to  time;  but  per- 
manent benefit  is  not  to  be  expected.  Any 
compUcating  eczema  should  be  controlled 
before  the  above  treatment  is  undertaken. 

A.  Sangstee. 

PBURITUS.    See  Petjeigo. 

PRURITUS  ANI.  —  A  sensation  of 
itching  on  the  cutaneous  surface  surround- 
ing the  anus.  It  is  frequently  most  dis- 
tressmg,  and  local  examination  should 
always  be  made,  as  it  sometimes  depends 
on  easily  removable  causes.  The  effects  of 
scratching,  which  the  itching  mduces,  must 
not  be  mistaken  for  the  cause.  It  is  some- 
times due  to  pediculi  pubis  which  have, 
unknown  to  the  patient,  settled  there. 
External  piles  and  inattention  to  oleanh- 


nesB  will  also  induce  it.  In  fat  subjects, 
chafing  of  the  nates  and  retention  of  the 
secretion  of  the  anal  glands  may  cause  it. 
Oxyurides  in  the  rectima,  or  a  chronic  mu. 
cous  or  purulent  discharge  from  the  rectum, 
due  to  catarrh  or  piles,  prolapse,  polypus,  or 
stricture,  may  be  the  exciting  cause.  Venous 
congestion  of  the  part,  from  obstruction  of 
the  portal  or  systemic  cfrculation  or  chronic 
constipation,  may  lead  to  malnutrition  of 
the  tissues,  which  may  be  expressed  by 
local  irritation  similar  to  that  experienced 
by  patients  with  varicose  veins  of  the  lower 
extremities.  This  variety  may  be  exacer- 
bated by  indulgence  in  alcohoUc  stimulants 
or  by  hdghly  seasoned  food.  It  is  some- 
times a  symptom  of  gout.  Occasionally,  no 
cause  can  be  discovered. 

The  treatment  consists  in  the  removal 
or  alleviation  of  the  exciting  cause  if  it 
can  be  discovered.  For  pediculi,  a  lotion  of 
corrosive  sublimate  four  grains,  rectified 
spu'it  two  drachms,  and  water  to  an  ounce 
wiU  suffice.  Oxym-ides  may  be  removed  by 
injections  of  salt  and  water,  with  scammony 
and  calomel  pills.  External  piles  should 
be  cut  off.  Attention  to  diet  and  purgation 
will  reheve  local  congestion.  Perfect  clean- 
Uness  is  essential.  Eczema  will  usually 
yield  to  some  mild  stimulating  ointment, 
such  as  nitrate  of  mercury  oratment,  diluted 
with  two  parts  of  vaseline.  When  the  itch- 
ing has  continued  for  some  length  of  time, 
the  skin  wiU  be  found  to  be  seamed  with 
cicatrices  produced  by  scratching,  and  the 
subcutaneous  tissue  wiU  be  converted  into 
an  unyielding  mass  by  infiltration  with 
leucocytes  and  chronic  inflammatory  exuda- 
tion. In  this  condition,  painting  the  sui-face 
with  acetic  acid— so  that  the  acid  shall  not 
touch  the  margin  of  the  anus — and  the  sub- 
sequent appHcation  of  petroleum  ointment, 
will  be  found  very  beneficial.  This  affec- 
tion is  especially  intractable  when  the  excit- 
ing cause  cannot  be  ascertained.  It  is  then 
probably  due  to  some  disordered  condition 
of  the  constituents  of  the  central  nervous  \ 
system.  Internal  administration  of  bromide  j 
and  iodide  of  potassium  may  be  advanta-  i 
geously  combined  with  local  appUcations- 
men  the  ii-ritation  is  the  result  of  catarrMi 
disci  ar  -e,  the  exciting  cause  must  be  smi- 
ably  tre-ited.        Jeremiah  McCartht. 

PSAMMOMA.   See  Sarcoma. 

PSEUDO-HYPERTROPHiq  HITS- 
CULAR  PARALYSIS. -Pseudo-h^er- 
trophic  paralysis  is  a  progressive  dism  - 
characterised  by  weakness  of  many  mus^'  J 
some  of  which  ai-e  usuaUy  at  first  euiarg 
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md  others  wasted.    The  change  in  the 
auscles  consists  in  an  interstitial  growth  of 
'   lus  and  fatty  tissue.    Ultimately  con- 
tiures  occxtr,  causing  deformities.  The 
_  tion  usually  commences  in  childhood, 
elops  with  growth,  and  after  the  symp- 
viis  have  existed  for  ten  or  fifteen  years, 
(.:ith  occurs  in  consequence  of  secondary 
esidts  of  the  weakness  of  the  respiratory 
iiiscles. 

The  chief  features  of  the  malady  were 
escribed  in  1861  by  Duchenne,  who  gave 
rhe  name  by  which  it  is  now  known,  based 
le  muscular  enlai-gement,  which  is,  how- 
.a',  a  variable  and  inconstant  featm's. 
well-marked  group  of  cases  had  been 
lied  and  described  by  Meryon  in  1852, 
-  isolated  examples  had  been  before  pub- 
.lied,  the  first  by  Sir  Charles  BeU  in  1830. 

Etiology. — Males  are  more  prone  to 
iffer  than  females,  in  the  proportion  of 
to  1.    The  disease  is  often  hereditary,  and 
ises  may  occur  through  several  generations. 
;  is  almost  always  inherited  through  the 
other,  who  does  not  herself  suffer  from  it. 
woman's  sons  by  different  hushands  may 
;  affected.   In  other  instances,  several 
•others  and  sisters  may  suffer,  although 
)  antecedent  cases  can  be  traced.  Eight 
■others  have  been  known  to  suffer  without 
y  ancestral  cases.  The  disease  must,  then, 
due  to  a  congenital  tendency,  although 
is  not  actually  inherited.    In  other  cases, 
tiich  constitute  about  half  the  total  mun- 
the  disease  is  isolated,  no  other  instance 
ing  traceable  in  the  family.  No  hereditary 
l^ition  to  other  diseases  can  be  traced, 
affection  always  commences  during  the 
jd  of  development,  and  usually  when 
uscular  development  is  most  active — in 
l.y  childhood.    In  a  few  instances,  symp- 
s  have  not  been  noticed  until  early 
■  it  life  ;  but  the  disease  always  long  pre- 
'lf;3  its  symptoms,  and  in  such  cases  there 
often  a  history  of  large  muscles  since 
'I'lhood,  although  there  was  no  obtrusive 
':ness  during  youth.    No  immediate 
OS  can  be  traced.    Some  morbid  in- 
ices,  such  as  acute  diseases,  have  pre- 
'  I  the  first  symptoms,  but  have  merely 
'^i,  by  their  depressing  action,  to  bring 
t  the  indications  of  the  pre-existing 
'lady. 

''athological  Anatomy.—The  affected 
i^les,  whether  large  or  smaU,  are  firmer 
>  n  normal,  unless  the  enlargement  is  con- 
l  able,  and  then  they  may  be  soft.  On 
on  they  are  yellowish  in  colour,  and 
much  enlarged  may  resemble  perfectly 
ty  tumour,  no  red  tint  being  perceptible, 
microscope  shows  that  the  resemblance 


is  more  than  one  of  appearance.  The  chiei 
part  of  the  bulk  of  the  enlarged  muscle 
consists  of  fat-holding  cells,  with  fibrous 
tissue  between  them,  identical  in  structure 
with  ordinary  adipose  tissue.  Here  and 
there  among  the  fat  are  bundles  of  muscular 
fibres,  most  of  which  are  unduly  narrow, 
although  otherwise  normal  in  aspect.  Some, 
however,  present  signs  of  degeneration,  and 
there  are  many  empty  sarcolemma  sheaths, 
showing  where  fibres  have  perished.  In  the 
muscles  that  are  small  there  is  little  fat; 
the  fibrous  tissue  is  increased,  and  the  mus- 
cular fibres  are  narrow  and  in  process  of 
destruction.  No  other  organ  constantly 
presents  changes.  The  spinal  cord  may  be 
perfectly  healthy ;  in  some  cases  slight 
alterations  have  been  found  in  it,  but  these 
have  varied  much  in  seat  and  character, 
and  are  certainly  of  secondary  origin. 

Symptoms. — These  are  of  two  kinds — 
the  weaJmess  of  certain  muscles,  and  the 
change  in  their  size — both  being  the  result 
of  the  morbid  process  just  described.  The 
increase  in  size,  in  rare  cases,  affects  almost 
aU  the  muscles  of  the  trunk  and  limbs ; 
usually  it  affects  only  a  few  muscles.  Those 
almost  constantly  enlarged  are  the  calf 
muscles  and  the  infraspinati ;  next  in  fre- 
quency are  the  extensors  of  the  thigh,  glutei, 
erectors  of  the  spine,  deltoid,  and  triceps ; 
much  less  frequently  the  biceps  and  the 
forearm  muscles  ;  very  rarely  the  masseters 
are  enlarged.  The  muscles  almost  always 
wasted  are  those  that  depress  the  raised 
arm — the  latissimus  dorsi  and  the  lower 
part  of  the  pectoraUs  major  ;  they  may 
even  seem  absent.  The  upper  arm  muscles 
may  also  be  small  instead  of  large.  The 
extensors  of  the  knee  are  firequently  lessened 
in  size.  Sometimes,  the  rectus  is  small  and 
the  vasti  abnormally  large.  Before  definite 
muscular  weakness  is  observed,  often  soon 
after  a  child  learns  to  walk,  a  certain  clmn- 
siness  of  movement  attracts  attention  ;  he 
readily  falls,  and  runs  with  difUculty,  and 
Math  a  waddling  gait. 

The  definite  loss  of  power,  which  slowly 
comes  on,  affects,  first  and  chiefly,  the  ex- 
tensors and  flexors  of  the  hip  and  the  ex- 
tensors of  the  knee,  and  causes  a  charac- 
teristic defect  of  movement.  There  is  a 
difficulty  in  going  upstairs  and  in  rising 
from  the  floor.  If  the  child  cannot  take 
hold  of  furniture  to  help  him  up,  he  puts  his 
hands  on  his  knees,  and  so  helps  their  ex- 
tension by  transferring  part  of  the  weight 
of  the  trunk  firom  the  upper  to  the  lower 
end  of  the  femur,  close  to  the  fulcrimi  of 
the  lever  which  this  bone  then  constitutes, 
and  the  part  of  the  body  in  front  of  the 
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centre  of  gravity  serves  to  aid  instead  of 
opposing  the  extension  of  the  knee.  If  the 
extension  of  the  hip  is  feeble,  this  move- 
ment is  aided  by  grasping  the  thighs  and 
moving  the  hands  alternately  higher  and 
higher,  and  so,  as  it  were,  pushing  the  trunk 
up  by  '  climbing  up  the  thighs.'  Sometimes 
the  extension  of  the  knees  is  effected  by 
getting  on  '  all  fom's,*  and,  when  the  child 
is  resting  on  the  toes  and  hands,  the  latter 
are  transferred  to  the  knees,  first  one  and 
then  the  other,  and  the  erection  completed 
as  above  described.  Lordosis  is  very  con- 
stant, the  lumbar  spine  being  curved  (con- 
vexity forwards)  so  as  to  cause  a  consider- 
able hollow  in  the  back,  and  the  shoiilders 
are  carried  backwards  to  compensate  and 
maintain  equilibrium.  The  lordosis  is  not 
the  result  of  any  weakness  of  the  trunk 
muscles,  but  of  that  of  the  extensors  of  the 
hips,  which  causes  the  pelvis  to  be  tUted 
forwards.  When  the  patient  sits,  and  the 
pelvis  becomes  horizontal,  the  lordosis  dis- 
appears at  once.  Sensation,  cutaneous  reflex 
action,  and  the  sphincters  are  all  normal. 
The  knee-jerk,  however,  is  lessened,  and  ul- 
timately lost.  Slight  contracture  comes  on 
in  the  muscles  of  the  calf,  so  that  the  foot 
cannot  be  flexed  beyond  a  right  angle. 
There  is,  for  a  long  time,  little  impairment 
of  power  in  the  arms.  The  mind  is  un- 
affected as  a  rule,  although  the  disease  has 
occurred  in  association  with  idiocy. 

The  loss  of  power  slowly  increases, 
until  the  patient  becomes  unable  to  moimt 
a  single  step  or  to  rise  from  the  floor  with- 
out help.  He  can  still  walk  on  level  groimd, 
swaying  the  body  so  as  to  tlirow  its  weight 
on  to  the  leg  that  is  on  the  ground.  The 
contraction  in  the  calf  muscles  increases 
until  definite  talipes  equinus  resiilts,  and 
at  last  prevents  walking.  When  this  occurs, 
the  deformity  rapidly  develops,  the  foot 
becomes  inverted,  and  the  equino-varus 
extremely  marked.  The  hamstrings  also 
undergo  contraction,  and,  in  the  sitting  pos- 
ture, the  unequal  weakness  of  the  spinal 
muscles  leads  to  lateral  cm-vature.  The 
arms  gradually  lose  power,  chiefly  in  the 
muscles  of  the  shoulder  and  elbow;  the 
hands  remaining  useful  to  the  last.  As 
the  disease  progresses  the  muscles  waste, 
the  fat  becomes  absorbed,  the  muscular 
fibres  perish,  and  the  fibrous  tissue  contracts. 
There  is  at  first  no  change  in  their  electric 
irritabUity ;  but,  as  the  disease  progresses, 
this  irritability  lessens  sUghtly  to  both 
currents.  Death  results  in  most  cases  from 
chronic  broncho-pneumonia,  the  result  of 
the  weakness  of  the  respu-atory  miiscles,  or 
from  some  pulmonary  or  laryngeal  inflam- 


mation which  that  weakness  renders  seriouB 
The  course  of  the  disease  varies  much  in 
rapidity,  and,  as  a  rule,  is  shorter  the  earlier 
the  symptoms  begin.  If  it  commences  in 
early  childhood,  power  of  rising  firom  the 
floor  is  lost  at  about  eight,  that  of  standing 
at  ten  or  twelve,  and  death  occurs  be- 
tween fourteen  and  eighteen.  If  the  first 
symptoms  are  delayed  tUl  six  or  eight,  the 
power  of  walking  may  not  be  lost  tUl  four- 
teen or  fifteen,  and  life  may  be  prolonged 
until  twenty  or  twenty-two.  In  rare  cases, 
faUm-e  of  power  does  not  occur  until  the 
end  of  the  second  decade,  although  enlarge- 
ment of  muscles  has  existed  since  childhood. 
In  these  cases  the  progress  of  the  disease  is 
slow,  and  may  even  cease. 

The  enlargement  of  the  muscles,  although 
a  common  and  obtrusive  characteristic,  is 
not  an  essential  feature  of  the  disease.  It 
depends  on  the  gi'owth  of  fat  in  the  inter- 
stitial fibrous  tissue :  the  latter  may  form 
alone,  and  all  the  muscles  may  be  lessened 
in  size,  although  firmer  than  nonnal. 

Pathology. — The  balance  of  evidence  is 
strongly  opposed  to  the  idea  that  the  disease 
is  primarily  one  of  the  nervous  system.  Its 
origin,  course,  and  character  aU  suggest  that 
it  is  a  developmental  disease  of  the  muscles, 
the  expression  and  result  of  a  morbid  ten- 
dency of  growth,  a  vice  of  the  germinal 
material,  by  which  there  occm's  an  undue 
development  of  the  interstitial  tissue,  before 
which  the  muscular  fibres  waste.  The  weak- 
ness is  due  to  the  interference  with  the  latter, 
and  is  thus  a  secondary  effect  of  the  over- 
growth. The  muscular  fibres,  moreover, 
seem  to  suffer  less  when  there  is  a  deposit 
of  fat  in  the  interstitial  tissue  than  when 
this  consists  only  in  a  fibrous  overgrowth. 
The  only  symptom  that  might  suggest  a 
doubt  as  to  the  purely  muscular  nature  of 
the  disease  is  the  loss  of  the  knee-jerk;  but 
that  difficulty  disappears  if  we  regard  tbs 
phenomenon — as  the  writer  believes  we  must 
regard  it — as  the  expression  of  a  muscle- 
reflex  irritabUity  which  may  well  be  im- 
paked  by  a  muscular  disease. 

Diagnosis. — The  diagnosis  rests  on  the 
peculiar  impairment  of  motor  power,  coupled 
with  the  enlargement  of  some,  and  the 
wasting  of  other,  muscles.  The  enlarge- 
ment of  the  calf  muscles,  with  a  con- 
tracture that  cannot  be  overcome,  the 
enlargement  of  the  infraspinati,  and  the 
wasting  of  the  depressors  of  the  ai-m,  the 
swaying  walk  and  waddling  rim,  the  mode 
of  rising  firom  the  floor,  the  lordosis,  ana 
the  diminished  knee-jerk,  make  up  a 
racteristic  group  of  symptoms.  The  cnie 
diagnostic  dilEcidty  is  the  distinction 
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ases  of  slight  congenital  spastic  paraple- 
•ia,  in  which  the  muscles  of  the  legs  are 
vrge  and  firm,  there  is  contractm'e  of  the 
iilves,  and  the  gait  may  resemble  that  of 
seudo-hypertrophio  paralysis.  But  atten- 
;on  to  the  following  characteristics  of  these 
ases  will  always  prevent  error  :  The  knee- 
3rk  is  excessive;  there  is  a  tendency  to 
igidity  in  the  legs ;  the  contractiu'e  of  the 
alf  muscles  is  active,  and  can  be  overcome 
y  steady  pressure  appHed  to  the  soles; 
iiere  is  no  wasting  of  the  depressors  of  the 
rm  ;  there  is  often  slight  inco-ordination  of 
le  hands ;  and  the  tendency  of  the  disease 
!  to  lessen  instead  of  to  increase. 

Prognosis. — Of  a  disease  that  consists 
1  a  morbid  tendency  to  tissue-development, 
rowing  with  the  gi'owth  of  the  sufferer,  and 
s  Httle  open  to  influence  as  is  increase  in 
Mature,  the  prognosis  is  of  necessity  most 
rave.  All  that  can  be  said  is  that,  the 
iter  the  disease  commences,  the  slower  its 
dvance  is  ILkely  to  be  ;  and  when  growth 
■.  over  and  adult  life  is  reached,  its  progress 
lay  almost  or  even  altogether  cease. 

Treatment. — No  treatment  has  a  dis- 
nct  influence  on  the  morbid  process  that 
nderUes  the  symptoms.  In  no  instance 
as  its  course  been  arrested.  Arsenic  seems, 
1  some  cases,  to  hinder  for  a  time  the  in- 
•easing  weakness,  but  frequently  it  has  not 
'en  an  apparent  influence.  The  same  may 
9  said  of  cod-liver  oil.  The  tendency  to 
16  accumulation  of  fat  in  the  muscles  does 
ot  centra-indicate  cod-Uver  oil,  since  the 
'.uscular  fibres  seem  to  suffer  less  when 
lere  is  fat  than  when  there  is  simple  fibrous 
ssue.  Faradisation  may  be  employed  to 
d  the  nutrition  of  the  muscular  fibres,  but 
s  influence  is  small  compared  with  that  of 
18  normal  physiological  stimulus  to  mus- 
ilar  nutrition — muscular  exercise.  Sys- 
matic  movements,  so  arranged  as  to  call 
ito  action  the  muscles  that  are  weak,  are 
:'  great  importance.  They  should  not  be 
irried  to  the  point  of  fatigue,  but  should 
3  frequently  repeated.  Walking  should 
3  persevered  in,  and  a  low  step  arranged, 
few  inches  high,  on  which  the  patient 
ay  step  first  with  one  leg  and  then  the 
■her,  and  the  height  of  the  step  may  be 
jaduaJly  increased.  Systematic  rubbing 
the  muscles  is  also  desirable,  and  passive 
ovements  may  be  employed  to  prevent 
'  lessen  the  contractures,  when  these  are 
ireatened.  It  is  of  great  importance  to 
nder  the  contraction  of  the  calf  muscles, 
id  keep  the  patient  as  long  as  possible  on 
a  feet.  If  considerable  contraction  has 
:cnrred,  tenotomy  is  necessary.  The  writer 
I.S  known  the  operation  to  restore  for 


several  years  the  lost  power  of  walking.  It 
is  important  that  the  tenotomy  should  be 
performed  promptly  when  the  necessity  for 
it  has  arisen,  before  the  muscles  suffer 
farther  firom  disuse.  In  the  later  stages  of 
the  malady,  the  danger  of  pulmonary  disease 
must  be  remembered,  and  its  exciting  causes 
as  far  as  possible  avoided. 

W.  R.  GOWEES. 

PSOAS  ABSCESS.— An  abscess  oc- 
cupying the  sheath  of  the  psoas  or  of  the 
psoas  and  iliacus  muscles,  eventually  and 
generally  spreading  beyond  these  limits. 

Cause. — When  the  abscess  is  chronic, 
the  usual  cause  is  caries  of  the  vertebrae 
from  which  the  psoas  muscle  arises,  or,  more 
frequently,  disease  of  the  dorsal  vertebrae ; 
also  sacro-iliac  disease.  Occasionally  there 
is  no  cause  assignable :  the  superficial 
erosion  of  the  vertebrae  found  in  these 
cases  at  the  autopsy,  and  regarded  as  a  con- 
sequence of  the  suppuration,  the  writer 
believes  to  be  the  cause.  Acute  psoas  ab- 
scess in  adults  is  rare,  but  has  been  seen 
following  rupture  of  the  muscular  fibres 
fi'om  strain;  one  proved  fatal  in  two 
weeks  from  pyaemia  (Marshall) .  Acute  idio- 
pathic psoas  abscess  is  seen  occasionally 
in  children. 

Pathology  and  Course. — Caries  of  the 
lumbar  vertebrae  gives  rise  to  suppuration 
beneath  the  origin  of  the  psoas,  and,  fol- 
lowing the  line  of  least  resistance  and  of 
gravity,  the  pus  passes  down  the  whole 
length  of  the  muscle,  destroying  its  fibres, 
and,  when  spreading  (in  ilio-psoas  abscess) 
into  the  iliac  fossa,  converts  the  iUacus  also 
into  a  sac  of  matter.  When  due  to  caries 
of  the  dorsal  vertebrae,  the  pus  enters  the 
sheath  of  the  psoas  beneath  the  ligamen- 
turn  arcuatum  internum  of  the  diaphragm. 
The  abscess  is  more  or  less  multUocular, 
especially  in  the  psoas  portion  :  it  may  be 
single  or  double.  At  first  it  is  of  the  shape 
of  the  psoas,  then  it  expands  considerably, 
either  from  the  iliacus  becoming  Involved, 
or  from  the  pus  extending  beyond  the 
limits  of  the  muscle- sheath. 

When  following  an  anatomical  course, 
the  matter  leaves  the  abdomen  under  Pou- 
part's  ligament  behind  the  vessels,  and  passes 
inwards  to  the  adductor  region.  If  the 
iliac  portion  passes  out  separately  or  dis- 
tinctly, it  forms  a  sweHing  external  to  the 
artery.  Where  the  amount  of  matter  is 
large,  its  relationship  to  the  artery  varies: 
sometimes  it  quite  conceals  it,  and  some- 
times pushes  it  against  the  skin  so  that 
it  beats  subcutaneously.  Once  in  Scarpa's 
triangle,  the  abscess  forms  its  own  sac, 
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and  then  varies  very  much  in  character. 
Generally  it  is  globular,  and  presents  in  the 
adductor  region ;  but,  in  addition  or  inde- 
pendently, it  may  turn  outwards  under  the 
tensor  vaginae  femoris  and  open  over  the 
great  trochanter.  "When  large,  it  may  ap- 
pear double  from  an  oblique  depression  on 
it  caused  by  the  sartorius  ;  when  small,  it 
may  simulate  a  femoral  hernia  as  a  small 
tumour  at  the  ring,  having  an  impulse  on 
the  patient  coughing,  or  as  a  sausage-shaped 
swelling  parallel  to  Poupart's  ligament.  It 
has  been  knovra  to  simulate  inguinal  hernia 
by  traveUing  down  the  canal  (Shaw). 

Psoas  abscess  may  protrude  from  the 
abdomen  in  other  places :  thus,  posteriorly 
above  the  Hiac  crest,  forming  a  lumbar 
abscess,  or,  turning  downwards,  become 
gluteal.  It  may  jpass  tlnrough  the  sciatic  fora- 
men and  descend  the  back  of  the  thigh  and 
even  reach  the  leg,  or  following  the  curve 
of  the  sacrum  it  may  present  in  the  peri- 
neum. The  extra-abdominal  part  may  be  of 
any  size  up  to  that  of  a  sac  holding  pints ; 
at  times  it  causes  great  oedema  of  the  leg 
from  pressure.  From  the  proximity  of  the 
sacro-iliao  joint  to  the  psoas  muscle,  and  of 
the  hip  to  the  conjoined  psoas  and  iliacus, 
secondary  suppurative  disorganisation  of 
these  joints  may  at  times  be  seen — that 
of  the  hip  being  always  a  fatal  eompUca- 
tion. 

Psoas  abscess  points  usually  in  the 
upper  adductor  region ;  occasionally  just 
above  Poupart's  ligament  or  over  the  tro- 
chanter. It  may  open  in  various  parts  of 
the  back  of  the  thigh :  into  a  viscus  (bowel 
or  bladder)  or  into  large  arteries,  aorta 
(Savory),  iliac  artery  (Ashurst).  It  may 
never  point,  gradually  receding  and  vanish- 
ing by  caseation  and  absorption,  and  that 
when  of  large  size.  When  double,  one 
abscess  only  usually  reaches  the  thigh. 
When  it  bursts  of  its  own  accord,  it  does  so 
through  a  minute  opening :  a  gush  of  sero- 
pus  flows,  and  the  opening  soon  gets  blocked 
with  floeculi;  after  a  time  these  are  dis- 
placed and  more  fluid  escapes.  Owing  to 
the  gradual  evacuation  and  the  protection 
against  admission  of  air,  the  discharge  is 
frequently  quite  unattended  with  constitu- 
tional disturbance.  Wlien  quickly  evacuated, 
inflammation  of  the  sac  follows,  and  pyrexia 
or  septicoemia  is  usual. 

Sym2>toms. — There  may  be  none;  old 
unsuspected  psoas  abscess  being  often  found 
at  the  autopsy  (Bryant).  Early  symptoms 
depend  upon  uritation  of  the  Ixmabar  nerve- 
roots  —  namely,  sciatica,  cruralgia,  _  or 
neuralgia  of  the  anterior  ermal.  Aching 
across  the  hip  and  back  and  the  base  of 


the  sacrum :  cramp,  and  at  times  paralysis, 
Inability  to  extend  the  thigh ;  bent  posi 
tion  when  standing;  rotation  inwards  of 
the  thigh.  Children  merely  complain  of 
a  pain  down  the  thigh,  and  always  carry 
it  flexed.  Deep  pressure  in  the  abdomen 
along  the  semilunar  line,  reveals  a  vertical^ 
sausage-shaped,  tender,  fluctuating,  elastic 
tumour  (mistaken  for  loaded  bowel,  bnl 
which  does  not  roll  from  under  the  fingers) 
It  may  or  may  not  reach  Poupart's  ligament 
and  may  be  accompanied  by  a  tumour  ol 
similar  character  in  the  iliac  fossa. 

The  abscess  may  run  its  course  without 
any  subjective  symptoms;  the  extra-ab- 
dominal tumour  first  attracting  attention, 
When  extra-abdominal,  the  usual  physical 
signs  show  it  to  be  abscess :  and  the  im-i 
pulse  on  coughing  that  it  has  intra-abj 
dominal  connection;   combined  pressor^ 
above  Poupart's  ligament  and  over  th( 
tumour  in,  e.g.,  the  thigh,  reveals  fluctna 
tion.    Psoas  abscess  is  most  likely  to  bf 
overlooked  when  symptoms  of  spinal  o: 
sacro-Uiac  disease  are  not  co-existent. 

Diagnosis. — For  its  most  successful  fom 
of  treatment,  the  abscess  should  be  diagnosei 
whilst  intra-abdominal.  As  stated  above 
chronic  psoas  abscess  must  not  be  mis 
taken  for  loaded  bowel.  When  in  the  groin 
the  history,  the  imperfect  reducibUity,  tb 
absence  of  gurgling,  and  the  presence  o 
an  intra-abdominal  portion  will  differen 
tiate  it  from  hernia  ;  while  the  presence  o 
impulse  will  distinguish  it  from  bubo.  Aout 
psoas  abscess  must  not  be  confounded  witl 
typhUtic  abscess ;  this  latter  is  generall; 
more  external,  often  emphysematous,  an 
has  a  special  history  of  its  own. 

Treatment. — {a)  Non-operative. — Trea 
the  cause,  if  discoverable,  the  abscess  bein; 
left  to  itself;  if  the  cause  does  not  necessitat 
rest,  the  abscess,  unless  painfal  or  producin 
cedema,  will  not  do  so.  The  chances  of  it 
absorbing  cannot  be  calculated  upon;  an 
as  most  abscesses  eventually  dischaigi 
moving  about  hastens  this  end.  A  ver 
large  abscess,  which  spontaneously  disaj 
peared  under  the  writer's  observation,  di 
not  confine  the  patient  to  bed  for  even  a  da; 

When  inflamed  and  pointing,  rest  an 
fomentations  are  necessary;  when  it  hij 
discharged,  a  dressing  of  carbolic  tow  wit 
iodoform  (ten  per  cent.),  is  best.  Afl< 
the  first  day  or  two,  the  upright  positio 
aids  discharge,  A  sinus  usually  result 
which  can  be  dressed  with  boracio  ao 
ointment.  Tonics,  according  to  ciroun 
stances,  must  be  given.  _  I 

(6)  Operative.  Aspiration,  Tapping-- 
This  is  of  use  to  relieve  tension  for  a  tiin 
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lut  is  employed  only  when  more  radical 
leasiires  cannot  be  adopted.  Eepeated 
ippings  at  one  point  wiU  often  determine 
he  final  pointing  of  the  abscess.  Complete 
vacuation  should  not  be  attempted  at  one 
ime. 

Free  Incision. — This  ought  only  to  be 
jidertaken  when  the  fullest  antiseptic  pre- 
cautions are  adopted,  both  at  the  operation 
nd  subsequently.  Whilst  intra-abdomi- 
al,  there  are  two  places  for  opening  a 
soas  abscess — one  in  the  loin,  the  other 
.ist  above  Poupart's  ligament ;  both  wounds 
an  be  kept  aseptic,  but  the  former  more 
.  ertainly  so ;  besides,  it  is  the  better  one 
)r  drainage  in  the  recimibent  position. 

Operation  above  Poupart's  Ligament. — 
!he  incision  is  that  for  ligature  of  the  ex- 
-rnal  ihac  artery.  After  division  of  the 
*xtemal  obUque  the  knife  is  discarded ; 
le  rest  of  the  tissues  are  turned  up  with 
le  forefinger;  and,  when  the  fluctuating 
lOur  is  exposed,  it  is  opened  with  dressing- 
rceps.  A  large  drainage-tube  is  inserted, 
d  a  Listerian  dressing,  with  the  elastic 
oica  bandage,  applied.  However  opened, 
>ie  abscess,  if  kept  aseptic,  should  not  be 
ryringed  out. 

Operation  in  the  Loin. —  The  patient 
aeing  in  the  colotomy  position,  a  vertical 
sicision,  four  inches  long,  is  made  at  the 
of  the  erector  spinse,  its  centre  being, 
I  the  adult,  two  inches  above  and  in  the 
lune  Hne  as  the  posterior  superior  iliac 
bine.  Everything  is  divided  till  the 
nadratus  lumborum  is  reached;  this  is 
(cen  incised  to  the  extent  of  two  inches 
I  the  same  direction.  On  reaching  the 
titerior  surface  of  this  muscle,  the  sub- 
^•aritoneal  fat  is  seen — a  sure  guide.  The 
pnger,  now  thrust  into  the  wound  in  the 
Mection  of  the  base  of  the  sacrum,  feels  a 
tuctuating  tumour,  especially  if  an  assistant 
Miakes  counter-pressure  on  the  abscess  in 
Font.  Where  fluctuation  is  most  distinct 
Me  abscess  is  now  incised.  Counter-pressure 
Bid  rolling  the  patient  backward  will  eva- 
|.iate  the  contents,  and  the  finger  then  ex- 
;  ores  for  sequestra. 

A  perforated  drainage-tube,  at  least 
hiree-eighths  of  an  inch  in  cahbre,  and  long 
hough  to  reach  the  iliac  fossa,  is  then  in- 
prted,  and  its  mouth  stitched  with  two 
htures  to  the  skin  wound,  flush  with  the 
1  irface.  The  rest  of  the  wound  is  now 
►  osed  wth  deep  and  superficial  suture's. 
J'  here  full  Listerian  dressings  (with  spray) 
e  used,  the  abscess  need  not  be  syringed 
I  It.  Daily  dressings  are  required  for  ten 
I  5  then  the  drainage-tube  is  shortened 
three  mches,  and  at  the  end  of  three 


weeks  removed.  In  successful  cases  there 
may  be  no  discharge  of  matter  after  the 
operation,  the  wound  closing  round  the  tube 
by  primary  union,  and  uniting  completely 
on  its  removal.  Two  such  cases  have 
occurred  to  the  wiiter.  The  patient  must 
remain  supine,  with  the  thighs  bent,  and 
a  pad  finnly  bandaged  over  Scarpa's  tri- 
angle and  along  the  line  of  the  abscess  in 
the  abdominal  walls. 

When  extra-abdominal,  the  abscess  can 
be  opened  at  its  most  prominent  point ;  but 
the  addiictor  region  of  the  thigh  should,  if 
possible,  be  avoided,  since  it  is  impossible 
to  ensure  asepticism  in  that  position.  The 
writer  has  reached  such  an  abscess  through 
an  incision  outside  the  rectus  femoris  below 
the  iliac  spine,  and  thus  ensured  its  eva- 
cuation away  from  the  neighbourhood  of 
impm-ities.  When  the  abscess  is  opened  in 
the  inguinal  region  or  thigh,  the  supine 
position  is  the  worst  for  drainage,  and  the 
writer  prefers  getting  such  cases  out  of  bed 
at  the  earliest  opportunity. 

Where  psoas  abscess  is  the  result  of 
sacro-iliac  disease,  and  where  matter  is  also 
presenting  behind,  over  the  joint,  this  pos- 
terior abscess  shoiild  be  opened  and  the  joint 
explored.  The  psoas  abscess  may  be  finally 
evacuated  by  the  same  incision.  The  writer 
once  trephined  the  joint  and  thus  reached 
the  abscess ;  the  patient  made  a  good  re- 
covery.      .  C.  Hilton  Golding-Bird. 

PSORIASIS.  {Stjnon.  Lepra,  Alphos.) 
Definition.  —  Psoriasis  is  a  non-conta- 
gious chronic  disease  of  the  skin,  attended 
with  the  formation  of  roundish,  slightly 
raised  red  patches,  thickly  covered  with 
pearly-white  scales. 

Symptoms  and  Patlwlogy. — Psoriasis, 
though  an  inflammatory  disease,  is  one  in 
which  the  inflammation  is  often  so  slight  as 
to  escape  notice.  At  other  times,  it  is  well 
marked  and  attended  with  the  usual  signs 
of  redness,  itching,  and  other  subjective 
sensations.  The  eruption  consists  at  first 
of  small  slightly  raised  red  patches,  which 
spread  at  the  margin  and  quickly  become 
covered  with  silvery-white  scales ;  these 
form  rapidly,  and  as  the  disease  increases 
are  shed  in  great  quantities.  In  some  few 
instances  the  scales  are  not  shed,  but  be- 
come heaped  up  into  conical  masses.  In 
psoriasis  there  is  no  moist  exudation  on  the 
surface  of  the  skin,  but  it  is  not  difficult  to 
produce,  artificially,  an  exudation  of  this 
kind  by  over-stimulating  the  patches,  es- 
pecially when  they  are  present  on  the  flexor 
surfaces  of  the  body.  Under  these  circum- 
stances the  disease  may  be  easily  mistalten 
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for  eczema.  The  white  scales  are  a  cha- 
racteristic featui-e  of  the  disease ;  they  con- 
sist of  imperfectly  formed,  dry,  epidermic 
structures,  the  silvery-white  appearance 
being  due  to  the  presence  of  air  in  this 
epidermic  accumulation.  Psoriasis  spots 
have  a  strong  tendency  to  spread  at  the 
circumference  and  heal  in  the  centre,  and 
thus  ringed  or  gyrated  patches  are  pro- 
duced. As  the  spots  disappear  they  often 
leave  behind  considerable  pigmentation  of 
the  skin. 

The  disease  may  attack  exceptionally 
any  part  of  the  body,  but  is  not  common 
on  the  penis,  scrotum,  and  face  below  the 
forehead,  and  very  rare  on  the  soles  and 
palms.  There  is,  however,  a  common 
form  of  dry  eczema  of  the  pahn,  which  is 
often  miscalled  Psoriasis  palmaris.  The 
parts  of  the  body  most  liable  to  the  dis- 
ease are  the  extensor  surfaces  of  the  Hmbs, 
especially  the  point  of  the  elbow  and  the 
skin  just  below  the  patella;  when,  how- 
ever, the  disease  is  scattered  in  small  spots 
over  the  trunk  (Psoriasis  guttata)  the  elbows 
and  knees  often  escape.  The  disease  is 
generally  developed  symmetrically  on  both 
sides  of  the  body.  It  is  probable  that  psoria- 
sis does  not  attack  the  mucous  membranes ; 
there  is,  however,  one  form  of  leukoplakia 
buccalis  which  has  a  suj)erficial  resemblance 
to  psoriasis,  but  it  does  not  occur  especially 
in  those  subject  to  that  disease,  and  is  Y>ro- 
bably  not  in  any  way  related  to  it  nor  to 
ichthyosis,  by  which  name  it  is  sometimes 
erroneously  called. 

Etiology.  —  Psoriasis  never  occurs  in 
infants  at  the  hreast,  and  hardly  ever  before 
the  age  of  four  or  five ;  in  this  respect  it 
presents  a  strong  contrast  to  eczema.  It  is 
equally  common  in  males  and  females. 
There  are  two  varieties  of  psoriasis  com- 
monly met  with.  One  appears  for  the  first 
time  in  early  life,  usually  before  the  age  of 
twenty ;  it  is  attended  vsdth  Httle  or  no 
itching  and  much  scaliness ;  it  almost  in- 
variably recurs  after  longer  or  shorter  inter- 
vals ;  those  subject  to  it  generally  have  a 
fresh  pink-and-white  complexion.  The 
other  variety  appears  later  in  life,  is  at- 
tended with  more  marked  inflammatory 
symptoms  and  especially  with  itching ;  the 
scales  do  not  accmnulate  to  any  considerable 
extent.  This  variety  is  rather  common  in 
gouty  families.  The  exciting  causes  of 
psoriasis  are  quite  imknown. 

Diagnosis. — A  typical  case  of  psoriasis 
cannot  be  mistaken  for  any  other  disease. 
In  an  irregularly  developed  form  the  disease 
may  be  confounded  with  dry  eczema,  hchen 
planus,  tinea  tonsurans  of  the  trunk,  and 


scaly  syphilitic  eruptions.  Psoriasis  may 
be  distinguished  from  dry  eczema  (1)  by 
the  fact  that  it  generally  attacks  the  ex- 
tensor sm-faces  of  the  limbs ;  (2)  that  the 
patches  are  more  raised  and  scaly,  especi- 
ally at  their  margins,  which  are  always 
more  defined  than  in  eczema ;  (3)  they  heal 
first  in  the  centre ;  (4)  the  history  of  the 
case.  It  is  difficult  to  distinguish  confluent 
patches  of  lichen  planus  from  psoriasis. 
For  the  differential  diagnosis,  see  Lichen 
Plcmus  under  Planus.  Tinea  tonsiurans  of 
the  trunk  sometimes  assumes  the  appearance 
of  healing  psoriasis,  but  a  few  scales  scraped 
from  the  surface,  treated  with  Hquor  potassae 
and  examined  under  the  microscope,  wUl 
often  aid  the  diagnosis.  Psoriasis  is  perhaps 
more  Hkely  to  be  confoimded  with  a  squa- 
mous syphilide  than  with  any  other  eruption. 
This  is  especially  liable  to  occur  when  the 
psoriasis  is  in  the  form  of  crescentic  patches 
or  rings,  and  confined  to  the  scalp  and  fore- 
head. The  absence  of  any  syphilitic  symp- 
toms and  the  general  appearance  of  the 
patient,  together  vsath  a  history  of  former 
attacks  of  the  disease  on  the  elbows  and 
knees,  wOl  be  valuable  aids  to  diagnosis. 
The  appearance  of  the  eruption  in  psoriasis 
is  of  a  more  silvery-white  colour  and  the  pig- 
mentation less  than  in  squamous  dermato- 
syphilis. 

Treatment  may  be  considered  under 
two  heads  : — (1)  General ;  (2)  Local.  To 
the  former  belong  medicines  and  diet,  and 
to  the  latter  baths,  ointments,  and  lotions. 
Of  medicines  used  for  the  treatment  ol 
psoriasis,  arsenic  occupies  the  first  place 
and  'should  always  be  tried,  unless  some 
special  circumstances  contra-indicate  its 
use.  It  may  be  combined  either  with  acids 
or  alkalies,  according  to  circumstances,  and 
should  always  be  given  either  just  before  or 
after  a  meal.  It  must  be  ainitted,  how- 
ever, that  arsenic  fails  in  a  considerable 
number  of  cases,  especially  when  the  dis- 
ease is  associated  with  a  gouty  constitution. 
Under  these  circumstances,  colehicum  and 
small  doses  of  iodide  of  potassium  are  some- 
times very  useful.  The  internal  adminis- 
tration of  turpentine  or  copaiba  is  occasion- 
ally beneficial,  but  they  are  remedies  which 
are  not  usually  so  well  borne  as  arsenic. 
Eules  of  diet,  though  not  of  the  first  im- 
portance in  the  treatment  of  psoriasis,  should 
not  be  entirely  neglected.  In  the  psoriasis 
of  the  young,  fat,  and  especially  cod-liver 
oil,  should  foi-m  an  article  of  daily  food 
during  the  winter  ;  in  the  psoriasis  of  middle 
life,  especially  if  there  be  any  gouty  ten- 
dency, an  abstinence  from  eugai",  coffee,  ano 
beer  is  indicated. 
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(2)  Of  local  remedies,  baths  are,  on  the 
whole,  the  most  satisfactory  and  eflFective. 
The  removal  of  psoriasis  by  baths  is  more 
lasting  than  by  other  local  means,  pro- 
'lably  because  the  remedy  is  not  simply 
local.  An  ordinary  wai-m  aLkahne  bath,  in 
which  the  patient  can  soak  for  half  an  horn- 
every  evening  before  going  to  bed,  is  both 
an  effective  and  pleasant  remedy.  The 
temperature  of  the  bath  may  be  regulated 
to  suit  the  taste  of  the  patient,  and  the  ad- 
dition of  from  two  to  three  oimces  of  car- 
bonate of  potash  will  be  sufficient  for  a  full- 
sized  bath.  The  best  mineral  waters  for 
the  treatment  of  psoriasis  are  those  of  La 
Bourboule  in  the  Lower  Auvergne ;  the  local 
effect  of  these  waters  is  also  excellent. 
When  psoriasis  covers  a  very  large  area,  it 
is  not  easy  to  apply  local  remedies  except 
in  the  form  of  baths ;  but  when  the  patches 
are  confined  to  the  limbs  or  scalp,  tar 
lotions,  especially  the  liquor  carbonis  de- 
tergens,  are  often  very  useful.  The  latter 
remedy  may  be  used  either  pure  or  diluted 
with  spirit,  and  painted  on  the  spots  with  a 
large  camel's-hair  brush;  thus  apphed  it 
dries  quickly,  and  is  one  of  the  best  as  well 
as  one  of  the  least  disagreeable  remedies. 
Soa  powder  (chrysophanic  acid)  has  long 
been  a  favourite  remedy  in  Lidia  for  ring- 
worm, psoriasis,  and  other  scaly  diseases. 
There  are,  however,  several  objections  to 
its  use.  (1)  Chrysophanic  acid  stains  both 
the  skin  and  clothes ;  (2)  it  is  apt  to  set  up 
too  much  inflammation,  and  thus  cause 
considerable  annoyance  to  the  patient ;  in 
a  few  instances  the  writer  has  seen  grave 
symptoms  produced  when  chrysophanic 
acid  ointment  has  been  used  over  a  large 
area.  (3)  The  most  serious  objection  to  its 
use,  however,  is  that  psoriasis  returns  more 
liiickly  when  removed  by  this  means  than 
when  removed  by  any  other  method.  Pyro- 
^aUic  acid  ointment  (ten  to  twenty  grains 
of  the  acid  to  the  ounce)  is  a  useful  local 
remedy,  and  not  quite  so  disagreeable  as 
chrysophanic  acid  ointment. 

Egbert  Liveing. 

PSORIASIS  BUCCALIS.  —  Leuoo- 
PLAKiA. — This  disease,  which  has  long  been 
known  to  surgeons,  has  in  recent  years 
attracted  a  large  amount  of  attention  in 
3on8equence  of  its  relations  to  epithelioma. 
It  has  been  more  particularly  described  in 
3onnection  with  the  Tongue,  where  its  ten- 
iencies  appear  to  be  most  serious,  but  all 
parts  of  the  buccal  mucous  membrane  are 
uable  to  the  complaint. 

Etiology — Habitual  irritation  of  the 
iffected  parts,  especially  in  cojonection  with 


smoking,  seems  to  be  the  chief  causative 
agent;  but  the  disease  sometimes  appears, 
without  obvious  exciting  cause,  in  patients 
subject  to  psoriasis  and  other  dry  chronic 
forms  of  cutaneous  eruption.  Its  relation 
to  syphilis  is  somewhat  doubtful,  for  al- 
though a  history  of  hard  chancre,  vidth  the 
usual  sequences,  may  often  be  obtained  in 
the  great  majority  of  cases,  its  origin  is 
independent  of  ascertainable  constitutional 
infection ;  and  it  appears  probable  that  the 
role  of  syphilis  is  that  of  a  common  and 
not  of  a  specific  source  of  irritation,  mucous 
tubercles,  gummata,  &c.,  acting  merely  by 
establishing  an  instabiUty  of  the  tissues  in 
the  parts  attacked  and  a  consequent  sus- 
ceptibiUty  to  mahgnant  influence.  In  ac- 
cordance with  this  theory  of  origin  the 
disease  is  far  more  common  in  men,  the 
consumers  of  tobacco,  than  in  women,  101 
cases  out  of  110  collected  by  Mr.  A.  E. 
Barker  belonging  to  the  former  sex. 

Symptoms. — The  lesion  as  it  appears 
upon  the  mucous  smface  of  the  hps,  cheeks, 
palate,  or  tongue,  is  at  first  seen  in  the 
form  of  hypersemic  patches,  which  be- 
come developed  into  duU,  whitish,  rough- 
ened plaques  of  hypertrophied  epitheUum ; 
and  at  a  later  stage  may  be  associated 
with  shallow  fissures  in  the  situation  of 
the  normal  folds  of  the  mucous  mem- 
brane. On  examination  of  the  affected 
tissues,  the  epitheUum  is  found  to  be  more 
or  less  thickened  and  opaque,  the  papUlse  at 
first  enlarged,  afterwards  atrophied,  and  the 
submucous  tissue  infiltrated  with  white 
corpuscles,  which  extend  chiefly  along  the 
course  of  the  vessels.  The  anatomical 
changes  in  the  parts  entail  no  symptoms 
beyond  the  occurrence  of  a  little  saUvation 
in  the  later  stages,  but  the  remarkable 
tendency  to  merge  into  epitheUoma  is  a 
most  important  point  for  consideration. 
Mr.  Barker  has  traced  this  sequel  in  no 
fewer  than  43  instances  out  of  110  cases  of 
buccal  psoriasis. 

The  condition  must  be  distinguished 
from  the  irregularly  distributed  scars  and 
deep  fissures  left  by  the  healing  of  gum- 
matous lesions  in  tertiary  syphUis. 

Treatment. — All  som-ces  of  local  irrita- 
tion, causative  or  otherwise,  must  be  re- 
moved, the  diet  carefully  regulated,  and  the 
mouth  kept  clean.  The  patients  should  be 
warned  as  to  the  possibihty  of  remote 
trouble,  and  be  kept  imder  observation. 

William  Andekson. 

PTERYGIUM.— Cciiwe.— The  starting, 
pomt  of  a  pterygivun  is  generally  an  ulcer 
at  the  margin  of  the  cornea,  which,  ia 
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healing,  catches  a  morsel  of  the  limbus  con- 
jun(>tiv£e  aaid  draws  it  towards  the  cicatrix, 
throwing  the  mucous  membrane  into  a  tri- 
angular fold.  The  ulcer  then  forms  anew  in 
the  cornea  immediately  inside  the  cicatrix, 
and  the  point  of  conjunctiva  is  drawn  into 
it  again,  and  is  carried  a  little  further  into 
the  cornea,  and  so  on. 

The  hoUow  lying  between  a  Pinguecula 
and  the  margin  of  the  cornea  is  apt  to  lodge 
smaU  foreign  bodies,  which  cause  shallow 
marginal  ulcers,  and  these,  in  heaUng,  draw 
the  Pinguecula  over  on  the  cornea. 

In  this  coimtry  pterygium  is  a  rare 
affection,  but  it  is  not  imcommon  in 
countries  or  locaUties  where  the  air  is 
filled  with  fine  sand  or  other  minute  par- 
ticles. 

Symptoms. — Pterygium  consists  in  a 
vasoularised  thickening  of  the  conjunctiva, 
triangular  in  shape,  situated  most  usually 
to  the  inside  of  the  cornea,  sometimes  to 
its  outer  side,  and  rarely  either  above  or 
below  it.  There  is  frequently,  but  not 
always,  a  tendency  of  the  growth  to  ad- 
vance into  the  cornea,  as  above  mentioned ; 
but  it  seldom  reaches  the  centre,  and  still 
more  rarely  extends  quite  across  the  cornea. 
Vision  is  not  affected,  unless  the  growth 
advajice  over  the  centre  of  the  cornea. 
There  is  no  pain,  and  the  disfigurement 
alone  is  what  the  patient  complains  of. 

Treatment. — Unless  the  pterygium  be 
very  thick  and  have  invaded  the  cornea  to 
some  extent,  or  be  progressing  over  the 
cornea,  it  is  well  to  let  it  alone  ;  the  more 
so  as,  by  removing  it,  a  perfectly  normal 
appearance  is  not  given  to  the  eye,  for  a 
mark  is  necessarily  left,  both  on  the  cornea 
and  on  the  conjunctiva. 

If  the  growth  be  progressive,  or  very 
disfiguring,  it  should  be  removed,  other 
proposed  methods  of  dealing  with  it  being 
futile.  This  may  be  effected  either  by 
ligature  or  excision. 

In  the  method  by  ligature,  a  strong  silk 
suture  is  passed  through  two  needles.  The 
pterygium  being  raised  with  a  forceps  close 
to  the  cornea,  one  needle  is  passed  under  it 
here,  and  the  other  needle  in  the  same  way 
close  to  its  base,  and  the  ligature  is  drawn 
about  half-way  through.  The  thread  is 
cut  close  behind  each  needle,  thus  forming 
three  ligatures,  which  are  respectively  tied 
tight.  In  four  or  five  days  the  pterygium 
comes  away. 

In  excision,  the  apex  is  seized  with  a 
forceps  and  dissected  up,  either  with  a 
scissors  or  small  scalpel,  care  being  taken  not 
to  injure  the  true  cornea.  The  dissection 
is  continued  towards  the  base  of  the  ptery- 


gium, where  it  is  completed  by  two  con- 
vergent incisions  meeting  at  the  base.  The 
mucous  membrane  in  the  neighboiurhood  o£ 
the  base  is  separated  up  somewhat  from  the 
sclerotic,  and  the  margins  of  the  conjunc- 
tival wound  brought  together  with  sutiues. 

H.  E.  SWANZT. 

PTOSIS— Droopmg  of  the  Upper  Eye- 
lid. See  Third-Nerve  Pa/ralysis  under 
OouLAE  Muscles,  Affections  of  the. 

PUDENDAL  HERNIA.— This  rup- 
ture  appears  in  the  posterior  inferior  part  ol 
the  labium.  The  neck  of  the  sac  lies  between 
the  ramus  of  the  ischiiun  and  the  vagina. 
The  sac  on  making  its  way  to  the  labium 
must  pass  through  the  anterior  fibres  of  the 
levator  ani.  This  form  of  rupture  is  most 
common  in  women  past  middle  life,  who 
have  borne  several  children.  The  protrusion 
is  usually  small  and  contains  small  intes- 
tine. It  has  been  mistaken  for  a  labial  cyst. 
It  is  usually  readily  reduced,  and  gives  but 
little  trouble.  It  has  been  strangulated,  and 
has — when  in  that  condition — been  succeBs- 
fully  reduced  by  taxis.  It  would  appear 
that  in  no  reported  case  has  herniotomy 
been  required.         Fredekick  Teeves. 

PULMONARY  ARTERY,  Wotmd 
of  the. — This  is  a  rare  accident,  but  it  oc- 
casionally takes  place  in  stabs  or  shot- 
wounds.  In  the  former  it  may  be  the  only 
vessel  wounded,  from  its  anterior  and  com- 
paratively superficial  position  in  the  chest. 
If  the  vessel  be  woimded  before  its  bifur- 
cation, the  accident  must  necessarily  be 
of  an  exceedingly  fatal  character.  On  ac- 
count of  the  way  in  which  the  serous  peri- 
cardium wraps  round  both  this  vessel  and 
the  aorta,  the  wound  must  perforate  the 
upper  part  of  the  pericardium,  and  exti-ava- 
sation  of  blood  firom  the  vessel  must  take 
place  directly  into  the  pericardial  sac,  and 
thus  cause  very  speedy  death,  as  in  incised 
wounds  of  the  heart,  by  filling  up  this  sao 
with  blood  and  impeding  the  action  of 
this  viscus.  Such  a  wound  may  perforate 
through  into  the  ascending  part  of  the  arch 
of  the  aorta,  and  thus  form  a  communica- 
tion between  these  two  vessels. 

In  those  oases  in  which  the  artery  i| 
wounded  beyond  its  bifurcation,  the  blood 
extravasates  into  the  root  of  the  limg,  and 
hence  into  the  posterior  mediastinum.  Such 
wounds,  which  are  generally  of  a  very  com- 
plicated character,  are  sometimes  the  cause 
of  immense  extravasations  of  blood  into 
the  posterior  part  of  the  chest.  The  pro- 
gnosis in  all  such  cases  is  exceedingly  grave. 


Pulse 


269 


The  diagnosis  is  generally  obscure,  the 
symptoms  much  resembling  those  of  Hemo- 
thorax, the  treatment  also  being  the  same. 

H.  Gr.  HOWSE. 

■  PULPY  DEGENERATION  OF 
SYNOVIAL  MEMBRANE.  See  Joints, 
Diseases  of. 

PULSE. — The  pulse  affords  valuable 
indications  for  the  sm-geon,  and  a  careful 
study  of  it  is  essential  for  diagnosis,  pro- 
gnosis, and  treatment.  It  is  one  of  those 
indications  of  the  condition  of  a  patient 
which  is  very  readily  obtained,  and  ob- 
tained also  without  the  intervention  of 
instruments;  and  for  this  reason  it  is 
deserving  of  very  special  attention.  The 
tactus  eruditus  applied  to  the  radial  artery 
at  the  wrist  may  give  the  first  warning  to 
the  operator  that  the  patient  has  cardiac 
trouble,  and  is  therefore  a  bad  subject  for 
anaesthetics  or  the  knife  ;  or  that  he  has  a 
granulai'  contracted  Iddney,  and  is,  therefore, 
not  well  fitted  for  operative  interference. 
It  tells  him  more,  probably,  than  any  other 
source  of  information,  concerning  his 
patient's  '  strength '  (i.e.  the  strength  of  the 
muscles  of  organic  Hfe),  and  of  his  progress 
towards  recovery  or  death;  and,  above 
all,  the  administration  or  withholding  of 
stimulants  can  only  be  properly  regulated 
by  one  who  is  able  to  value  properly  the 
indications  afforded  by  the  pulse. 

The  pulse  is  usually  '  taken '  by  placing 
the  tips  of  the  right  index,  middle,  and  ring 
fingers  upon  the  radial  artery  of  the  patient, 
as  it  Hes  upon  the  bone  just  above  the  left 
wrist.  With  each  stroke  of  the  heart  the 
artery  is  felt  to  dilate.  This  constitutes  the 
'  pulse,'  of  which  we  have  to  note  the  ra- 
pidity and  the  other  characters  which  form 
the  subject  of  this  article.  The  radial  artery 
is  usually  selected  because  of  its  accessi- 
bihty  and  convenience.  Occasionally,  the 
radial  artery  (owing  to  abnormal  distribu- 
tion or  other  cause)  is  not  available,  and 
then  we  may  have  recourse  to  the  tem- 
poral, brachial,  or  any  other  superficial 
artery  of  the  body. 

By  feeling  the  pulse  we  estimate  mainly 
two  things— (a)  the  rate  at  which  the  heart 
18  workmg ;  (6)  the  pressm-e  of  blood  in  the 
artery.  The  rate  is  always  stated  in  terms 
of  pulsations  per  minute.  The  pressmre  is 
estimated  by  noting  the  force  needed  to  stop 
'the  pulse  with  the  fingers.  In  the  healthy 
person  it  may  be  stated,  as  a  rule,  that 
pressure  is  inversely  as  the  speed.  A  heart 
th^t  hurries  is  often  to  some  extent  in- 
eflicient,  and  fails  to  maintain  the  pressure 
in  the  vessels.   Again,  the  pressure  in  the 
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vessels  is  far  more  dependent  on  the  state 
of  the  arterioles  and  capillaries  than  on  the 
force  of  the  heart's  action,  and  raising  the 
pressure  has  the  effect  of  raising  the  tone  of 
the  vagus  centre  in  the  medulla,  and  conse- 
quently of  slowing  the  heart.  The  con- 
verse also  holds  good. 

The  Pulse-Rate  varies  with  age,  as 
shown  by  the  following  table : — 

In  the  foetus 
Newly  bom  infant 
During  1st  year 
„     2nd  „ 
„     3rd  „ 
From  7  to  14  . 
»     14  „  21  . 
„     21  „  60  . 
Old  age 

The  influence  of  sex  is  considerable,  and 
Dr.  Guy  has  determined  that  the  pulse  of 
the  adult  female  is  quicker,  by  fi:om  10  to  14 
beats,  than  the  pulse  of  the  adult  male. 

The  effect  of  muscular  exercise  is  to 
quicken  the  pulse,  the  increase  in  pulse-rate 
being  proportioned  to  the  effort  made. 
Thus,  the  pulse  is  quicker  when  standing 
than  when  sitting,  and  quicker  when  sitting 
than  when  the  body  is  at  complete  rest  in 
the  recumbent  position. 

The  effect  of  ^position  apart  from  mus- 
cular effort  is  shown  to  be  considerable.  It 
is  stated  by  Graves  that  the  erect  posture,  as 
compared  with  the  horizontal,  increases  the 
pulse-rate  in  a  healthy  person  fi-om  6  to  15 
beats.  This  difference  increases  with  the 
frequency  of  the  pulse  at  the  time  of  the 
experiment ;  thus,  if  it  has  been  raised  to 
90  or  100  by  moderate  exercise,  it  is  not 
unusual  to  find  the  difference  20  or  30. 
Dr.  Graves  found  that  this  variation  of 
pulse-rate  with  posture  did  not  depend 
entirely  upon  the  muscular  effort  involved 
in  maintaining  the  posture,  and  that,  when 
the  position  was  changed  by  means  of  an 
apparatus  which  excluded  the  factor  of 
muscular  effort,  the  variations  of  pulse  were 
nearly  as  great  as  when  postm'e  was  changed 
by  means  of  the  patient's  own  exertions. 

The  pulse,  according  to  Graves,  is  also 
'  evidently  stronger  in  the  horizontal  than 
in  the  erect  postm-e  ;  consequently  its 
maximum  of  strength  and  minimum  of 
frequency  are  attained  together.'  This 
constitiites  one  of  the  reasons  for  placing 
persons  horizontal  for  the  relief  of  syncope. 

A  somewhat  extended  study  of  the  effect 
of  posture  on  the  pulse-rate  enabled  Graves 
to  conclude — 

1.  That  the  greatest  difference  occurs 
in  patients  labouring  under  fever,  or  in  a 
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debilitated  state  in  eonsequence  of  fever  or 
any  other  cause.  It  may  amount  to  30,  40, 
or  even  50,  between  the  horizontal  and  erect 
postures. 

2.  That  this  difference  decreases  after 
the  first  quarter  of  an  hour  (i.e.  after  the 
subsidence  of  the  variation  due  to  exertion 
of  muscular  effort),  but  always  remains 
considerable  as  long  as  the  same  position 
is  observed. 

3.  That  in  persons  not  much  debilitated 
the  difference  is  much  less,  and  often  does 
not  amoimt  to  more  than  10. 

4.  Generally,  the  pulse-rate  in  the 
sitting  posture  may  be  taken  as  the  mean. 

5.  In  persons  convalescent  from  fever 
or  acute  diseases,  it  is  extremely  useftil  to 
the  physician  to  ascertain  the  comparative 
frequency  of  the  pulse  in  the  horizontal  and 
in  the  erect  posture.  The  greater  the  dif- 
ference, the  gi'eater  is  the  debility  of  the 
patient,  and,  consequently,  the  more  guarded 
must  his  medical  attendant  be  in  allowing 
him  to  sit  up  for  any  length  of  time,  par- 
ticularly if  the  pidse,  on  his  lying  down, 
does  not  resume  its  usual  degree  of  fr'e- 
quency. 

Dr.  Graves  also  asserted  that,  in  cases  of 
considerable  hypertrophy  and  dilatation  of 
the  heart,  the  variation  of  pulse -rate  with 
variation  of  position  is  often  not  observable, 
and  he  concludes  '  that  in  a  debilitated  per- 
son, when  a  sudden  change  of  position  makes 
no  difference  in  the  frequency  of  the  pulse, 
we  may  conclude  that  the  heart,  or  at  least 
its  left  ventricle,  is  increased  in  size  and 
strength.' 

The  pulse-rate  is  influenced  by  tem- 
perature ;  and  it  has  been  shown  that 
when  animals  are  exposed  to  high  tem- 
peratures it  rises,  and  when  exposed  to  low 
temperatures  it  falls.  In  fever  there  is, 
speaking  generally,  a  correspondence  in 
direct  ratio  between  the  body-temperature 
and  the  pulse-rate— i.e.  they  both  rise  and 
fall  together,  or,  to  be  more  accurate,  the 
variations  in  pulse-rate  usually  follow  by  a 
Uttle  the  variations  in  temperature.  When 
the  temperature  is  high,  it  is  found  that  in- 
fluences which  distm-b  the  pulse-rate  (such 
as  mental  emotion,  muscular  effort,  and 
posture)  act  with  undue  force,  and  thus  it 
often  happens  that  the  pulse-rate  runs 
ahead  of  the  temperature. 

The  pulse-rate  in  fever,  like  the  tem- 
peratiu-e,  is  subject  to  daily  fluctuations, 
having  a  morning  minimum  and  an  evening 
maximum.  In  mild  cases  of  fever  a  pulse 
of  100  is  common.  In  more  severe  cases 
it  runs  up  to  120  or  130 ;  but  if  a  rate  above 
this  (say  140)  is  maintained  for  any  time  it 


makes  the  prognosis  grave.  Towards  the 
end  of  fevers  which  terminate  fatally,  we 
may  have  a  falling  temperature  and  a  rising 
pulse — a  condition  which  is  always  grave. 
In  heart-disease,  we  may  have  a  rapid  pulse 
with  a  sub-normal  temperature.  In  tuber- 
cular meningitis  or  in  other  fevers  compli- 
eated  by  mischief  at  the  base  of  the  brain, 
we  may  have  a  high  temperature  with  a 
sub-noi-mal  pulse.  In  short,  there  is  a 
rough  correspondence  between  pulse-rate 
and  temperature,  and,  when  we  find  such 
correspondence  wanting,  we  should  always 
search  for  the  cause. 

We  may  have  a  very  rapid  pulse  without 
rise  of  temperature.  This  is  notably  the 
case  in  Graves's  disease  or  exophthahnio 
goitre,  in  which  the  pulse-rate  may  reach 
160  in  a  minute.  In  poisoning  by  atropine, 
a  rapid  pulse  occurs,  due,  as  is  supposed,  to 
a  paralysis  of  the  inhibitory  apparatus  in 
the  heart.  Similarly,  Guttman  records  a 
case  of  very  rapid  pulse  (160),  unaccom- 
panied by  rise  of  temperature,  and  due  to 
compression  of  the  vagus  nerve  by  swollen 
lymphatic  glands. 

Mental  and  emotional  excitement  has 
been  known  to  quicken  the  pulse.  Dimin- 
ution of  atmospheric  pressure  does  the 
same  thing,  and  Mr.  Glaisher  records  that 
in  rising  in  a  balloon  from  the  groimd  to  a 
height  of  20,000  feet,  the  pulse-rate  rose 
gradually  from  76  to  110.  It  would  be  im- 
possible entirely  to  eliminate  the  effect  of 
mental  excitement  in  this  experiment. 

In  valvular  disease  of  the  heart  the 
pulse  is  usually  quickened,  and  especially, 
also,  during  an  acute  inflammatory  con- 
dition such  as  peri-,  endo-,  or  myo-carditis. 
A  fatty  heart  often  causes  a  dow  pulse; 
sometimes  remarkably  slow,  faULng  below 
80. 

The  pulse  may  be  irregular  in  force  and 
rhythm.  This  may  depend  upon  organic 
disease  (valvular)  of  the  heart ;  upon  dis- 
turbed innervation,  which  may  be  central  (as 
in  tubercular  meningitis),  reflex  (as  in  dys- 
peptic conditions),  or  toxic  (as  from  digitalis 
and  the  excessive  use  of  tobacco).  Irregu- 
larity is  common  in  old  people,  and  seems 
generally  (in  the  absence  of  cardiac  disease) 
to  cause  no  trouble,  and  probably  does  not 
influence  the  expectation  of  Ufe. 

Sometimes,  the  irregularities  are  very 
regular  in  their  intervals  of  occurrence, 
sulficiently  so  to  have  a  pseudo-mystic  title, 
and  accordingly  we  find  in  books  the  words 
higeminus,  trigeminus,  and  alternans  ap- 
phed  to  irregular  pulses.  The  last  form 
occm's  when  the  left  ventricle  is  so  weakened 
that  only  every  other  contraction  makes 
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tself  felt  at  the  wrist.  '  Intermission  of  the 
)ulse  at  irregular  intervals  may  be  due  to 
imilar  causes.  It  may  accompany  heart- 
lisease  or  may  occur  in  persons  otherwise 
lealthy. 

In  considering  the  pulse,  it  must  he 
)ome  in  mind  that  the  capacity  of  the 
)lood- vessels  is  far  more  than  is  sufficient 
or  the  blood  which  they  hold.  "When  the 
essels  are  relaxed,  the  blood  does  not 
learly  haK  fill  them.  In  a  '  full-blooded ' 
nan  who  has  died  suddenly,  we  find  post 
fiortem  the  arteries  empty,  and  the  veins 
)y  no  means  distended.  Dm-ing  Ijfe,  the 
;essels  contract  on  their  contents,  but,  their 
potential  capacity  being  so  great,  it  is 
ivident  that  unequal  contraction  in  different 
ireas  of  the  body  leads  to  unequal  distribu- 
.ion  of  blood.  In  health,  the  blood-distribu- 
ion  is  always  proportioned  to  the  need  of 
he  part,  the  need  to  the  work  being  done. 
\Vhen  there  is  a  '  determination '  of  blood 
;o  any  part,  there  must  be  a  compensating 
jmptiness  of  some  other  part.  When  the 
surgeon  stands  his  patient  against  a  wall, 
md,  passing  a  catheter,  draws  off  perhaps 
1  gallon  of  urine  from  an  over-distended 
bladder,  the  sudden  removal  of  pressiu'e 
Tom  the  beUy  causes  a  sudden  flow  of 
olood  into  the  vessels  of  that  part,  with  the 
■esult  that  the  brain  and  medulla  are  sud- 
ienly  starved  of  blood,  and  the  patient  falls 
iown  senseless  and  faint. 

The  Volume  of  the  Pulse  varies  in 
Individuals.  It  may  he  of  different  volume 
it  the  two  wrists,  and  this  may  depend  upon 
.rregularity  in  the  distribiition  of  the  radial 
irtery,  or  it  may  depend  upon  some  pressure 
ar  obstruction  in  the  main  trunks  either 
inside  or  outside  the  thorax. 

The  pulse  may  be  of  small  volume 
f«)  from  loss  of  blood ;  (6)  from  failure  of 
the  heart  to  supply  the  required  amount  to 
the  arteries,  as  in  mitral  or  aortic  obstruc- 
tion and  cardiac  failure ;  (c)  from  pressure 
upon  the  aorta ;  {d)  from  diversion  of  the 
blood-stream,  producing  relative  emptiness 
of  the  radial  artery.  This  occurs  in  peri- 
tonitis and  collapse,  in  which  there  is  dila- 
tation of  the  abdominal  vessels.  It  is  at 
the  commencement  of  peritonitis,  when 
there  is  determination  of  blood  to  the  ab- 
dominal vessels,  and  before  the  muscular 
tone  of  the  arteries  or  the  muscular  power 
of  the  heart  has  begun  to  faU,  that  we  j^jet 
the  so-called  '  thready  pulse '  (small  and 
hard),  which  is  almost  diagnostic  of  abdo- 
minal inflammation. 

When  the  heart  is  hypertrophied  from 
aortic  disease,  the  volume  of  the  pulse  is 
large.   In  advanced  atheroma  of  the  arte- 


ries, there  is  often  a  seeming  increase  of 
volume  from  the  increased  thickness  and 
tortuosity  of  the  vessel. 

The  hardness  or  softness  of  the  pulse, 
the  ease  with  which  the  pulse  can  be 
arrested  by  pressm-e  of  the  finger,  is  most 
important  fr'om  a  diagnostic  point  of  view. 
If  the  volume  of  blood  be  normal,  if  the 
left  ventricle  be  hypertrophied  and  the 
aortic  valves  efficient,  if  the  arterial  wall 
be  thickened  fr-orn  muscular  or  fibroid  in- 
crease, and  if  the  emptying  of  the  arteries 
be  hindered  by  contraction  or  thickening 
of  the  arterioles  and  capillaries,  then  the 
compression  of  the  pulse  is  necessarily 
difficult,  and  we  get  the  high-tension  pulse 
wliich  is  so  common  with  gouty  kidneys, 
arterio-capillary  fibrosis,  and  hypertrophied 
heart. 

The  causes  above  mentioned  which, 
when  they  concur,  produce  a  high-tension 
pulse  in  its  most  marked  form,  may  not 
be  present  simultaneously,  or  some  of  the 
causes  of  high  tension  may  be  counter- 
acted by  others  which  tend  to  produce  low 
tension,  such  as  deficiency  of  blood,  mitral 
obstruction,  cardiac  weakness,  or  loss  of 
tone  in  the  blood-vessels  from  anaemia  or 
acute  febrile  diseases.  A  soft  compressible 
pulse,  occm'ring  in  febrile  diseases,  indicates 
wealtness  and  a  failure  of  the  muscles  of 
the  heart  and  vessels. 

When  the  left  ventricle  is  gi'eatly  hyper- 
trophied and  the  aortic  valves  are  ineffi- 
cient, we  have  a  very  marked  and  forcible 
distension  of  the  artery  with  sudden  col- 
lapse, owing  to  the  failm-e  of  the  valves  to 
maintain  the  pressure  in  the  vessel.  This 
is  the  quicJc -b oundinff  pvdse  of  some  writers, 
otherwise  known  as  the  water-hammer 
pulse  or  CoiTigan's  pulse.  Owing  to  the 
great  distension  of  the  vessels,  the  pulse  is 
often  visible  in  the  arteries  throughout  the 
body,  and  visibility  of  pulse  is  to  be 
reckoned  amongst  the  siu'est  indications  of 
aortic  incompetency.  Visibility  and  hai'd- 
ncss  of  the  pulse  also  occur  in  advanced 
atheromatous  disease  of  the  vessels  in  per- 
sons advanced  in  life.  It  may  occur  also 
in  healthy  individuals  in  a  state  of  nervous 
excitement. 

A  very  important  form  of  pulse  is  the 
so-called  dicrotous  pulse,  in  which  for  each 
contraction  of  the  ventricle  there  are  two 
pulsations  in  the  artery. 

It  must  be  remembered  that  dicrotism 
is  a  physiological  phenomenon  which,  by 
the  use  of  the  sphygmogi-aph,  can  be  seen 
to  bo  always  present  in  the  pulse.  It  is  only, 
liowever,  when  dicrotism  reaches  a  high 
degree,  that  it  can  be  detected  by  merely 
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placing  the  finger  on  the  artery.  Dicrotism 
is  a  sign  of  weakness,  and  appears  to  be  due 
to  a  want  of  tone  or  failure  in  power  of  the 
muscular  coat  of  the  artery. 

When  the  ventricle  contracts,  the  tidal 
wave  of  blood  distends  the  elastic  artery ; 
this  distension  ceases  with  the  cessation  of 
the  ventricular  contraction.  The  artery  then 
recoils,  and  the  force  of  the  contracting 
artery  closes  the  aortic  valves  and,  at  the 
same  time,  gives  an  impulse  to  the  blood  in 
the  vessel,  which  travels  to  the  periphery. 
This  '  dicrotic  '  wave,  though  always  pre- 
sent, only  becomes  manifest  when  it  is  ex- 
cessive. The  elasticity  of  the  arteries 
depends  upon  (a)  yellow  elastic  tissue,  the 
action  of  which  is  mainly,  if  not  entirely, 
mechanical  and  independent  of  central 
control,  and  (6)  muscular  element,  in  which 
the  elasticity  is  '  vital,'  and  subject  to  great 
variations.  The  amount  of  elastic  and  mus- 
cular elements  present  in  an  artery  bear  an 
inverse  proportion  to  each  other,  the  latter 
increasing  as  the  former  decrease.  The 
muscular  elements  m  the  radial  artery  at 
the  wrist  are  present  in  relatively  large 
proportions,  and  one  of  the  effects  of  their 
activity  is  to  check  the  oscillations  of  the 
vessel  and  render  the  dicrotic  wave  impal- 
pable. When  the  artery  loses  its  tone  and 
the  muscular  coat  is  paralysed,  as  happens 
in  acute  and  severe  febrile  conditions,  then 
the  dicrotic  wave  is  easily  felt,  and  its  pre- 
sence is  made  the  more  striking  in  conse- 
quence of  the  smallness  of  the  tidal  wave, 
caused  by  the  failing  power  of  the  ventricle. 

A  dicrotic  pulse  is  usually  the  accom- 
paniment of  high  fever,  and  indicates  that 
the  powers  of  the  patient  are  failing.  It 
is  sometimes  the  precursor  of  haemorrhage 
(according  to  Graves),  and  is  often  observed 
as  an  immediate  sequel  of  extensive  hsemor- 
rhage.  In  fever,  says  Graves,  a  dicrotous 
pulse,  which  is  at  the  same  time  hard,  is 
a  very  bad  symptom  if  it  lasts  more  than 
twenty-four  hours ;  when  succeeded  by  epis- 
taxis,  and  when  it  disappears  after  moderate 
epistaxis,  it  is  not  bad;  when  it  lasts  for 
many  days  without  any  tendency  to  hsemor- 
rhage,  the  case,  nine  times  out  of  ten,  ends 
fatally. 

'  In  hffimoptysis,  epistaxis,  and  internal 
inflammation,  a  very  hard  dicrotous  pulse 
sometimes  occurs,  which  resists  all  treat- 
ment and  portends  a  fatal  issue ;  no  matter 
how  much  the  other  symptoms  may  im- 
prove, so  long  as  the  pulse  continues  of 
this  character,  the  patient  is  in  imminent 
danger.' 

The  Pulse-respiration  Eatio  is  a  point 
which  always  demands  attention.    As  a 


rule  there  are,  on  an  average,  four  beats  of 
the  pulse  to  each  respiratory  act,  and  the 
healthy  individual  has  eighteen  respLratioiiB 
and  seventy-two  pulse-beats  per  minute. 
Any  persistent  disturbance  of  this  ratio 
should  excite  suspicion.  If  the  pulse-res- 
piration ratio  changes  from  4:1  to  3:1  or 
2 : 1,  the  limgs  should  be  carefully  examined, 
and  in  the  majority  of  cases  they  will  be 
found  the  seat  of  disease.  The  quickening 
of  the  respu'ation  is  usually  proportioned 
to  the  amount  of  limg-damage.  Thus,  in 
double  pneumonia,  where  the  amount  of 
lm:g  available  for  respiration  is  reduced  to 
a  minimum,  the  breathing  is  often  enor- 
mously quickened,  and,  notwithstanding 
great  rapidity  of  the  pulse,  the  pulse-res- 
piration ratio  may  be  2 : 1. 

In  pleurisy  and  bronchitis  the  ratio  is 
usually  less  distm'bed  than  in  pneumonia. 
Sometimes,  while  the  pulse  is  quickened  the 
1  respirations  are  slowed.    This  is  observed 
!  in  a  very  maxked  degi'ee  in  opium-poisoning, 
j  in  which  the  respirations   get  gradually 
I  slower,  while  the  rapidity  of  the  pulse  is 
above  normal.    In  some  cases  of  delirium 
tremens  the  same  phenomenon  is  observed. 
In  hydrophobia  also,  towards  the  end  of  the 
case,  the  respirations  may  become  very  slow 
and  very  unequal  in  rhythm,  while  the  pulse 
remains  rapid. 

Speaking  of  the  importance  of  the  pulse- 
respiration  ratio.  Graves  says :  '  A  quicken- 
ing of  the  breathing  in  fever,  without  any 
particular  lesion  of  the  thoracic  viscera,  is 
always  a  proof  that  the  muscular  powers  of 
organic  life  have  been  injured ;  that  the 
diaphragm  and  respiratory  muscles  are 
impeded  in  their  functions,  and  that  the 
case  is  of  a  dangerous  character.' 

The  pulse  affords  valuable  indications  for 
treatment,  especially  in  acute  conditions, 
whether  medical  or  surgical,  in  which  the 
administration  of  stimulants  is  necessary 
to  enable  a  patient  to  tide  over  a  crisis.  To 
use  stimulants  with  intelligence  is  of  the 
greatest  importance,  and  the  surgeon  must 
always  bear  in  mind  the  difference  between 
stimulants  and  food,  a  difference  of  the  same 
kind  as  that  which  exists  between  the  spur 
and  a  feed  of  corn  in  relation  to  a  horse. 
The  analogy  is  only  partly  correct,  how- 
ever, for  there  can  be  no  doubt  that  alcohol 
may  serve  as  a  food,  and  especially  w'ould 
this  seem  to  be  the  case  in  fevers  with  liigh 
tem^ierature. 

If  the  pulse  tells  us  that  the  muscles  of 
the  heart  or  arteries  are  failing,  if  wnnt  01 
force  is  being  compensated  by  undue  ra- 
pidity, if  the  pulse  be  soft,  compressible,  or 
especially  if  it  be  dicrotous,  then  stimulants 
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re  ad^dsable,  and,  judiciously  given,  will 
lable  a  patient  to  recover  from  a  condition 
hich  might  otherwise  be  fatal. 

Alcoholic  stimulants  act  quickly,  and 
le  siurgeon  shoiild  always  ascertain,  within 
quarter  of  an  hour  or  so  after  their  ad- 
inistration,  if  the  indications  for  which 
iB  stimulants  are  given  have  diminished. 
'  stimulants  are  being  useful  to  a  patient, 
uti  shoidd  always  be  the  case.  The  rapid 
ilse  should  be  slower,  the  soft  pidse 
irder,  and  the  dicrotous  pulse  less  dicro- 
iis.  Or,  if  stimulants  be  administered  to 
licken  the  action  of  a  slowly  acting  heart, 
e  end  ought  to  be  fulfilled  and  the  pulse 
ight  to  be  more  rapid  within  a  short  time 
administering  the  stimulants. 

It  is  a  golden  mle  never  to  give  a 
achm  of  alcohol  which  is  not  necessary, 
it  to  keep  it  in  reserve  in  case  of  need, 
imulants,  in  acute  conditions,  should  be 
ven  in  small  doses  and  at  frequent  inter- 
,1s.  Directly  the  indications  for  ■which 
e  alcohol  has  been  administered  have 
en  met,  it  should  be  discontinued,  or  the 
se  lessened.  It  is  especially  in  acute 
ses  of  high  fever,  in  which  it  is  impos- 
5le  to  give  food,  that  alcohol  is  of  use.  In 
388  of  failing  heart  from  haemorrhage, 
3ohol  is  generally  contra-indicated,  and 
uid  food,  which  is  easUy  digested,  is 
.ely  to  be  of  more  service  to  the  patient. 

G.  Vivian  Poore. 

PTJUPURA. — Definition. — Purpura  is, 
the  modem  acceptation  of  the  term, 
lonymous  with  non-traumatic  haemor- 
age  into  the  skin  and  mucous  mem- 
mes,  and  occurs  in  both  sexes  and  at  all 

83. 

Etiology. — The  causes  of  cutaneous 
imorrhages  are  very  numerous,  and  may 
classified  under  five  heads  : — 

1.  Blood-alterations  caused  by  —  {a) 
Bcific  fevers,  especially  typhus,  variola 
morrhagica  and  epidemic  cerebro-spinal 
mingitis ;  less  often  by  typhoid,  measles, 
irlatina,  acute  septicaemia,  pyaemia,  and 
ihilis ;  (6)  snake-poison ;  (c)  some  drugs, 
lere  there  is  an  individual  idiosyncrasy, 

iodine,  iodide  and  bromide  of  potas- 
m,  quinine,  salicylic  acid,  copaiba, 
ladonna,  ergot  of  rye,  chloral,  &c. ;  {d) 
■tarn  general  diseases,  as  scurvy,  haemo- 
dia,  leucocythaemia,  pernicious  and  other 
Bmias,  rickets  (scurvy  rickets) ;  (e)  ca- 
'o'^t!        tuberculosis  and  cancer. 

2.  Many  diseases  of  the  viscera,  in- 
"ng  some   of   those  of  the  spleen, 

(especially  cirrhosis  and  chronic  jaun- 
.  mteetmes,  kidney  (especially  chronic 


Bright's  disease),  lung  and  cardio -vascular 
system,  acting  probably  and  mainly  through 
the  sympathetic. 

3.  Want  of  support  to  the  vessels,  due 
to — (a.)  Eelaxation  of  the  tissues,  as  in  old 
age  (P.  senilis),  getting  up  after  long  ill- 
nesses, parturition,  &c. ;  or  (6)  the  exist- 
ence of  other  eruptions,  especially  bullae 
or  wheals. 

4.  Sudden  changes  in  the  circulation,  as 
in  purpura  in  the  new-born  (P.  neona- 
torum). 

5.  Diseases  of  the  nervous  system — (a) 
Functional,  in  connection  with  shock,  grief, 
epilepsy,  angina  pectoris,  and  other  neural- 
gias ;  (6)  organic,  as  in  tubercular  menin- 
gitis, plugging  of  cerebral  sinuses  and  some 
other  serious  lesions,  also  in  posterior 
myelitis,  injm-ies  to  nerves,  &c. 

Pathology.  —  Blood  may  escape  from 
the  vessels  by  rupture,  diapedesis,  or  by 
transudation  of  blood  colouring  matter 
only;  the  last  two  play  an  unimportant 
part,  and  there  is  no  doubt  that,  in  the 
majox-ity  of  cases,  rupture  of  the  vessel 
takes  place.  This  may  occur  from — in- 
crease of  blood-pressure  behind  the  point 
of  rupture,  especially  if  suddenly  produced, 
and  the  commonest  cause  of  this  is  some 
j  obstruction  in  the  vessel,  which  may  be  due 
to  stasis  from  inflammation  or  some  ex- 
ternal pressure,  thrombosis  or  emboHsm. 
Extreme  contraction  of  the  vessels  on  the 
one  hand,  or  dilatation  on  the  other,  may 
also  lead  to  rupture  of  the  vessel.  In 
another  class  of  cases  the  rupture  may  be 
due  to  changes  in  the  vascular  walls,  from 
inflammation  or  degeneration.  A  third 
class  are  due  to  changes  in  the  nervous 
system,  which  may  produce  variations  in 
the  calibre  of  the  vessels  or  alterations  in 
the  nutrition  of  their  walls. 

Blood  may  be  extravasated  into  the 
tissues  either  between  the  layers  of  the  epi- 
dermis or  into  the  papillae  and  corium ;  or 
more  rarely  into  the  sweat-glands,  hah-- 
follicles,  and  subcutaneous  tissues.  The 
changes  that  take  place  in  the  absorption 
of  blood-clots  are  as  follows : — The  serum 
is  first  absorbed  with  the  broken-down  cor- 
puscles, later  the  fibrin  shrinks,  Hquefies, 
and  is  also  absorbed.  The  variety  of  colours 
seen  during  life  is  mainly  due  to  haematin 
changes.  The  haematin  escapes  from  the 
corpuscles  and  stains  the  fibrin  and  serum ; 
after  they  are  absorbed  it  remains  as  yellow 
or  reddish-brown  gi'anules,  either  scattered 
or  aggi'egated.  In  some  cases  the  haematin 
remains  in  the  corpuscles,  and  then  these 
shrink  into  a  granular  mass,  and  the  hn;ma- 
toidin  finally  separates  into  yelloAvish  or 
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ruby  red  rhombic  columns  or  tables.  Small 
hsemorrhages  leave  no  trace  behind,  but  the 
larger  or  deeper  ones  leave  a  more  or  less 
permanent  pigmentation  due  to  hsematoidin. 

When  haemorrhages  take  place  into 
mucous  membranes,  erosion  of  the  mem- 
brane .frequently  results,  and  hence  it  is 
common  to  find  ulcers  of  this  kind,  often  of 
a  considerable  size,  in  the  stomach,  intes- 
tines, &c. 

Symptoms. — The  most  common  are 
petechisB  or  spots  beneath  the  epidermis, 
from  an  eighth  to  half  an  inch  in  size,  of 
a  bright  red  to  a  claret  or  deep  purple 
colour  at  first,  but  changing,  as  absorption 
takes  place,  into  the  bluish,  greenish, 
yellowish,  and  brownish  tints  of  a  fading 
bruise  ;  round  or  irregular  in  shape,  sharply 
defined,  but  with  finely  ragged  edges.  They 
are  seldom  raised,  are  unaltered  by  pres- 
sure, come  anywhere,  but  mostly  in  de- 
pendent positions,  are  never  transitory, 
never  increase  in  size  except  by  fresh 
hsemorrhages,  and  remain  visible  after 
death  ;  they  are  unattended  by  itching  or 
any  other  alteration  of  sensation. 

Besides  the  numerous  cases  in  which 
the  cause  is  known,  there  is  a  large  remanet 
occurring  in  apparently  healthy  individuals, 
presenting  some  varieties  which  necessi- 
tate a  separate  description;  but  it  must 
always  be  borne  in  mind  that  the  differ- 
ences between  them  are  mainly  in  degree, 
or  in  the  accompanying  symptoms. 

Va/rieties. — These  are  three  in  number. 

1.  Purpura  simples.  This  may  be  con- 
sidered as  the  type  of  the  affections  to 
which  the  name  of  purpui-a  was  formerly 
restricted.  In  this  form,  apparently  spon- 
taneous haemorrhages  make  their  appear- 
ance suddenly,  often  in  the  night,  and 
generally  without  previous  symptoms.  In 
adults  the  haemorrhages  come  first,  most 
frequently  upon  the  lower  extremities, 
especially  the  flexor  aspect  of  the  thighs 
and  calves,  and  in  children  upon  the  neck 
and  upper  part  of  the  arms,  but  almost  any 
part  may  be  attacked.  The  lesions  are 
mostly  petechial,  of  any  size,  roundish  or 
oval,  but  may  be  irregular.  They  come  in 
crops,  are  usually  symmetrical  but  occa- 
sionally unilateral,  and  give  rise  to  no  in- 
convenience. Fresh  crops  of  petechias  con- 
tinue to  appear  for  a  period  varying  from 
a  few  days  to  a  few  weeks. 

Sometimes  the  outbreak  of  haemor- 
rhages is  preceded  by  lassitude,  aching  in 
the  limbs,  especially  the  calves,  anorexia, 
and  general  malaise,  but  these  symptoms  are 
more  common,  thoughnot  invariably  present 
in  2.  Purpura  haemorrhagica,  which  may 


be  regarded  as  an  exaggerated  P.  simpl 
and  is  often  preceded,  in  addition  to  t 
above  symptoms,  by  headache,  great  debili 
and  even  convulsions.  The  lesions  pres' 
every  variety  of  aspect ;  beginning  upon  t 
legs  and  lower  part  of  the  trunk,  they  ra-* 
involve  by  successive  crops  the  whole  of 
body-surface.  Sooner  or  later  the  haem 
rhages  take  place  internally,  especially  fr 
the  mucous  membranes,  into  the  par 
chyma  of  organs  and  various  serous  caviti 
and  epistaxis,  haemoptysis,  haemetemesis, 
haematuria  may  ensue  so  profusely  as 
rapidly  undermine  the  strength  of  the 
tient  and  lead  to  speedy  death  by  exha^ 
tion  ;  or  the  fatal  event  may  be  produc 
by  the  position  of  the  haemorrhage — e.g. 
meninges  or  brain-substance.  Or,  again,  t 
bleeding  may  be  more  moderate  and  c: 
tinue  for  a  few  weeks,  or  may  cease  al 
gether  in  about  a  fortnight,  either  abrap 
or  gradually,  the  general  health  b"' 
affected  in  proportion  to  the  amount  of  t 
haemorrhages. 

3.  Peliosis,  or  purpura  rheumatica, 
generally  described  as  a  variety  of  purpuri 
there  can  be,  however,  Uttle  doubt  tb. 
it  is  an  exudative  erythema,  with  supo' 
added  cutaneous  haemorrhages,  which  : 
rare  instances  have  amounted  to  P.  hsemo 
rhagica.    The  affection  is  uncoiomon ;  ini 
the  patient  complaias  of  malaise,  lassituc  i 
and  pains  of  moderate  intensity  in  the  Uml  i 
especially  the  joints,  which  are  often  shght ; 
swollen  and  tender;   after  lasting  a  fd' 
hours  up  to  a  day  or  two,  during  the  eve! 
ing  or  night  an  eruption  appears,  and  t;  i 
pains  then  often  abate,  but  sometimes  t 
eruption  precedes  the  pain.  The  eruption  ■ 
generally  most  abundant  in  the  neighbor, 
hood  of  the  joints  in  "which  the  pain  b 
been  greatest,  and  upon  the  calves;  ii' 
knees  and  ankles  are  always,  the  elbo^^ 
and  wrists  frequently,  and  the  trunk  rare) 
involved.    The  eruption  is  petechial  upi 
the  calves  and  may  be  so  round  the  join}  ■ 
but  more  frequently  the  lesions  there  consi 
of  slightly  raised  papules  or  patches,  brig 
red  at  first,  like  an  erythema  papulatr.i 
but  unaltered  by  pressui-e  and  soon  becoi 
ing  piurplish.     The  temperature  may 
raised  three  or  four  degrees,  but  this  elevj 
tion  has  no  apparent  relation  to  a  frci 
attack,  the  joint-affection,  or  the  eruptio' 
and  the  temperattu'e  is  often  normal  wl" 
all  the  other  phenomena  are  as  severe  a? 
those  in  which  there  is  marked  fever ;  ' 
pains  subside  in  a  few  days,  but  the  hser..- 
rhages  take  the  usual  time  for  absorpti  ' 
Even  without  the  recognisable  presence 
rheumatic  fever,  valvular  heart-disease  li 
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,ccasionaUy  ensued.  Albuminuria  and  hee- 
aatiuia  have  been  seen,  but  m  rare  m- 

'^'"pia<7wom.— Purpura  simplex  has  to  be 
istinguished  sometimes  from  erythema  pa- 
lolatTun  and  flea-bites.  The  fact  that  the 
lurpura  spot  is  unaltered  by  pressure  dis- 
iagiushes  it  at  once  from  erythema,  which 
;  o°aly  resembles  when  the  petechise  are  of 
'  brighter  coloxir  than  usual.  The  later 
tags  of  flea-bites  is  exactly  like  the  petechise 
f  disease,  but  they  do  not  come  suddenly 
a  crops,  have  a  ring  of  congestion  round 
hem  at  the  commencement,  and  a  central 
unctum  is  discernible  for  the  first  few  days. 
'.  hsemorrhagica  has  only  to  be  distin- 
uished  from  certain  other  symptomatic 
semorrhages.  Scurvy  most  closely  re- 
3mbles  it,  but  this  disease  is  invariably  due 
3  the  deficiency  of  vegetables  in  the  dietary, 
/bile  P.  haemorrhagica  has  no  relation  to 
iet ;  moreover,  the  distinctive  premonitory 
ymptoms — great  prostration,  frequent  faint- 
igs,  and  later,  swelling  of  the  gums,  loose 
..eth,  and  the  characteristic  brawny  swell- 
j.ig  of  the  Hmbs — always  accompany  a  well- 
parked  case  of  scurvy. 

The  history  of  haemophilia,  and  the  gene- 
51I  symptoms  of  leukaemia  and  pernicious 
pDsemia,  will  always  distinguish  these  dis- 
uses from  P.  haemorrhagica. 

The  diagnosis  of  P.  rheumatica  is  easy ; 
i!>uit-pains,  and  purpura  without  symptoms 
other  disease,  are  generally  sufficient  to 
liitablish  it.  The  rare  cases  of  embohc  pur- 
pira,  due  to  ulcerative  endocarditis  in  the 
nurse  of  rheumatic  fever,  would  be  dis- 
fnguished  by  the  high  temperature  and 
(irious  general  condition. 
i  Prognosis. — The  majority  of  cases  ter- 
I  linate  favourably,  but  the  duration  is  very 
r.  mable ;  and  as  we  have  nothing  to  guide 
^<  as  to  the  course  the  case  wall  pursue, 
.  'en  the  simplest  cases  sometimes  passing 
k-iUiout  assignable  cause  into  severe  forms, 
r  ^  yen  to  be  guarded  in  prophesying  the 
irmmation.  In  purpura  rheumatica  the 
bitients  nearly  aU  get  weU,  but  often  take 
T  long  time,  and  the  disease  is  very  liable 
►  recur. 

f  Treatment — Cases  of  moderate  severity 
f  ten  require  no  treatment,  or  only  that  ap- 
Topnate  to  the  general  condition,  in  which 
he  purpura  is  intercurrent ;  but  rest  in  the 
Mnzontal  position  is  one  of  the  most  im- 
Mrtant  precautions,  and  should  be  rigof- 
\  pZ  ^^^^^^^  ^Poii  ill  aU  cases  except  the 

 ]  fP~,  purpura  hsemorrhagica,  every 

^®  ^'^^^     support  the  strength 
J^M  I,  5*      nourishment  in  an  easily 


upon  the  haemorrhage,  except  when  it  is 
dependent  upon  general  disease  like  scurvy. 
When  the  haemorrhage  is  sufficiently  severe 
to  be  treated,  or  is  the  only  symptom  pre- 
sent, the  drugs  upon  which  most  reliance 
can  be  placed  are  the  Hquid  extract  of 
ergot  and  ergotin  injected  subcutaneously. 
Turpentine  internally  and  by  inhalation, 
ice  internally  and  externally,  are  often  useful, 
and  local  astringents  may  sometimes  be 
tried  in  severe  cases :  in  one  apparently  de- 
sperate case,  faradisation  of  the  whole  surface 
seemed  effectual.  Perchloride  of  iron,  quin- 
iae,  and  general  astringents  have  their  ad- 
vocates, but,  from  what  is  already  known  of 
the  pathology  of  purpura,  it  is  not  surprising 
that  in  some  cases  all  remedies  should  fail. 

Pm-pura  that  is  intercurrent  in  general 
conditions  rarely  requires  separate  treat- 
ment, except  in  diseases  like  scurvy  and 
haemophilia,  where  it  is  very  profase.  The 
treatment  of  poliosis  rheumatica  is  scarcely 
more  satisfactory;  rest  is  essential,  and  a 
liberal  dietary  should  be  prescribed.  Salicy- 
late of  soda  often  gives  relief  to  the  pains, 
though  it  does  not  seem  to  exercise  much 
influence  over  the  general  course  of  the 
disease  ;  quinine  and  fron  separately  or  in 
combination  are  beneficial  in  some  cases, 
but  many  run  thefr  course  uniufluenced  by 
treatment.  People  who  have  had  one  at- 
tack should  take  the  same  precautions  as 
those  who  have  had  rhemnatic  fever,  and 
carefully  guard  against  exposure  to  rapid 
alterations  of  temperatm-e. 

H.  Eadcliffe  Crockee. 

PURPURA  URTICANS.   See  Urti- 

CARIA. 


PUS.    See  Suppuration. 

PUSTULAR  OPHTHALMIA. 

Conjunctiva,  Diseases  of  the. 


See 


PUSTULE,  MALIGNANT.  See  Ma- 
LiGNANT  Pustule. 

PYj53MIA  is  the  name  given  to  a  group 
of  morbid  processes,  which  are  characterised 
generally  either  by  peculiar  local  and  con- 
stitutional symptoms,  or  by  the  presence  in 
the  blood  of  a  specific  infective  organism. 
Two  fairly  well-marked  forms  may  thus  be 
distinguished ;  one,  in  which  the  prominent 
symptom  is  fever,  caused  by  the  entrance 
into  the  blood  of  an  organism  having  the 
power  of  multiplying  itself  indefinitely,  ac- 
companied or  not  by  local  lesions  such  as 
venous  thrombosis,  embolic  abscesses  in  the 
viscera,  acute  suppurations  of  the  serous  01 
synovial  spaces,  multiple  abscesses  in  the 
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connective  tissues,  and  eruptions  on  the 
skin  ;  the  other,  in  which  local  troubles  of 
the  same  nature  are  present,  but  ia  which 
the  constitutional  symptoms  do  not  attain 
such  prominence,  and  the  infection  by  a 
specific  pathogenic  organism  is  uncertain. 

In  spite  of  the  views  held  by  Koch, 
Davaiae,  and  others,  as  to  the  relationship 
between  pyaemia  and  septicsemia,  it  does 
not  seem  advisable  to  regard  the  presence 
of  metastatic  abscesses  as  the  criterion  by 
which  to  distinguish  one  from  the  other. 
They  are  not  of  necessity  present  in  all 
cases  of  pysemia  ;  the  infective  process  may 
prove  fatal  before  there  is  time  for  them  to 
develop  ;  and  some,  at  least,  may  be  pre- 
sent imder  other  conditions  vsdthout  there 
ever  having  been  true  infection  at  all. 

Burdon  Sanderson,  in  his  lectures  on 
the  '  Infective  Processes  of  Disease  '  {Brit. 
Med.  Journ.,  Dec.  29,  1877),  says :  '  What  I 
mean  by  septicaemia  is  a  constitutional  dis- 
order of  limited  dui-ation,  produced  by  the 
entrance  into  the  blood-stream  of  a  certain 
quantity  of  septic  material.  It  must,  there- 
fore, be  regarded,  not  so  much  as  a  disease, 
but  as  a  comphcation,  differing  from  pyffi- 
mia,  not  only  in  the  fact  that  it  has  no 
necessary  connection  with  any  local  process 
either  primary  or  secondary,  but  also  in  the 
important  particular  that  it  has  no  develop- 
ment. Pyaemia  is  a  mahgnant  process  which 
goes  on  and  on  to  its  fatal  end ;  but  in  the 
case  of  septicaemia,  inasmuch  as  the  poison 
which  produces  it  has  no  tendency  to  mul- 
tiply in  the  organism,  there  is  no  reason 
why  the  morbid  process  should  not  come 
to  an  end  of  itself,  unless  either  the  original 
dose  is  fatal  or  a  second  infection  takes 
place  from  the  same  or  another  source.' 
The  one  is  septic  intoxication  due  to  the 
absorption  of  chemical  products  of  decom- 
position, exceptionally  attended  by  local 
mischief;  the  other  embraces  a  group  of 
diseases,  of  which  one  at  least  is  due  to 
the  multiphcation  in  the  system  of  a  patho- 
genic organism,  and  in  all  of  which  meta- 
static inflammations  so  frequently  occm*  that 
their  presence  is  held  to  stamp  the  disorder 
as  pyamio,  even  when  no  evidence  of  a 
germ  can  be  found.  From  the  evidence 
collected  by  the  committee  of  the  Patho- 
logical Society  it  seems  probable  that 
among  the  cases  retm-ned  as  pyaemic  were 
some  (1)  in  which  the  constitutional  symp- 
toms were  so  severe  as  to  prove  fatal  be- 
fore any  local  manifestations  could  have 
made  thefr  appearance ;  others  (2)  in  which 
these  were  present  as  complications  often 
causing  death  from  thefr  affecting  vital 
organs ;  and  (3)  a  third  class,  in  which  local 


thrombosis  gave  rise  to  local  abscesses  (o' 
confined  to  the  lungs)  and  death,  with 
evidence  of  any  pre-existing  systemic 
fection. 

There  may  be  distinguished  in 
majority  of  cases  of  pyaemia  two  serie 
morbid  processes:  first,  the  general  c 
stitutional  disturbance  due  to  the  syste' 
poisoning;  and,  secondly,  local  met"- 
inflammations  consequent  on  this,  but.Bo 
times  present  independently.  The  forme 
these,  it  is  admitted,  is  caused  by  the  c* 
lation  of  some  animal  poison  in  the  bio 
but  beyond  this  fact  nothing  is  cert  ' 
knovra.    Pyaemia  derived  its  name  ' 
lent  infection,'  from  the  idea  that  the 
terial  introduced  was  pus,  which  was  c 
roimd  by  the  blood  and  deposited  in 
various  parts  affected.   It  was  pointed 
in  proof  of  this,  that  the  disorder  was  e 
monest  after  injuries  involving  strutti 
full  of  venous  channels,  particularly  if  I 
veins  when  cut  were  in  any  way  proven  i 
from  collapsing ;  that  it  very  rarely  occui!  1 
in  wounds  which  healed  by  the  first  int : 
tion;  and  that  it  was  especially  frequ 
when  the  pus  spread  fr-om  the  seat  of . 
jury  along  the  planes  of  cellular  tis»; 
surrounding  and  bathing  the  exterion 
veins  whose  swollen  and  thickened  w ' 
enclosed  a  broken-down  semi-fluid  clot, 
was  this  pus-Uke  fluid,  supposed  to  be  . 
secretion  of  the  inflamed  iniima,  andl 
general  prevented  from  entering  the  cbii 
lation  by  the  protecting  coagulum,  m 
sometimes  was  carried  off  to  form  mil 
static  deposits. 

Further  observation,  however,  soon  m  ■ 
it  clear  that  the  metastases  were  not  mei; 
deposits  of  pus  in  the  viscera,  but  truei 
flammatory  foci,  abscesses  set  up  by  si 
irritant  conveyed  to  them  by  the  bit,' 
and,  farther,  that  this  irritant  could  no) 
healthy  pus,  for,  when  this  was  injected 
the  blood-stream,  it  only  set  up  a  si 
and  transient  pyrexia,  and  if  it  blockedj 
blood-vessels  anywhere,  caused,  not  am" 
scess,  but  a  pm-ely  passive  mechanica! 
farction.    If,  however,  the  pus  had  1 
allowed  to  remain  exposed  to  the  au- 
become  putrid,  the  most  violent  rear 
followed,  all  the  symptoms,  local  and 
stitutional,  of  pyaemia  setting  in  wi'.'i 
treme  severity.    Evidently  some  i' 
had  been  produced  dm'ing  the  proct 
decomposition  (by  which  was  undt^i 
ordinary  putrefaction,  attended  by  tli 
sence  of  minute  organisms),  and  it 
once  concluded  that  pyaemia  was  di' 
the  entrance  into  the  cfrculatiou  of  : 
septic  germs.  The  unorganised  poison 
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.odd  be  extracted  from  putrefymg  pus 
iiused  septic  intoxication,  in  which  the 
everity  of  the  symptoms,  other  things  bemg 
qual,  was  directly  proportionate  to  the 
iuantity  injected,  and  there  was  no  repro- 
luction  of  the  poison  in  the  animal's  body, 
0  that  a  drop  of  its  blood  taken  immediately 
fter  death  contained  only  a  minute  propor- 
ion  of  the  original  amount,  and  caused 
('31-cely  any  disturbance.  If,  on  the  other 
■and,  the  organisms  found  their  way  in 
00,  though  the  general  symptoms  might 
e  the  same,  they  did  not  set  in  at  once, 
nd  the  poison  while  in  the  blood  increased 
.1  quantity,  and  perhaps  in  virulence,  to 
nch  an  extent  that  the  most  minute  trace 
j&s  sufficient  to  cause  the  most  unlimited 
ffect.  It  was  a  living  poison,  associated 
dth  the  presence  of  living  organisms,  and 
•cm  the  analogy  of  such  diseases  as  that 
lused  by  the  bacillus  of  anthrax,  they 
.-rast  be  the  cause  of  the  symptoms ;  like 
ving  organic  ferments,  which,  while  grow- 
jg,  can  evolve  at  the  expense  of  the  ma- 
".rial  they  absorb  some  substance  capable 
f  producing  rapid  and  extensive  chemical 
langes.    This  was  septic  infection. 

Putrefaction  (o-^\|/-iy),  in   the  ordinary 
jceptation  of  the  term  decomposition  with 
le  evolution  of  stinking  and  offensive 
ises,  is  not,  however,  absolutely  essential, 
bough  they  must  be  very  closely  allied, 
ii  usually  do  occur  together,  the  organism 
lat  is  the  cause  of  pyaemia  cannot  be  the 
■dinary  bacterium  termo,  or  the  equally 
^nunon  form  of  bacillus.    In  certain  cases 
itrefection  is  not  present  at  all ;  the  ex- 
■edingly  virulent  poison  in  the  bodies  of 
-ose  who  have  died  of  puerperal  periton- 
18  dunimshes  in  activity  as  decomposi- 
311  advances ;  and  DowdesweU  {Proc. 
oy.  Soc.)  has  shown,  by  experimenting  on 
limals  after  the  fashion  of  Davaine,  that 
^.e  action  of  putrid  bullock's  blood,  so  far 
its  specific  infectivity  is  concerned,  is  al- 
JB  uncertain.  In  summer,  kept  from  five 
ten  days,  it  was  usually  most  active ;  after 
longer  time  its  power  diminished;  and 
■wmter  (and  this  was  not  due  to  the  tem- 
:rature  at  which  it  was  kept)  it  never 
came  infective  at  all,  the  experiments 
'Bg  uniformly.  "Whenever  it  was  active, 
then  only,  an  organism  was  present, 
c^^liar  in  its  microscopic  appearance  and 
Its  dimensions,  so  that  this  form  at 
A    ^°-°^lled  septicfEmia  must  be  re- 
rnf         ®         of  infection  by  a  specific 
ran.  This  germ  may  or  may  not  be  the 
use  01  pysemia  in  man  ;  very  likely  there 
tbis  property,  different 
30168  or  different  forms  of  the  same,  and 


it  may  be  that  at  some  future  time  we 
shall  be  able  to  isolate  them,  and  distinguish 
them  from  each  other  as  easily  as  we  now 
can  the  baciUus  of  anthrax.  All  that  may 
be  inferred  at  present  is,  that  in  decom- 
posing animal  matter  there  are  sometimes 
present  organisms,  closely  allied  to  the 
common  forms  but  not  identical  with 
them,  capable  of  acting  as  the  most  power- 
ful infective  poisons. 

It  is  easy  to  conjecture  from  this  how 
surely  pyaemia  follows  on  the  neglect  of  any 
of  the  ordinary  hygienic  principles :  im- 
pure air,  defective  drainage,  unhealthy  oc- 
cupations, overcrowding  (particularly  if 
there  are  at  the  same  time  many  open  sup- 
purating woimds),  careless  dressings,  the  use 
of  ward  sponges.  Everything,  in  fact,  that 
tends  to  the  accumulation  or  decomposition 
of  organic  matter  directly  conduces  to  it. 
For  the  same  reason  it  attacks  some  per- 
sons more  readily  than  others,  those  espe- 
cially being  liable  in  whom,  either  from 
privation  or  disease  of  important  excretory 
organs,  it  may  be  imagined  that  the  blood 
is  loaded  with  effete  nitrogenous  material ; 
and  in  this  way  may  be  explained  the  well- 
known  predisposing  action  of  the  puerperal 
state,  intemperance,  fatigue,  loss, of  sleep, 
mental  anxiety,  and  acute  fevers.  Children, 
in  spite  of  the  large  relative  amount  of 
waste  material,  owing  to  the  activity  of 
their  excretory  organs,  absence  of  mental 
disturbance,  and  ready  power  of  repair,  are 
more  exempt  than  adults,  except — and  this 
is  very  significant — from  that  form  which 
follows  acute  suppurative  periostitis. 

It  is  even  probable,  as  showing  the  in- 
fluence of  these  predisposing  causes,  that 
the  tissues  of  the  human  body,  so  long  as 
they  are  healthy,  possess  the  power  of  re- 
sisting the  action  of  these  germs,  perhaps 
even  of  destroying  them.  Burden  Sander- 
son has  shown,  with  regard  to  the  bacteria 
producing  the  poison  of  septic  intoxication, 
that  even  if  they  do  enter  they  have  no 
effect  on  a  healthy  organism  ;  and  this 
principle  may  have  a  much  wider  range 
of  application,  serving,  for  example,  to  ex- 
plain the  susceptibihty  to  scarlatina  of  pa- 
tients suffering  fr'om  traumatic  fever. 

Pytemia  most  frequently  attacks  large 
foul  and  sloughing  wounds,  particularly  if 
there  are  imperfectly  di'ained  cavities,  the 
contents  of  which  are  imder  high  tension. 
The  poison  germ  gains  access  to  the  sys- 
tem all  the  more  easily  if  the  protecting 
barrier  of  granulations  is  often  disturbed, 
or  if  there  are  large  open  venous  channels 
such  as  those  of  bone,  the  walls  of  which 
cannot  collapse ;  but  it  may  enter  through 
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the  smallest  puncture,  and,  under  certain 
conditions,  even  this  is  not  required.  There 
are  at  least  two  disorders,  acute  suppurative 
pei-iostitis  and  ulcerative  endocarditis,  ia 
v?hich  pyaemia,  with  organisms  present  in 
the  blood  and  numerous  secondary  deposits, 
frequently  develops  and  proves  fatal  within 
a  few  days,  without  there  ever  having  been 
at  any  time  the  smallest  breach  of  surface. 
How  the  poison  enters  is  not  knoMTi;  it 
may  be  through  the  respiratory  or  the 
alimentary  tract.  But  in  the  Hght  of  Bur- 
don  Sanderson's  observation,  it  is  difi&cult 
to  avoid  the  conclusion  that  somehow  or 
other  it  does  find  its  way  ia,  and  that 
either  the  tissues  while  ia  a  state  of  health 
possess  the  power  of  preventiag  its  action, 
or  else  that  it  can  only  develop  its  energy 
under  certain  conditions,  of  which  the  effu- 
sion of  lymph  ia  connection  with  bone,  and 
the  presence  of  vegetations  on  the  cardiac 
valves,  may  be  especially  favourable.  Just 
as  some  patients  are  able  to  outUve  the 
exceedingly  infective  germ  of  malignant 
pustule,  so,  unless  there  is  present  some 
condition  favourable  to  its  growth,  they 
may  be  able  to  hve  down  the  scarcely  less 
virulent  one  of  pysemia ;  or  the  germ  may 
not  be  able  to  grow  unless  the  soil  is  ready 
for  it. 

The  morbid  appearances  due  to  the 
direct  action  of  the  poison  differ  only  in 
degree  from  those  present  in  septicaemia, 
the  changes  being  less  marked  owing  to 
the  comparatively  slow  development  of  the 
poison.  All  the  viscera  are  congested  and 
cedematous,  with  here  and  there  small  ex- 
travasations, especially  under  their  serous 
coverings;  the  cut  surface  is  not  clearly 
defined,  its  structm-e  appearing  bliirred  and 
confused;  the  interior  of  the  vessels  is 
deeply  stained  by  the  haemoglobin  from  the 
broken-dovra  and  disintegrated  blood  cor- 
puscles, and  often  there  are  long,  partly 
decolorised  heart-clots.  But,  except  for  the 
presence  of  microscopic  organisms  in  the 
blood  and  tissues,  there  is  nothing  special 
in  any  of  these  changes — they  are  common 
to  all  cases  of  blood-poisoning  from  what- 
ever source. 

Nor  does  the  wound,  when  there  is  one, 
present  any  characteristic  appearance ;  it 
may,  indeed,  show  no  sign  of  anything 
wrong,  may  seem  to  be  healing  in  a 
thoroughly  satisfactory  manner  vsdthout  a 
trace  of  suppuration.  But  more  often  sup- 
puration sets  in,  preceding  any  evidence  of 
systemic  poisoning  spreading  along  cellular 
tissue  and  tendon-sheaths,  and  foul  and 
offensive  sloughs  make  their  appearance  , 
far  away  from  the  seat  of  injury,  with  dif-  | 


fuse  patches  of  redness  on  the  skin,  or  long 
red  lines  leading  up  to  swoUen  and  tender 
lymphatic  glands ;  while,  if  the  bone  is  ex- 
posed, the  periosteum  can  be  seen  drawing 
away  from  it,  and  the  coats  of  the  vessels 
especially  the  veins,  are  thickened  and 
sodden,  with  coagula,  sometimes  of  great 
extent,  in  their  interior.  These  clots,  which 
by  breaking  up  and  being  earned  off  into 
the  circulation  give  rise  to  some  of  the 
most  characteristic  metastatic  deposits 
of  pyemia,  if  of  recent  formation,  are 
simply  loose,  dark-coloured  masses  extend- 
ing, probably,  as  high  as  the  opening  of 
the  next  large  branch;  but  gradually,  as 
they  become  older,  the  outer  layers  beconie 
firmer  and  adherent  to  the  waUs  of  the 
vessels,  while  the  interior  slowly  breaks 
down  iato  a  pmiform  fluid,  the  result  of 
slow  caseous  degeneration  and  disintegra- 
tion. Only  exceptionally,  when  there  is 
some  intense  irritant  retained  in  the  cavity 
of  the  vessels,  do  the  leucocytes  collect 
in  sufficient  number  to  form  a  fluid  that 
may  really  be  compared  with  pus. 

When  these  clots  break  down,  the  debris 
are  carried  off  by  the  blood-stream  until, 
meeting  with  arteries  too  small  to  allow 
them  to  pass,  they  become  impacted.  The 
immediate  effect  of _this  differs  according  to 
the  arrangement  of  the  blood-vessels.  If  the  t 
branch  is  a  terminal  on§;— that  is,  its  area  of 
distribution  having  no  other  arterial  supply 
— ^local  aneemia  at  once  sets  in,  and  passes  ou 
either  toH'apidjiecrosis  with  suppuration,  or 
else  to  slow  degenerative  changes.  1^  on  the 
other  hand,  an  influx  of  arterial  blood  can 
take  place  from  collateral  sources,  one  of 
two  things  will  result — either  the  cii'cula- 
tion  will  be  restored  and  nothing  else  ha; 
pen  than  thrombosis  of  the  small  arteri  .- 
trunk  as  far  back  as  its  last  big  branch;  or 
else,  the  supply  not  being  sufficient  for  this, 
and  only  brought  by  minute  arterioles,  the 
blood  from  all  sides  wiU  pour  into  this  small 
territory  veithout  strength  of  current  enough 
to  force  its  way.    From  this  will  follow" 
great  congestion,  and  then,  owing  to  the 
impaired  nutrition  of  the  walls  of 
vessels,  diapedesis,  until  the  whole  area  he- 
comes  a  firm,  soHd  mass,  dark -red  in  colour 
and  granular  in  section — a  hsemorrhapi^ 
infarction.    In  pyaemia  the  source  of  tui? 
embolus  is  infective,  so  that  suppurativa  . 
inflammation,  sometimes  even  gangrene.  1 
at  once  sets  in,  whether  there  has  beca  . 
infarction  or  not.     Only  the  appearancaj 
differs;  in  the  one  case,  the  surrounduigl  ^ 
pm-ple  zone  of  congestion  being  much  bettei  ( 
marked  and  the  suppuration  incomplete.  ■ 
consisting  rather  in  the  rapid  brealnng  ao^^  ^  \ 
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)f  the  tissues  than  in  the  formation  of  a 
arge  number  of  pus-cells.  Both  varieties 
je  met  with  in  the  limgs,  but  previous  in- 
arction  never  takes  place  in  the  liver  or  the 
ubcutaneous  tissues. 

As  a  general  rule,  when  the  systeniic 
•eras  are  involved,  the  metastatic  deposits 
ire  met  with  in  the  lungs,  and  similarly  in 
he  liver  when  the  som'ce  of  the  disease  is 
n  the  range  of  the  portal  circulation.  But 
t  rarely  happens  that  the  abscesses  are 
lonfined  to  these  viscera,  and  not  seldom  it 
rould  seem  as  if  the  embolus  had  traversed 
he  first  set  of  capillaries  in  the  order  of 
he  circulation  without  causing  any  disturb - 
jice,  and  had  then  set  up  secondary  iu- 
lammations  in  other  organs  beyond. ;  and 
t  is  no  real  explanation  of  this,  that  Weber 
las  foimd  that  purulent  fluid  can  be  in- 
ected  into  the  veins  so  fine  that  it  will  pass 
hrough  the  lungs  and  be  arrested  in  the 
ystemic  circulation,  for  the  distribution  of 
he  abscesses  in  these  viscera  is  not  such 
is  can  be  explained  on  merely  mechanical 
jrounds.  Moreover,  there  are  other  cir- 
umstances  that  lead  one  inevitably  to  the 
onclusion  that  thrombosis,  and  its  con- 
equent  embolism,  can  be  only  one  of  the 
vgencies  which  give  rise  to  metastatic  de- 
losits  in  pyaemia.  The  secondary  affections 
nay  be  rigidly  confined  to  the  same  class 
if  tissues  as  that  first  attacked ;  the  bones 
.lone  may  suffer,  as  in  some  cases  of  mul- 
iple  suppurative  periostitis,  where,  follow- 
ng  acute  necrosis  of  the  shaft  of  one  bone, 
ithers  become  involved  later  on  and  vnth 
■  ess  severity ;  or  the  subcutaneous  tissues, 
^r  the  joints,  as  in  chronic  pyaemia,  and 
hat  which  follows  scarlatina  and  other 
.cute  specific  fevers.  It  may  be  that,  like 
heumatism  and  syphilis,  pyaemia  has  a 
certain  predilection  for  certain  tissues,  or 
hat  homologous  structures  are  so  inti- 
aately  associated  together  by  their  nutritive 
•hanges  that  it  is  impossible  for  one  to  be 
iffected  without  the  others  sulfering;  but 
t  is  quite  certain  that  many  of  the  morbid 
appearances,  in  the  bodies  of  those  who  have 
lied  of  pyffimia,  cannot  be  explained  either 
)n  the  hypothesis  of  general  systemic  in- 
ection  or  of  impacted  emboli. 

Thrombosis,  with  its  attendant  embol- 
Bm,  originating  at  a  distance  from  the  seat 
•1  injury,  wUl  account  for  some  of  the 
norbid  conditions.  Owmg  to  the  alteration 
n  the  character  of  the  blood  and  the  serious 
mpairment  in  nutrition  of  the  walls  of  the 
vessels  and  the  surrounding  tissue-elements, 
!oagu]ation  readily  takes  place  in  some  of 
■he  smaller  capillaries,  and  spreads  back- 
wards and  forwards  for  long  distances,  es- 


pecially in  those  parts  of  the  body  in  which 
extensive  hypostatic  congestion  is  fotmd 
post  mortem.  Slight  injuries,  perhaps  never 
noticed,  will  account  for  many  more  ;  the 
vitaHty  of  the  tissues  being  lowered  to  such 
a  degree  that  a  touch,  which  would  not 
suffice  in  the  healthy  body  to  cause  an 
abrasion,  or  a  puncture  vsrith  a  hypodermic 
needle,  will  often  cause  an  abscess.  Even 
a  little  over-use  of  a  part  will  set  up 
extensive  suppuration ;  and  perhaps  this  is 
the  reason  why  the  sterno-clavicular  arti- 
culation, the  Imee-joitit,  and  the  tendon- 
sheaths  aroimd  the  ankle,  are  so  often  in- 
volved. So  with  tissues  that  have  been 
injured  long  before  and  seemingly  have  re- 
covered completely :  fresh  mischief  lights  up 
again  in  them  as  in  the  residual  abscesses 
roujid  an  old  diseased  joint,  or  pneumonia 
in  a  lung  that  has  once  been  inflamed.  But 
even  when  fall  allowance  has  been  made 
for  all  of  these,  there  yet  remain  many  for 
which  no  explanation  is  as  yet  forthcoming. 

Space  is  too  Umited  to  admit  of  a  de- 
tailed accouat  of  the  various  lesions  found 
in  pyaemia.  The  reddened  patches  on  the 
skin,  often  fugitive  during  hfe,  of  course 
disappear  after  death,  only  a  livid  staining, 
with,  exceptionally,  pustules  and  superficial 
abscesses,  being  left.  In  the  subcutaneous 
tissue,  and  extending  thence  between  the 
muscles,  dissecting  them  from  each  other, 
may  be  extensive  collections  of  pus  without 
limiting  walls,  and  here  and  there,  espe- 
cially if  there  has  been  bruising  or  undue 
pressure,  extravasations  of  blood  just  brealc- 
ing  down,  evidently  the  result  of  widespread 
capillary  thrombosis.  Pleura,  pericardium, 
and  peritoneum  may  all  be  full  of  intensely 
infective  fluid,  sometimes  consequent  on 
embolic  abscesses  in  the  walls  of  neigh- 
bouring viscera,  sometimes  of  independent 
origin.  Every  organ  in  the  body,  but  espe- 
cially the  liver,  lungs,  spleen,  and  kidneys, 
may  be  intensely  congested  and  riddled 
with  abscesses  of  all  sizes,  some  the  result 
of  embolism,  and  these  conical  in  shape, 
with  their  bases  towards  the  surface  and 
perhaps  in  the  centre  of  an  infarction, 
sometimes  more  diffuse  and  irregular  in 
shape  and  size.  Even  the  brain  and  the 
eye  do  not  always  escape.  Nowhere  around 
these  abscesses  is  there  any  evidence  of 
repair — there  is  nothing  but  destruction, 
most  advanced  in  the  centre  and  spreading 
rapidly  all  round.  The  great  congestion 
of  the  alimentary  canal,  so  common  in  the 
pyaemia  of  animals,  is  not  often  met  with  in 
man.  Frequently,  the  joints  or  the  tendon- 
sheaths  are  distended  with  thin  oily  pus, 
greenish  from  the  pressm'e  of  broken-down 
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blood ;  sometimes  only  one  is  affected,  more 
often  several,  even  when  it  has  not  been 
suspected  dui-ing  life.  When  very  recent, 
the  sjTiovial  sac  and  the  cartilages  show 
no  great  change,  but  soon  they  become 
eroded  and  detached  from  the  bone  under- 
neath, while  the  pus  bursts  through  the 
softened  and  yielding  capside,  leaving  the 
joint  utterly  disorganised.  Occasionally,  in 
those  forms  of  pysemia  following  gonor- 
rhoea, scarlatina,  and  the  puerperal  state, 
the  joint  is  less  acutely  affected,  and  if 
the  patient  survive,  recovers  a  surprising 
amount  of  its  usefulness. 

Symptoms. — Pyaemia  may  set  in  with  a 
sudden  and  severe  rigor,  or  its  commence- 
ment may  be  insidious,  with  nothing  to 
mark  it  but  an  indefinable  sense  of  anxiety 
and  imeasiness  on  the  part  of  the  patient. 
The  wound  may  show  no  change,  but  this, 
it  must  be  acknowledged,  is  the  exception ; 
more  often  the  stump  or  the  limb,  as  the  case 
may  be,  becomes  swollen,  red,  and  exceed- 
ingly tender,  while  the  siu'face  of  the  wound 
is  dry,  the  discharge  thin  and  offensive,  and 
the  granulations  ashy-grey.  Eigors  are 
rarely  absent  altogether ;  there  may  be 
only  one,  and  then  it  is  usually  of  extreme 
severity,  or  they  may  occm'  throughout  at 
intervals  of  such  regularity  as  to  simulate 
an  attack  of  intermittent  fever  ;  sometimes 
two  or  three  will  occur  within  a  few  hours, 
and  then  there  will  be  a  cessation  for  days. 
There  is  no  relation  between  them  and  the 
occurrence  of  metastatic  deposits  ;  often  the 
patient  is  conscious  of  when  they  are  coming 
on  ;  the  temperature  rises  rapidly  to  106°, 
or  even  higher ;  the  skin  on  the  body  be- 
comes hot  and  pungent,  while  the  extremi- 
ties are  livid  and  cold;  there  ,is  an  ex- 
pression on  the  face  of  the  most  intense 
distress,  and  the  sensation  of  cold  is  so 
extreme  that  the  teeth  chatter.  Then,  after 
an  interval  of  from  a  few  minutes  to  half 
an  hour,  the  temperature  begins  to  fall, 
the  blood  makes  its  way  to  the'  surface 
again,  and  profuse  sweating  sets  in  with  a 
feeling  of  great  exhaustion.  Even  when 
rigors  are  not  present,  the  diagnosis  of 
pyaemia  can  be  made  from  the  great  irregu- 
larity of  the  temperature,  especially  if  at 
the  same  time  there  are  occasional  and 
profuse  sweats. 

The  aspect  of  the  patient  soon  changes 
for  the  worse ;  at  first  he  may  not  feel  par- 
ticularly ill,  but  soon  there  is  visible  on  his 
face  an  expression  of  peculiar  anxiety  and 
apprehension  ;  emaciation  is  rapid  and  ex- 
treme, particularly  when  there  is  much 
sweating,  the  features  becoming  shrunk  and 
withered,  and  the  complexion  assuming  a 


sallow,  often  icteric  tint,  and  this  indepen- 
dently of  any  secondary  mischief  in  the 
Hver.  The  eyes  are  sunken  and  surrounded 
by  dusky  rings ;  one  cheek  may  have  a 
bright  flush  on  it,  particularly  if  there  is  any 
pneumonia ;  herpetic  vesicles,  breaking  and 
leaving  painful  sores,  appear  on  and  round 
the  hps,  after  the  rigors ;  the  tongue  be- 
comes dry  and  brown,  the  teeth  and  gmna 
covered  vrith  sordes,  and  the  breath,  and 
sometimes  the  patient's  whole  body,  ex- 
hales a  peculiar  sickening,  mawkish  odour. 
The  pulse  is  small,  irritable,  and  too  fre- 
quent ;  the  respiration  hurried  and  shallow ; 
there  may  be  cough,  with  rusty  expectora- 
tion, but  this  is  often  absent,  even  when 
there  is  extensive  pneumonia ;  more  fre- 
quently there  is  great  dyspnoea  from  intra- 
thoracic effusion ;  vomiting  is  not  iisnal, 
except  just  at  the  first,  nor  is  there,  as  a 
rule,  the  profuse  diarrhoea  met  with  in  the 
case  of  animals.-  The  poisoned  condition  of 
the  blood  very  early  shows  its  effect  on  the 
nervous  system  ;  wandering  dehi-ium,  from 
which  the  patient  can  be  roused  at  first, 
sets  in  very  soon,  and  becomes  continuous; 
the  skin  becomes  exceedingly  sensitive,  the 
shghtest  touch  giving  rise  to  the  most  ex- 
cruciating agony,  especially  over  those 
places  where  a  shght  amount  of  swelling  or 
induration  points  to  the  commencement  of 
some  deep-seated  inflammation ;  a  typhoid 
state  rapidly  follows,  and  ends  in  uncon- 
sciousness and  death.  Eeddened  patches 
make  their  appearance  here  and  there  on 
the  skin,  and  change  their  position  from  day 
to  day ;  sloughs  and  bedsores  form  with 
the  most  extraordinary  rapidity,  extensive 
areas  of  skin  becoming  gangrenous  in 
twenty-four  hours.  SweUings  make  their 
appearance  over  joints  or  muscles ;  at  first 
white  and  doughy,  they  rapidly  become 
soft  and  livid,  until  either  the  skin  breaks 
or  they  are  opened ;  it  seems  as  if  whole 
sheets  of  connective  tissue  melted  away 
into  pus.  If  the  joint  is  left  unopened,  the 
capsule  gives  way,  and  the  abscess  may 
first  point  a  long  way  ofi^. 

If  the  patient  should,  happily,  survive 
the  first  infection,  and  the  secondary  com- 
plications be  limited  to  the  extremities,  re- 
covery may  ta\e  place  after  a  long  and  ex- 
hausting illness,  with  the  limbs  more  or  less 
crippled.  Wlien  the  viscera  are  involved, 
the  prognosis  is  even  more  serious.  Deatn 
may  take  place  as  early  as  the  fourth  daTi 
before  rigors  or  secondary  deposits  have  had 
time  to  make  their  appearance ;  more  com- 
monly the  patient  dies  with  some  visceral 
complication  about  the  second  week,  or 
from  exhaustion  from  prolonged  fever  ana 
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suppuration  later  on.  In  some  exceptional 
?ases  the  disease  is  even  more  protracted, 
•igors,  with  sweating  and  other  character- 
stic  phenomena,  making  their  appearance 
iter  long  intervals  of  comparative  good 
^ealth.  Under  these  conditions,  as  Paget 
jas  pointed  out,  there  is,  in  general,  less 
;evere  disturbance  of  health  and  less  risk 
,0  life,  especially  in  the  later  stages  ;  more- 
)Ter,  the  secondary  affections  are  generally 
imited  to  one  single  structiire,  such  as  the 
;ubcutaneous  tissiie  of  the  limbs. 

Pysemia  most  frequently  sets  in  about 
he  second  week  after  operation  or  injury ; 
rat  it  may  commence  at  any  period,  and, 
IS  has  been  mentioned  already,  may  occur 
rithout  there  ever  having  been  an  injury  at 
Jl,  the  germ  entering  the  system  in  some 
ither  way,  and  finding  an  appropriate 
lidus  for  its  development. 

There  is  rarely  any  difficulty  about  the 
liagnosis  of  pyaemia ;  in  its  acute  forms  the 
onstitutional  disturbance  is  so  severe,  and 
he  onset  of  typhoid  symptoms  so  rapid,  that 
here  can  be  no  question  as  to  the  existence 
■f  intense  blood-poisoning.  It  is  harder  in 
he  case  of  the  joint-affections  which  occur 
,s  compHcations  following  gonorrhoea,  scar- 
itina,  and  some  other  diseases.  That  they 
re  due  to  blood-poisoning  in  the  wider 
ense  of  the  term  there  is  no  question,  but 
;  is  not  easy  to  say,  at  present,  whether  they 
foxdi  come  within  the  stricter  definition 
f  pyaemia.  Acute  periostitis,  affecting  the 
Dwer  end  of  the  femur  and  causing  effusion 
ato  the  knee-joint,  is  not  infrequently  mis- 
iken  for  rheumatic  fever  until  pyaemio 
.ymptoms  definitely  make  their  appearance ; 
nd  acute  xdcerative  endocarditis  occasion- 
Uy  presents  a  somewhat  similar  difficulty. 

From  the  foregoing  it  is  evident  that  the 
reatment  of  pyaemia  must  be  mainly  pre- 
entive  ;  when  it  has  once  set  in,  we  have 
ut  sHght  influence  over  its  course,  though, 
:  the  patient  survive,  much  may  be  done  by 
urgery  in  the  treatment  of  the  local  affec- 
-ons.  It  is  so  much  more  prevalent  in  some 
ears  than  others,-  independently  of  any 
inse  known  at  present,  and  is  so  liable  to 
■r-ur  as  a  compUcation  of  diseases  of  the 
rinary  tract  and  other  parts  in  which  it  is 
Imost  impossible  to  prevent  decomposition 
iking  place,  that  it  is  more  than  doubtful 
'hether  it  can  ever  be  stamped  out ;  but  a 
ff  at  deal  may  be  done  to  prevent  its  occur- 
nce.  Pure  air,  especially  absence  of  over- 
fowding ;  rigid  cleanUness  on  the  part  of 
"-■ryone  concerned ;  avoidance  of  anything 
Ke  tension  in  a  wound,  by  means  of  drain- 
-^o  or  suitable  incisions  (probably  early  in- 
^lon  18  the  only  way  to  prevent  pyemia 


in  acute  periostitis) ;  perfect  rest,  so  that 
I  the  granulations  of  a  wound  are  bruised  as 
I  Httle  as  possible  ;  and  careful  attention  to  the 
I  activity  of  the  chief  excreting  organs  (which 
i  are  often  seriously  interfered  with  when  a 

patient  is  suddenly  confined  to  bed)  are  ab- 
'  solutely  essential. 

j      When  it  has  once  set  in,  there  is  little 
that  can  be  done ;  if  it  occur  after  amputa- 
I  tion,  consequent  on  acute  osteomyehtis  of 
j  the  stump,  disarticulation  has  been  recom- 
j  mended,  and  might  succeed  if  it  could  be 
done  sufficiently  early,  but  much  more  often 
j  the  osteomyelitis  is  itseK  pyeemic.  Division 
of  a  vein  on  the  cardiac  side  has  also  been 
i  advised,  and  may  be  successful  when  the 
[  mischief  is  clearly  originating  there,  but 
such  conditions  must  be  altogether  excep- 
tional.   Quinine  in  large  doses  often  has  a 
1  distinct  effect  on  the  temperature,  and  on  the 
severity  of  the  rigors  ;  but  the  great  indica- 
tion is  to  husband  the  patient's  strength  in 
every  conceivable  way,  in  the  hope  that  he 
may  be  able  to  live  down  the  activity  of  the 
germ,  and  may  avoid  visceral  compKcations. 
I  Local  abscesses  should  be  opened  early ;  no 
I  good  can  arise  from  leaving  them,  and  often 
j  when  they  are  opened  they  are  found  to  be 
;  already  much  more  extensive  than  they 
appeared  to  be.    Joints  that  are  affected 
should  be  treated  in  the  same  way,  es- 
pecially if  the  skin  over  them  shows  a  fugi- 
tive erythema :  in  the  case  of  the  knee  in 
particular,  if  a  free  incision  is  made  on 
either  side  sufficiently  early  under  antisep- 
tic precautions  and  drainage-tubes  are  in- 
serted, the  patient  will  often  regain  almost 
perfect  movement,  especially  in  the  form  of 
pyaemia  following  parturition.    The  same 
treatment  has  been  adopted  ia  the  case  of 
the  pericardium,  but  as  the  inflammation 
is  nearly  always  consequent  on  an  embolic 
abscess  in  the  walls  of  the  heart,  a  favour- 
able result  is  much  less  to  be  expected. 

0.  Mansell  Moullin. 

PYELITIS,  or  inflammation  of  the 
pelvis  of  the  kidney,  is  not  common  as  a 
primary  disease,  but  is  very  often  met  with 
as  secondary  to  other  renal  affections. 
Amongst  its  exciting  causes  may  be  men- 
tioned the  use  of  turpentine,  cantharides, 
or  other  stimulating  diuretics,  the  presence 
of  calculi  or  gi-avel  ;  again,  it  is  not  in- 
frequent in  the  acute  specific  fevers,  such  as 
scarlatina,  measles,  &c.,  and  is  also  due  in 
some  cases  to  tubercle  deposited  on  the 
surface  of  the  pelvis;  finally,  it  may  be 
produced  by  cold  and  chill,  or  may  be  due 
to  extension  of  inflammation  upwards  from 
the  bladder,  such  as  is  met  with  in  gonor- 
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rhoea.  It  is  met  with  in  both  the  acute  and 
chronic  forms. 

The  sym.ptoms  of  pyelitis  are  often 
masked  by  those  of  the  condition  on  which 
it  depends  as  a  secondary  affection ;  but  if 
we  confine  our  attention  to  those  of  the  local 
disease  in  its  simplest  forms,  we  shall  find 
them  tolerably  distinctive.  In  the  acute 
forms,  there  is  usually  pain  of  a  dull  aching 
character  in  the  renal  region  of  the  side 
affected;  this  is  increased  on  pressure;  some- 
times it  is  paroxysmal  when  obstruction 
takes  place.  There  is  fever  in  proportion 
to  the  severity  of  the  affection,  and  the  rise 
of  temperature  is  greatest  at  night,  and 
often  very  regular  as  to  the  time  of  its  ap- 
pearance. The  disease  may  commence 
with  a  rigor.  The  condition  of  the  m-ine, 
however,  gives  the  most  important  evidence 
of  all.  At  first  there  is  great  frequency  of 
micturition,  and  the  fluid  voided  is  blood- 
stained, containing  mucus  and  cells  (oval, 
tailed,  angular,  or  rounded)  from  the  renal 
pelvis,  and  actual  pus-cells  besides.  Pre- 
sently, the  pus  becomes  more  abundant 
and  regular  in  its  discharge,  unless  the 
ureter  becomes  blocked  ;  in  some  cases  it  is 
intermittent  with  tolerable  regularity.  The 
lurine  is  acid  throughout,  unless  decomposi- 
tion extend  up  to  the  kidney  from  the 
bladder.  There  is  often  diarrhoea,  except 
when  the  bowels  are  pressed  upon  by  an 
enlargement  of  the  kidney,  which  is  not 
uncommon  where  more  or  less  obstruction 
of  the  ureter  exists.  The  most  character- 
istic symptoms  of  all  are  the  presence  of 
abundance  of  pus  and  epithelial  debris  in 
the  urine,  with  acidity  of  the  latter  ;  tender- 
ness and  pain  in  the  loins,  and  evening 
fever  with  no  evidence  of  disease  of  bladder, 
prostate,  or  urethra. 

The  prognosis  of  pyelitis,  if  unilateral 
and  simple,  is  not  unfavourable,  but  if  bi- 
lateral the  condition  must  always  be  con- 
sidered grave.  In  simple  cases  which  ter- 
minate favourably,  the  congestion  gradually 
diminishes  and  the  pus  with  it,  the  subjec- 
tive symptoms  subsiding  at  the  same  time. 
Too  often,  however,  the  inflammation  in  the 
pelvis  is  associated  with  other  graver  dis- 
ease, such  as  interstitial  suppurative  ne- 
phritis, the  course  of  which  determines  the 
result  ;  or  pyonephrosis  supervenes  with  all 
its  complications.   See  Pyonephrosis. 

The  treatment  of  pyelitis  is  essentially 
the  same  as  that  for  Nephritis. 

Arthur  E,  Barker. 

PYELONEPHRITIS,  or  inflammation 
of  the  pelvis  and  substance  of  the  kidney, 
has  been  so  fi:equently  met  with  associated  ; 


with  serious  surgical  conditions  of  thfr 
lower  urinary  passages,  for  which  opera- 
tions have  been  required,  as  to  have  been 
often  called  '  surgical  kidney.'  This  is  an 
unfortunate  misnomer,  tending  as  it  does 
on  the  one  hand,  to  suggest  that  the  disease 
is  not  met  with  except  as  the  result  of 
surgical  operations,  and  on  the  other  that, 
when  renal  disease  supervenes  in  the  course 
of  some  condition  lower  down,  it  is  always 
necessarily  pyelonephritis.  Neither  of  these 
propositions  is  true :  the  disease  is  oftea 
met  with  independently  of  surgical  opera- 
tions ;  and  when  the  latter,  or  the  condi- 
tions requiring  them,  are  followed  by  renal 
mischief,  it  is  often  of  a  kind  quite  distinct 
fi'om  pyelonephritis. 

If  we  take  a  typical  case  of  the  affec- 
tion, its  course  vinJl  be  about  as  follows. 
Usually,  owing  to  some  obstruction  to  the 
flow  of  urine  from  the  bladder,  whether  it 
be  from  stricture,  enlarged  prostate,  villous 
grovrth,  or  other  cause,  the  bladder  is  kept 
in  a  state  of  chronic  distension,  and  becomes 
hypertrophied.  If  the  obstruction  persist 
long  enough,  dilatation  of  the  ureters  and 
pelvis  of  the  kidney  is  very  hkely  to  take 
place,  owing  to  the  pressure  of  the  secretion 
endeavouring  to  reach  the  bladder  against 
the  resistance  of  the  hypertrophied  organ. 
And  this  effort,  again,  on  the  part  of  the 
kidney  is  probably  a  source  of  some  irrita- 
tion to  the  parenchyma  of  the  oi-gan,  pre- 
disposing to,  if  not  actually  initiating,  inflam- 
matory changes  in  it.  The  bladder,  further, 
is  predisposed  to  catarrhal  affections  by  the 
chronic  retention  of  urine  in  it.  If,  now, 
any  acute  cystitis  is  set  up,  as  the  result  of 
the  introduction  of  some  ferment  into  the 
retained  fluid  (either  on  a  foul  instrument 
or  by  the  spread  of  decomposition  up  the 
traces  of  urine  and  mucus  remaining  in 
the  urethra  during  the  '  overflow '  of  bad 
retention,  or  by  other  causes),  we  have 
ahnost  inevitably  a  spread  of  the  septio 
process  sooner  or  later  into  the  dilated 
ureter  and  pelvis,  and  from  this  into  the 
straight  tubes  of  the  gland,  already  pre- 
disposed to  inflammation  by  the  prolonged 
irritation.  As  a  consequence  of  this,  free 
suppuration  and  even  ulceration  is  set  up 
in  the  calyces  and  pyramids  imtil,  in  many 
cases,  the  latter  are  almost  completely  de- 
stroyed, and  the  whole  organ  is  convertea' 
into  a  foul  abscess. 

The  disease  is,  however,  produced  w 
other  ways.  Thus,  the  presence  of  a  cal-. 
cuius  or  calcidi  may  cause  ulceration  in  tb£( 
calyces,  and  suppurative  inflammation  m 
the  substance  of  the  gland.  But  this  causa 
alone  rarely  produces  the  worst  forms  of  th't 
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lisease.  It  may  be  the  result  of  breaking 
lown  of  tubercular  deposits  in  the  kidney 
,r  its  pelvis.  It  may  also  foUow  gonorrhceal 
oflammation  of  the  urethra  and  bladder 
/ithout  retention;  but  ia  this  case,  too, 
'.sstructive  inflammation  is  not  often  met 
vith. 

The  appearance  of  a  kidney  affected 
vith  a  considerable  amoimt  of  acute  pye- 
onephritis  is  remarkable.  The  organ  may 
ir  may  not  be  enlarged ;  it  will  in  recent 
iases  strip  readily  out  of  its  capsule,  except 
it  certaia  points  at  which  more  or  less 
irm  adhesion  has  taken  place.  At  these 
.pots  the  colour  of  the  cortex  will  be 
Jtered,  and  may  range  from  purple  to  ash- 
jrey  or  the  colour  of  pus.  In  the  latter 
lase,  the  consistence  of  the  affected  spot  will 
)e  diminished,  or  it  may  even  be  diffluent, 
ji  addition  to  this,  the  softer  areas  are 
isuaUy  somewhat  bulged  outwards,  giving 
0  the  whole  outline  of  the  organ  a  peculiar 
rregularity.  On  section  of  the  kidney  from 
ts  great  curve  to  the  hilus,  each  bulged 
liscolotired  portion  will  be  found  to  cor- 
espond  to  a  suppurating  tract,  reaching 
irom  the  apex  of  a  pyramid  to  the  surface. 
In  many  cases  the  affected  pyramids  are 
Jmost  completely  destroyed,  and  the  whole 
trgan  and  its  pelvis  are  converted  into  a 
bul,  grey,  sloughing  cavity,  more  or  less 
irusted  with  phosphatic  deposits. 

The  symptoms  are  usually  severe  pain 
n  the  loins,  aggravated  by  pressure  over 
he  kidney  through  the  abdominal  wall, 
rhen  there  is  high  fever,  especially  at 
light,  often  ushered  in  and  accompanied  by 
igors ;  there  are  also  thirst  and  anorexia. 
Objectively,  we  have  a  hot  flushed  skin  and 
m  expression  of  much  anxiety,  and  great 
requency  of  micturition.  There  may  be 
ilight  fulness  in  the  renal  region,  to  be  felt 
vith  the  hand.  The  urine  passed  is  not  so 
ibundant  as  usual,  and  is  loaded  with  pus, 
3ut  is  still  acid  in  ordinary  cases,  if  taken 
iresh  from  the  kidney.  Often,  however, 
luring  its  sojourn  in  the  bladder,  it  decom- 
poses, and  is  passed  alkaline.  If,  however, 
ihe  bladder  be  washed  out,  and  then  a 
uttle  of  the  secretion  be  collected  fresh,  it 
s  acid,  and  may  possibly  be  inoffensive  to 
•ihe  sense  of  smell. 

The  treatment  of  this  condition  is  by 
10  means  satisfactory :  still,  something  can 
36  done.  In  the  first  place,  all  sources  of 
Jntation  in  the  lower  urinary  tract  must 
"/?9^®d  fi'S  far  as  possible.  Obstruction 
JHould  be  relieved  as  completely,  but  with 
wnuie  violence  to  the  parts  as  may  be. 
itie  bladder  should  be  washed  out  carefully 
with  an  antiseptic  fluid,  such  as  a  two-grain 


solution  of  sulphate  of  quinine  or  weak 
Condy's  fluid.  The  loin  or  loins  may  be 
cupped  and  fomented,  if  there  be  much 
tenderness  and  check  to  the  secretion  of 
urine.  The  diet  should  be  very  light,  con- 
sisting chiefly  of  milk.  Quinine  should  be 
prescribed  internally,  and  tr.  ferri  perchlor. 
Stimulants  must  be  given  in  very  asthenic 
cases,  but  should  be  used  cautiously.  Com- 
plete rest  of  body  and  mind  should  be 
secured  as  far  as  possible,  and  the  surface 
of  the  body  be  kept  wai-m,  and  protected 
against  alternations  of  temperature.  In 
certain  cases  of  tubercular  disease,  or  where 
renal  calculi  or  gonorrhoea  are  at  the  root 
of  the  condition,  it  may  be  proper  to  per- 
form nephrotomy  if  the  patient's  general 
health  be  fairly  good. 

The  prognosis  in  cases  of  double  pye- 
lonephritis is  extremely  bad.  In  such  cases, 
we  usually  find  the  other  conditions  lower 
down  so  severe  as  to  be  themselves  very 
dangerous  to  life,  and  the  additional  disease 
of  the  kidneys  renders  them  almost  neces- 
sarily fatal.  When  one  organ  alone  is  sup- 
purating freely  there  is  a  better  prospect, 
provided  the  other  conditions  are  not  too 
far  advanced.  One  kidney  may  be  thus 
more  or  less  completely  destroyed,  and,  on 
the  inflammation  subsiding,  nothing  but  a 
small  mass  of  cicatricial  tissue  be  left  in  its 
place,  the  opposite  kidney  taking  over  the 
double  task,  and  hypertrophying  accord- 
ingly. Arthur  E.  Barker. 

PYLORUS,  Operations  on  the.— In 
considering  this  subject  it  is  to  be  noticed, 
first,  that  hitherto  these  operations  have 
been  undertaken  chiefly  for  the  removal  of 
neoplasms  of  the  pylorus,  usually  varieties 
of  carcinoma  —  i.e.  scirrhus,  coUoid  and 
medullary  cancer.  They  have  also  been 
employed  in  a  few  cases  for  other  condi- 
tions, such  as  simple  ulcer,  or  stenosis 
from  various  causes,  or  for  the  estabKsh- 
ment  of  a  permanent  opening  of  the 
duodenum,  for  the  purpose  of  introducing 
food  in  desperate  cases  of  gastric  cancer. 
But,  should  they  be  limited  to  selected 
cases  of  malignant  disease  of  the  pylorus 
alone,  there  is  still  a  large  field  of  useful- 
ness open.  Cancer  of  this  part  is  a  com- 
paratively common  affection,  and  as  it  is 
a  common,  so  is  it  a  hopeless  condition, 
unless  the  diseased  mass  is  early  removed ; 
and  not  only  so,  but  the  suffering  entailed 
on  the  patient  is  most  distressing.  In  the 
matter  of  pain  there  is  certainly  some  varia- 
tion, little  being  complained  of  in  certain 
cases,  though  in  others  it  is  most  severe. 
But,  apart  from  this,  there  is  the  distress  of 
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hunger  not  to  be  appeased,  of  distension  of 
the  stomach,  and,  often,  of  persistent  vomit- 
ing. At  the  best  we  can  only  look  forward  to 
slow,  inevitable  starvation  for  our  patients, 
tmtil  extreme  weakness  and  perhaps  an- 
semia,  due  to  repeated  bleedings  from  the 
new  growth,  put  an  end  to  a  miserable 
existence. 

It  would  be  foreign  to  the  scope  of  this 
article,  to  enter  into  the  details  of  diagnosis 
of  disease  of  the  pylorus  and  the  resources 
of  medicine  in  its  palliative  treatment.  It 
must  be  assumed  that  these  points  are  xm- 
derstood,  and  that  the  cases  are  taken  up 
by  the  surgeon  when  the  physician  admits 
his  powerlessness  to  do  more.  This  leads 
us  first  to  the  consideration  of  the  opera- 
tion for  removal  of  the  pylorus. 

This  was  first  performed  on  April  9, 
1879,  by  Pean  of  Paris,  whose  description 
of  the  procedure  is  too  imperfect  for  the 
reader  to  estimate  safely  the  probable  cause 
of  its  want  of  success.  It  was  next  per- 
formed by  Kydygier  of  Cuhn  on  clearly 
defined  principles,  but  the  patient  suc- 
cumbed fi-om  shock  twelve  hours  after 
the  operation.  BUkoth  followed  next  with 
a  success  in  the  case  of  a  woman  of  forty- 
three,  who  was  alive  and  well  some  months 
after.  The  next  two  operations  were  also 
performed  by  Billroth,  but  both  patients 
died  from  their  effects.  Then  comes  a 
most  successful  case  by  Woelfler,  whose 
patient  was  aUve  and  well  four  years  after- 
wards. Since  then,  the  operation  has  been 
done  many  times,  with  varying  results, 
by  several  Continental  surgeons.  In  this 
country  but  little  has  been  attempted  in 
this  direction,  the  only  three  cases  re- 
corded having  proved  fatal,  and  we  are 
obUged  to  turn  to  the  German  surgeons  for 
statistics  of  the  procedure  so  far.  Thus, 
Billroth  and  his  assistants  have  removed 
the  pylorus  eighteen  times  with  ten  deaths, 
Gussenbauer  five  times  with  four  deaths, 
Eydygier  five  times  with  two  deaths,  Czerny 
four  times  with  two  deaths.  On  the  whole, 
up  to  August  1885,  the  pylorus  has  been 
resected  at  least  B'i  times,  according  to 
Kramer.  Of  these  72  suffered  from  carci- 
noma, the  rest  from  stenosis — the  result  of 
ulcer  of  the  pylorus.  Of  the  first  72,  55 
died,  17  recovered ;  and  among  the  remain- 
ing 10  we  find  4  recoveries  and  6  deaths. 
These  statistics  teach  but  little,  except  so 
far  as  the  results  in  the  hands  of  individual 
operators  can  be  compared.  They  are  in- 
troduced here  as  indicating  the  extent  to 
which  this  branch  of  surgery  has  already 
developed,  and  as  generally  suggestive  of 
the  gravity  of  the  procedure. 


But  though  a  most  formidable  opera-  I 
tion,  both  on  account  of  the  difBculty  of  its  i 
performance  and  the  high  rate  of  mortality  ' 
which  has  hitherto  attended  it,  it  has  been 
justified  on  the  following  grounds : — First 
the  inevitably  fatal  character  of  the  disease 
for  which  it  is  imdertaken,  and  the  sxiffering 
entailed  thereby.  Secondly,  the  disease,  if 
cancerous,  remains  for  a  long  time  localised 
to  the  immediate  neighbourhood  of  the  py- 
I  lorus.  Thus,  out  of  542  cases  dying  of 
1  cancer  of  this  part,  223  had  no  secondary 
I  deposits  anywhere.  Thirdly,  it  is  slow 
to  contract  adhesions  to  adjacent  parts. 
Finally,  it  has  been  shown,  by  post-mortem 
examination  of  a  large  number  of  cases 
dying  of  mahgnant  disease  here,  that  it  does 
not  commonly  extend  to  the  duodenum  or 
neighbouring  glands  before  it  has  produced 
fatal  stenosis. 

Admitting,  then,  that  for  certain  patients, 
and  in  the  hands  of  skilled  surgeons,  this 
operation  is  justifiable  as  holding  out  a 
sufliciently  good  prospect  of  temporary  and 
perhaps  permanent  relief,  we  have  briefly 
to  consider  the  selection  of  cases  and  the 
preliminary  preparations  necessary  before 
I  operation. 

j  In  the  first  place,  the  patient's  age  is  a 
I  matter  of  more  importance  here  than  else- 
where, in  view  of  the  length  of  the  opera- 
tion and  the  vital  region  in  which  it  is  per- 
formed. The  same  maybe  saidof  thegeneral 
health.  Old  and  weakly  individuals,  there- 
fore, should  not  be  subjected  to  the  risk, 
and,  with  younger  people,  their  general  state 
should  be  good  to  justify  the  operation; 
which  is  as  much  as  to  say  that,  if  any- 
thing is  to  be  done  for  them,  they  should 
not  be  allowed  to  run  down  to  the  last  stage 
of  weakness  before  the  surgeon  is  asked  to 
interfere.  The  subjective  and  objective 
symptoms  should  be  distinct,  and  especially 
the  tumour,  which,  moreover,  should  be 
fi-eely  movable  in  all  directions— i.e.  with- 
out adhesions  to  surrounding  parts.  Slight 
adhesion  to  the  abdominal  wall  may  not, 
perhaps,  quite  contra-indicate  the  operation 
in  cases  otherwise  favourable,  inasmuch  as 
the  adherent  portion  of  the  parietes  may 
be  excised  with  the  growth.  Cases,  again, 
in  which  there  is  great  chronic  dilatation 
of  the  stomach,  appear  unsuitable  for 
operation,  unless  the  condition  can  be 
•overcome  by  preliminary  treatment.  A 
dilated  stomach,  after  such  an  operation) 
almost  inevitably  assumes  a  position  in 
which  its  walls  act  like  a  valve  to  the 
new  opening,  and  prevent  all  passage  of 
food  through  it,  as  in  Billroth's  second 
case. 
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All  these  points  should  be  closely  ex- 
imined  into  with  the  help  of  careful  palpa- 
ion  of  the  abdomen  under  chloroform ;  and 
a  cases  in  which  there  may  be  doubt  on 
>ne  point  or  another,  but  which  appear 
.eneraUy  suited  for  operation,  an  explora- 
ory  incision  through  the  abdominal  wall 
s  quite  justifiable,  in  order  to  examine  the 
elations  and  condition  of  the  growth  with 
)erfect  accm-acy.  If  these  things  appear 
)n  closer  inspection  to  conti'a-indicate  in- 
erference,  this  opening  may  be  closed 
nthout  further  action. 

"When  it  is  decided  in  any  given  case  to 
iroceed  to  excision  of  the  pylorus,  certain 
irehminary  measures  have  been  shown  by 
xperience  to  contribute  to  a  favourable 
esult.  Among  these,  the  careful  washing 
ut  of  the  stomach  with  tepid  water  stands 
irst  in  importance.  This  is  effected  by 
aeans  of  an  ordinary  soft  rubber  tube 
assed  into  the  stomach,  and  attached  to  a 
nmel  at  the  other  end.  Through  this 
bout  a  quart  of  tepid  water  is  passed  into 
be  organ,  and  then  allowed  to  syphon  out 
gaia  with  the  funnel  held  at  a  lower 
3vel.  This  is  repeated  over  and  over  again, 
ntil  the  water  returns  clear.  This  treat- 
aent  should  be  begun  several  days  before 
peration,  and  should  be  done  two  or  three 
imes  each  day,  and  finally,  about  an  hoiu* 
efore  the  operation  is  begun,  the  organ 
lould  be  washed  out  with  a  solution  of 
ilicylic  acid  in  water  (1  in  1,000).  It  is 
a  extremely  unpleasant  procedure  for  the 
atient  at  first,  but  is  better  tolerated  with 
ractice.  In  view  of  the  gravity  of  the 
aeration,  neither  it  nor  any  other  detail 
ecessary  for  the  absolute  cleanliness  of  the 
eld  of  action  should  be  omitted.  The 
owels  should  also  be  carefully  unloaded  by 
leans  of  high -reaching  enemata,  repeated 
)r  days  beforehand. 

As  to  the  operation  itself,  it  is  first 
ecessary  to  remark  that  the  position  of  a 
incerous  pylorus  may  vary  greatly.  It 
as  been  found  to  the  right  or  left  of  the 
mbilicus,  and  even  as  low  down  as  Pou- 
irt's  ligament  or  the  symphysis  pubis, 
he  position  of  the  ventral  incision  will 
lerefore  vary  accordingly,  but  it  usually 
es  between  the  navel  and  the  margin  of 
le  ribs,  and  parallel  to  the  latter  on  either 
de.  Some  operators  however  prefer  the 
nea  alba  above  the  umbilicus.  The  direc- 
on,  in  the  first  case,  will  be  modified 
lore  or  less  by  the  exact  situation  of  the 
iseased  mass,  which  is  the  real  deter- 
"ning  consideration.  The  incision  in  the 
^''°°Vnal  wall  is  made  layer  by  layer, 
ntil  the  serous  lining  is  reached,  but  the 


latter  is  not  divided  until  aU  bleeding  is 
completely  arrested.  In  severing  the  attach- 
ments of  the  diseased  mass,  both  the  greater 
i  and  lesser  omenta  are  divided,  but  always 
to  as  small  an  extent  laterally  as  possible. 
One  of  the  greatest  dangers  after  operation 
is  sloughing,  either  of  the  gastric  or  duo- 
denal margins  of  the  united  woimd,  or  of 
the  walls  of  the  colon,  due  to  disturb- 
ance of  nutrition  or  innervation  as  the 
result  of  damage  to  the  gi'eater  or  lesser 
omenta,  and  this  has  to  be  guarded  against 
by  every  means  possible.  Every  effort 
shoidd  also  be  made  to  spare  the  pyloric, 
gastro-duodenal  and  gastro-epiploica  dextra 
1  arteries  and  their  branches,  consistently 
with  the  thorough  removal  of  the  growth, 
and  any  glands  in  the  neighbourhood  which 
may  excite  suspicion.  In  dividing  the 
stomach  and  duodenum,  bold  strokes  should 
be  made  with  a  very  sharp  scissors,  to 
ensure  even-cut  edges  suitable  for  accm-ate 
apposition.  Various  clamps  have  been 
suggested,  fi-om  time  to  time,  to  fix  the 
borders  of  the  viscera  during  the  stage  of 
stitching ;  but  if  Woelfler's  suggestion  (see 
below)  be  adopted — i.e.  to  divide  each 
viscus  only  partially,  and  unite  the  por- 
tions thus  divided  before  proceeding  to 
complete  the  excision — nothing  of  the  kind 
will  be  required. 

Operation.  —  In  an  ordinary  case,  in 
which  the  pylorus  maintains  very  nearly 
its  normal  position,  an  oblique  incision  is 
made  parallel  vdth  the  right  costal  margin, 
and  between  this  and  the  navel.  This  inci- 
sion should  be  about  11  centimetres  long, 
=  4|-  inches,  about  one-third  of  it  being  to 
the  left  of  the  linea  alba.  If  the  tumour 
be  to  the  left  of  the  middle  line,  a  corre- 
sponding incision  is  made  parallel  with  the 
left  costal  border.  Either  of  these  gives 
much  freer  access  to  the  affected  region 
than  the  incision  in  the  linea  alba,  prac- 
tised in  several  cases.  At  first  the  knife  is 
only  carried  as  far  as  the  peritoneal  lining, 
without  dividing  it,  and  before  the  mem- 
brane is  opened,  every  bleeding  point  is 
controlled  until  the  wound  is  dry.  Then 
the  serous  lining  is  divided,  the  cavity  of 
the  abdomen  opened,  and  a  most  careful 
examination  of  the  condition  of  the  pylorus 
is  made.  For  the  present,  at  all  events,  it 
is  well  to  adopt  the  rule  that  extension  of 
the  growth  either  to  the  colon,  the  pan- 
creas, or  the  duodenum,  contra-indicates 
completion  of  the  operation ;  and  if  such 
complications  exist,  further  exploration 
should  cease  and  the  abdominal  cavity  be 
closed,  unless  digital  dilatation  of  the  py- 
lorus  be  considered  justifiable  (vide  infra). 
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But  where  the  growth  is  limited  to  the 
immediate  neighbourhood  of  the  pylorus 
and  lesser  curvature  of  the  stomach,  we 
proceed  by  drawing  it,  with  a  broad  many- 
toothed  vulsellum-forceps,  as  far  as  possible 
out  of  the  parietal  wound,  and  commenc- 
ing its  isolation.  First,  the  omentum  is 
separated  for  a  certain  limited  distance 
along  the  greater  curvature  of  the  stomach, 
having  been  tied  in  small  portions  and 
divided  between  the  ligatures.  Then  the 
lesser  omentimi  is  similarly  severed,  but 
also  to  as  limited  an  extent  as  possible. 
All  this  time  the  exposed  viscus  is  covered 
with  thoroughly  aseptic  napkins,  wrung  out 
of  warm  carbohc  or  salicylic  acid  solution. 
"When  fully  isolated  above  and  below,  a 
napkin  or  flat  sponge  is  slipped  imder  the 
diseased  portion,  and  this  protects  the 
abdominal  cavity  from  the  entrance  of 
blood  or  fluids  from  stomach  or  duodenum, 
when  divided.  The  removal  of  the  growth 
and  subsequent  union  of  the  cut  edges  is, 
consequently,  practically  an  extra-peritoneal 
operation.  One  of  the  most  difficult  prob- 
lems presented  by  the  whole  procedure  now 
offers  itself — namely,  how  to  divide  the  sound 
tissues  on  either  side  of  the  growth,  so  that 
the  very  much  larger  lumen  of  the  stom- 
achal openmg  may  be  best  adapted  to  the 
smaller  duodenal  one,  and  how  best  to  xmite 
them.  This  is  done  in  various  ways,  ac- 
cording to  the  shape  of  the  growth.  The 
mode  now  described  is  that  followed  by  Bill- 
roth in  his  later  cases,  and  embodies  sHght 
modifications  of  the  method  pursued  in  his 
first  successful  one.  These  modifications 
had  shown  themselves  to  be  of  great  value 
first  in  the  hands  of  Woelfler,  from  whom 
they  emanated. 

In  the  smaller  end  of  the  stomach  an 
incision  is  first  made  with  one  or  two 
bold,  steady  strokes  of  a  scissors  down- 
wards and  obUquely  fi-om  left  to  right, 
dividing  both  sides  of  the  organ  at  once, 
but  only  for  about  two-thirds  of  its  depth. 
This  incision  wUl  lie  about  three-quarters 
of  an  inch  firom  the  limits  of  the  growth, 
and  in  sound  tissue.  The  stomach  is  now 
freely  opened  above,  but  is  still  attached 
to  the  pylorus  below.  The  edges  of  the 
stomachal  wound  are  now  brought  carefully 
together  vdth  a  double  row  of  stitches, 
according  to  Czemy's  method.  This  con- 
sists in  introducing  first  one  row  of  fine 
carboUsed  silk  threads,  dipping  through  the 
serous  and  muscular  coats  of  the  organ  at 
about  a  quarter  of  an  inch  from  either 
edge  of  the  wound  in  its  walls,  and  coming 
out  on  the  cut  surfaces  without  including 
the  mucous  coat.    When  drawn  tight,  the 


edges  are  brought  together  by  their  serou) 
surfaces  alone.  These  threads  are  set  ai 
about  a  tenth  or  an  eighth  of  an  inch  apau 
from  one  another,  and  when  tied  are  m 
short  at  once.  They  are  then  succeeded 
by  a  second  row  a  Uttle  farther  off  firo^ 
the  edge  of  the  wound,  each  stitch  lyini 
opposite  an  interval  between  those  of  tlii 
first  row,  and  entering  and  leaving  th| 
serous  and  muscular  coat  without  includinj 
the  mucosa.  These  are  not  cut  short  a| 
present,  as  they  serve  to  hold  the  stomacJ 
steady  after  its  complete  division.  This  i 
now  done  with  the  scissors  as  before,  anj 
the  resulting  opening  ought  now  to  col 
respond  in  size  with  the  lumen  of  the  due 
denum.  The  latter  is  now  half  cut  throuK 
from  above  with  the  scissors,  by  one  bol. 
stroke  passing  obliquely  from  left  to  right 
as  in  the  case  of  the  stomach,  and  clearini 
j  the  border  of  the  growth  by  about  three 
quarters  of  an  inch. 

Steadying  the  duodenum  by  the  stiJ 
attached  mass  held  in  a  vulsellum-forceps 
and  the  stomach  by  the  ends  of  the  '  occhi 
sion  sutm-es '  not  yet  cut  short,  the  operate 
now  stitches  the  upper  divided  portion  o 
the  duodenum  to  the  upper  pai-t  of  tht 
reduced  orifice  in  the  stomach.  Tin 
stitches  here  may  be  introduced  as  in  tlv 
case  of  the  stomach,  or  may  be  hegw 
on  the  inner  aspect  of  the  bowel  for  it; 
posterior  third,  by  thrusting  the  needl. 
between  the  mucous  and  muscular  coat 
then  through  the  latter  and  the  serous 
then  through  the  serous  and  muscula 
coats  of  the  opposite  border,  and  so  ou 
on  the  edge  of  the  second  cut  surface  again 
where  the  thread  is  tied.  The  knot  in  tlii: 
case  lies  within  the  bowel  instead  of  be 
tween  the  serous  surfaces,  but  the  effect  i; 
the  same  as  far  as  the  apposition  of  the  latte; 
is  concerned.  This  mode  of  suturing  tin 
ends  is  only  appHcable  to  about  the  posterioi 
third  of  the  circumference  of  the  hovrcl 
"When  this  has  been  accurately  imited  to  th' 
border  of  the  stomach,  the  remaining  hiil 
of  the  duodenum  is  severed  and  the  growtl; 
is  now  completely  removed.  The  rest 
the  stitching  is  now  finished  with  tlif 
Czemy  suture,  as  above  described,  intro 
duced  from  the  serous  aspect.  The  two  cui, 
ends  of  the  bowel  are  now  accurately  unitecj 
on  their  serous  aspect,  and  should  be  quit^ 
water-tight  if  sufficient  care  has  been  take^ 
to  place  the  stitches  at  equal  distances  an« 
to  tie  them  evenly.  The  partial  dinsion  of 
the  viscera,  just  described,  may  be  doiH 
either  fi"om  above  or  below,  according  t' 
the  shape  of  the  growth,  but  the  formn 
method  has  been  found  to  give  the  best 
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result  as  to  the  fature  shape  of  the  stomach. 
In  either  case,  the  reduction  in  size  of  the 
stomachal  opening  by  stitching  (Occlusions- 
naht)  precedes  the  farther  steps  of  the 
operation.  It  is  almost  needless  to  re- 
mark that,  throughout  the  whole  procedure, 
the  field  of  operation  must  be  constantly 
cleansed  from  blood  and  the  visceral  secre- 
tions -with  soft  carboHsed  sponges,  besides 
being  protected  fi-om  every  chill;  all  bleed- 
ing, too,  must  be  at  once  arrested  with  clip- 
forceps. 

The  subsequent  steps  of  the  procedure 
are  simple.  After  a  final  cleansing  of  the 
whole  field  of  operation,  the  united  ends 
of  the  viscera  are  carefully  replaced  in  the 
'abdomen,  and  adjusted  so  as  to  favour  the 
directness  of  the  opening  of  the  stomach 
into  the  duodenum;  then,  the  abdominal 
cavity  is  closed  in  the  usual  manner,  so  as 
DO  bring  the  serous  surfaces  of  the  parietes 
into  contact  with  one  another. 

The  after-treatment  of  the  patient  is 
jften  a  matter  of  much  difficulty.    A  care- 
ful study  of  the  articles  of  diet  best  borne 
by  the  stomach  before  operation  is  of  the 
~eatest  importance.    At  first  some  easily 
digested  fluid  is  given,  iced  and  in  very 
small  quantities,  while  peptonised  and 
cohoHc  enemata  are  administered  at  regu- 
^  intervals.   Then,  by  degrees,  there  is  a 
;autious  return  to  the  ordinary  articles  of 
liet.   Opium  may  be  required,  but  should 
act  be  given  unless  urgently  called  for,  as 
it  may  produce  nausea  or  even  vomiting, 
jiwhich  would  be  most  injurious.  In  some  of 
ehe  successful  cases  it  is  remarkable  how 
Jiittle  interruption  there  was  to  complete 
^md  rapid  recovery ;  in  one  (Woelfler's),  the 
I  patient  was  able  to  eat  meat  from  the  tenth 
tiay  onwards,  and  in  BiUroth's  first  case,  a 
peef-steak  was  eaten  on  the  twenty-first  day 
f mth  no  m  effect. 

Several  variations  in  the  method  of 
traturing  the  bowel  might  be  mentioned 
nere,  but  the  writer  has  thought  it  wiser  to 
►lescribe  what  may  be  taken  as  the  typical 
pnethod  only,  lest  any  confusion  should  arise. 
Vn  addition  to  the  last-mentioned  opera- 
Mon  of  pylorectomy,  another  has  to  be 
nentioned  here  which  will  probably  take  its 
hlace  m  the  future,  in  many  cases  of  disease 
pi  this  part. 

I  Digital  Dilatation  of  the  Pylorus 
3  an  operation  designed  and  practised  first 
I'sHo  J^"^^*^  °^  Bologna,  in  Septembfer, 
roo^  Hitherto  it  has  been  employed 
■my  m  cases  of  non-malignant  stenosis, 
Ltfi  ^'mu  "'PP^^^s  to  have  done  good  ser- 
operation  consists  in  cutting 
F  own  upon  the  pyloric  end  of  the  stomach, 


with  all  the  preliminary  precautions  men- 
tioned as  necessary  for  pylorectomy,  draw- 
ing a  portion  of  the  viscus  into  the  parietal 
wound,  and  incising  it  sufficiently  to  admit 
the  forefinger.  The  latter  is  then  thrust 
with  a  rotatory  motion  through  the  narrowed 
pylorus,  dilating  as  it  goes ;  then,  the  left 
forefinger  is  similarly  insinuated  along  the 
first,  and  both  are  separated  until  a  dilata- 
tion of  three  inches  has  been  effected.  The 
stomach  wound  now  is  sutured  in  the  usual 
way,  and  then  (with  due  care  as  to  cleansing 
the  parts  aroimd)  the  abdomen  is  closed. 

So  far,  this  operation  has  been  performed 
six  times.  Three  of  the  patients  recovered 
and  were  much  benefited,  in  a  fourth  the 
result  is  doubtful,  while  two  died  as  the 
result  of  the  operation.  The  time  consumed 
in  the  whole  procedure  compares  very  fa- 
vourably with  the  records  of  other  opera- 
tions in  this  region.  In  Loreta's  four  cases 
the  average  duration  was  under  thirty-three 
minutes,  the  longest  fifty  minutes. 

Gastro-enterostomy  is  an  operation 
which  was  first  performed  by  Woelfler  in 
September,  1881,  as  an  alternative  to 
pylorectomy  in  certain  cases.  Indeed,  it 
appears  not  improbable  that  it  may  sup- 
plant the  latter  measure  to  a  large  extent, 
in  view  of  the  great  tendency  to  recurrence 
after  excision  of  the  pylorus  and  its  great 
risks,  the  newer  operation  giving  much 
rehef  and  being  easier  of  performance  and 
far  less  dangerous,  although  of  course  only 
palliative.  Without  entering  further  into 
this  question  here,  the  operation  may  now 
be  briefly  described. 

In  the  first  place  its  object  is  to  estab- 
lish an  opening  between  the  stomach  and 
small  intestine,  as  high  up  in  the  latter  as 
possible,  in  order  that  the  contents  of  the 
former  may  find  their  way  through  the 
digestive  tract,  hitherto  blocked  by  the 
disease  of  the  pylorus.  If  this  opening  is 
once  established,  the  food  leaving  the  sto- 
mach becomes  mixed  with  the  secretions  of 
both  liver  and  pancreas  in  the  bowel,  and 
the  processes  of  digestion  and  assimilation 
are  performed  as  usual,  the  patient  being 
much  relieved  until  generalisation  of  the 
disease,  if  malignant,  terminates  life.  If, 
on  the  other  hand,  the  operation  is  per- 
formed on  account  of  chronic  ulcer  of  the 
pylorus,  with  or  without  stenosis,  the  rest 
given  to  the  part,  and  the  improvement  in 
general  nutrition,  may  lead  to  repair  and 
cure  of  the  condition. 

The  preparations  for  the  operation  are 
identical  with  those  for  pylorectomy,  de- 
scribed above.  The  same  may  be  said  of 
the  incisions  until  the  stomach  is  reached. 
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From  this  point  the  procedure  is  very 
simple.  First,  the  stomach-wall  is  drawn 
out  of  the  wound  and  so  held.  Then,  a 
loop  of  small  intestine  is  caught  as  near  to 
the  duodenum  as  possible  and  also  made 
to  protrude  from  the  abdominal  opening. 
Here,  it  is  emptied  of  its  contents  by  being 
passed  through  the  fingers,  and  is  kept  so 
by  two  Ugatures  passed  through  its  mesen- 
tery on  either  side  of  the  emj)tied  portion 
and  tied  lightly.  It  is  then  incised  along 
its  free  border  for  an  inch  and  a  half,  and 
this  wound  is  carefully  cleansed.  A  cor- 
responding opening  is  made  towards  the 
pyloric  end  of  the  stomach  at  some  small 
distance  above  its  great  cm-vature,  so  as  to 
avoid  the  larger  vessels.  When  aU  bleeding 
has  been  controlled  and  the  parts  cleansed 
perfectly,  the  two  openings  are  united  on 
their  serous  surfaces  by  Czemy's  suture 
in  the  usual  way,  the  posterior  edges  being 
stitched  &rst.  To  avoid  a  possible  '  kink  ' 
in  the  intestine  at  the  point  united  to  the 
stomach,  it  is  well  to  stitch  the  bowel  to  the 
latter  for  about  an  inch  or  so  beyond  either 
end  of  the  orifice,  in  the  same  way.  Nothing 
now  remains  but  to  cleanse  the  whole  field 
of  operation,  and  to  close  and  di-ess  the  ab- 
dominal woimd  in  the  usual  manner. 

DuoDENOSTOMY,  or  the  formation  of  a 
permanent  artificial  opening  into  the  duo- 
denum through  the  abdominal  waU,  is 
another  alternative  to  pylorectomy,  which 
need  only  be  briefly  mentioned  to  be  con- 
demned. It  has  been  performed  three 
times  in  desperate  cases  of  cancer  of  the 
pylorus,  but  has  proved  fatal  in  each.  It  is 
hard  to  see  any  grounds  for  its  justification, 
especially  since  in  gastro-enterostomy  we 
possess  an  operation  as  easy  of  performance, 
not  more  dangerous,  and  which  re-estab- 
lishes the  communication  between  the 
stomach  and  small  intestine  so  that  the 
patient  may  be  fed  in  the  usual  manner  by 
the  mouth. 

The  operation  consists  in  cutting  down 
upon  the  pylorus  in  the  way  mentioned 
above,  then  drawing  the  anterior  wall  of 
the  duodenum  into  the  wound  and  stitch- 
ing it  there  by  its  serous  and  muscular 
coats  alone,  as  in  gastrostomy.  When 
adhesion  has  taken  place  aU  around  after 
a  day  or  two,  the  bowel  is  opened  and  the 
patient  is  fed  through  the  orifice. 

In  Jejdnostomy,  which  has  lately  been 
brought  under  notice,  we  have  another 
alternative  to  pylorectomy.  It  has_  the 
advantage  over  duodenostomy  that  it  is 
easier  to  perform  in  every  way.  But,  be- 
yond this,  it  is  difficult  to  see  how  it  is 
likely  to  come  much  into  use  so  long  as  we 


have  gastro-enterostomy  to  replace  it. 
the  report  of  an  interesting  case  brough 
before  the  Clinical  Society  by  Mr.  Golding 
Bird,  in  November,  1885,  the  method  o 
procedure  was  detailed,  as  well  as  som( 
recommendations  for  the  after-treatment  o 
the  patient ;  and,  in  the  debate  which  fol 
lowed  the  reading  of  this  case,  the  whoh 
qiiestion  was  folly  discussed.  But  thougl 
the  patient  did  not  die  as  the  result  of  th( 
operation,  but  in  consequence  of  a  regret 
table  accident,  the  impression  left  upoa  &< 
mind  of  the  writer  is  that  the  operatioi 
has  little  to  recommend  it,  so  long  as  gastro 
enterostomy  gives  such  promising  resulti 
as  hitherto  in  the  very  distressing  class  o: 
cases  in  which  it  is  employed.  The  mode 
of  operating  for  jejunostomy  is  essentiallj 
the  same  as  that  for  duodenostomy  jusl 
described,  except  that  a  coil  of  the  jejunmu 
is  opened  instead  of  the  duodenum. 

Arthur  E.  Barker. 

PYONEPHROSIS,  or  the  distension 
of  the  pelvis  and  body  of  the  kidney  with 
pus,  is  a  common  affection.  Like  hydro- 
nephrosis, it  is  usually  unilateral.  In  the 
mechanism  of  its  production,  too,  it  re 
sembles  the  latter  condition  in  many  ways, 
with  the  element  of  inflammation  super- 
added. This  inflammation  presents  itself 
in  one  or  other  of  the  many  forms  of 
Pyelitis.  Again,  a  hydronephrosis  may 
be  converted  into  a  purulent  collection  by 
injury,  such  as  a  strain  or  blow  upon  the 
sac,  or  after  punctm-e  for  its  evacuation. 
Further,  a  penetrating  or  contused  wound 
of  the  kidney  may  lead  to  the  formation  of 
pyonephrosis. 

The  objective  symptoms  are  almost 
identical  with  those  of  Hydronephrosis, 
and  need  not  be  separately  described.  It 
has  been  noted,  however,  that  though  the 
latter  may  enlarge  imtil  it  has  transgressed 
the  middle  line  of  the  body,  such  is  never 
the  case  with  the  purulent  collection.  An 
examination,  too,  of  the  urine  wiU  often  fur- 
nish  extra  evidence.  Thus,  we  are,  in  many 
cases,  able  in  this  disease  to  demonstrate 
pus  in  it,  when  there  is  no  evidence  of  any 
morbid  condition  in  bladder  or  urethra. 
Such  pus  is  met  with  in  acid  urine,  and  W 
not  usually  constant  in  amount.  Indeed, 
on  some  occasions  it  is  entirely  absent,  often 
to  re-appear  suddenly  in  abundance,  with 
perhaps  some  relief  to  the  general  symptoms 
of  distension,  but  with  increased  frequenoy 
of  mictm-ition. 

The  subjective  symptoms  here  are  those 
again  of  hydi-onephrosis,  with,  in  addiuon, 
some  rise  of  temperature  in  many  oases. 
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his  is  usually  regulai-  in  its  appearance 
^•ery  eveuing,  the  morning  temperature 
.■ing  normal  as  a  rule.    In  some 
where  renal  coUc  accompanies 


10, 


cases, 
the 

iset  of  the  condition,  there  may  be  a 
;;or  with  general  febrile  disturbance, 
ut  the  diagnosis  between  hydro-  and  pyo- 
jpkfosis  is  always  made  quite  easy  by 
inctiu'e  and  aspiration  with  a  fine  needle, 
jjrocedure  easily  caiTied  out  and  destitute 
■  risk,  if  performed  on  the  lines  already 
id  down  under  Hydeonepheosis. 

The  treatment  of  pyonephrosis  is  not 
ways  the  same.  Aspiration,  often  repeated, 
ay  be  at  last  successful  in  relieving  the  } 
tient,  but  is  very  rarely  so.    It  is  just  5 
ssible,  too,  that  it  may  give  rise  to  fmrther  i 
mphcations  if  not  employed  with  gi-eat 
re.   Thus,  septic  matter  may  be  intro- 
iced  into  the  sac,  with  the  consequent 
ks,  or  again,  the  sac,  being  frequently 
rforated  by  the  needle,  may  yield  at  one 
in  spot  and  the  pus  escape  into  the  peri- 
phi'al  tissues,  so  forming  a  lumbar  peri- 
phral  or  a  psoas  abcess. 
The  best  treatment  for  ordinary  cases  is 
doubt,  in  the  first  place,  fi'ee  antiseptic 
linage  at  the  point  of  election  behind. 
5  Nephrotomy.    If  this  does  not  result 
the  final  shrinking  and  closure  of  the 
!,  and  the  patient  suffer  much  from  the 
ilonged  dischai-ge  with  its  attendant  dis- 
nfort  and  risks,  which  are  often  great, 
PHRECTOMY  should  be  resorted  to.  It 
)uld  not  be  forgotten,  too,  that  prolonged 
)puration  here  may  lead  to  amyloid 
inge  in  the  internal  viscera;  and  that 
(  change  of  that  kind  affecting  the  op- 
lite  kidney  would,  in  this  case,  be  more 
n  usually  grave,  in  view  of  the  damaged 
idition  or  perhaps  complete  destruction 
Its  fellow.    But  besides  this,  the  opposite 
ney  may,  in  some  cases,  be  damaged  by 
onic  reflex  irritation  due  to  the  passage 
[^;is  from  the  diseased  side  through  the 
Jder,  when   lihe  drainage  through  the 
1  has  released  the  obstruction  to  the 
ter,  as  it  sometimes  does.    As  this  pus, 
'Pite  of  every  precaution,  often  becomes 
•  in  the  sac,  during  the  months  through- 
which  the  renal  fistula  discharges  while 
patient  is  up  and  about,  we  need  not  be 
iTised  to  find  that  it  produces  cystitis  in 
le  cases,  and  the  secondary  changes  just 
aed  to  in  the  opposite  kidney,  which  has 
lerto  been  quite  sound.   This  is  a  strong 
unent  against  allowing  a  pyonephrosis 
rain  too  long  through  the  loin.   If  there 
viclence  that  the  other  kidney  can  do 
work  of  the  economy,  and  the  patient's 
srai  condition  do  not  contra-indicate  it, 


nepln-ectoray  will  be  the  proper  treatment 
in  many  cases. 

In  the  prognosis  of  pyonephrosis  we 
have  to  consider  the  immediate  prospects 
of  the  patient,  and  the  remote.  The  first 
vary  much  with  the  cause  of  the  pm'ulent 
accmnulation.  If  it  have  formed  slowly — 
e.g.  from  the  gradual  closure  of  the  ureter 
due  to  inflammation  of  the  pelvis — the  im- 
mediate outlook  is  not  grave.  The  collec- 
tion may  only  give  rise  to  distress  from  its 
bulk,  and,  until  this  becomes  extreme,  little 
is  complained  of,  and  the  febrile  disturb- 
ance may  be  but  moderate.  But  when  the 
condition  is  caused  by  the  sudden  blocking 
of  the  ureter  of  a  kidney  actually  suppu- 
rating, there  is  rapid  distension,  with  far 
greater  distm-bance  of  the  parts  around, 
and  this,  with  the  usually  greater  fever,  is  a 
distinct  source  of  danger  calling  for  speedy 
treatment.  Eventually,  the  remote  dangers 
in  both  instances  are  the  same.  First 
among  these  is  ruptm^e  of  the  sac,  with  out- 
pouring of  its  pus.  If  this  take  place  into 
the  peritoneal  cavity,  the  result  is  a  neces- 
sarily fatal  peritonitis.  Fatal  empyema  is 
also  occasionally  prodiiced  by  bursting  of  the 
sac  into  the  thorax,  or  abscess  of  the  lung, 
but  recovery  has  been  seen  eA'en  after  these 
complications.  Less  dangerous,  but  still 
formidable,  is  rupture  of  the  sac  into  the 
adherent  colon  or  small  intestine,  with  the 
thorough  evacuation  of  the  pus,  but  most 
probably  with  acute  inflammation  of  the 
bowel  sooner  or  later.  If  the  collection  burst 
into  the  perinephral  tissues  the  pus  may 
rapidly  form  a  large  extra-renal  collection, 
which  again  may  rupture  in  various  direc- 
tions. See  Perinephritic  Abscess.  The 
most  favourable  termination  of  all  is  very 
rarely  seen — namely,  the  giving  way  of  the 
obstruction  and  permanent  drainage  of  the 
pus  into  the  bladder,  or  the  ulceration  of 
the  sac  into  the  ureter  itself  at  a  point  low 
down,  where  it  is  expanded  and  flattened 
out,  being  pressed  upon  by  the  tumour ;  in 
either  of  these  ways  a  spontaneous  cure 
may  be  brought  about,  but  the  chance  of 
such  an  event  is  exceedingly  remote. 

But,  without  rupture  in  any  of  these 
dii'ections,  a  pyonephrosis  may  become 
dangerous  from  its  gi'adual  enlargement, 
with  pressure  upon  important  parts,  and 
interference  with  their  functions.  This,  to- 
gether with  the  consequent  fever,  often 
gi-adually  leads  to  a  state  of  marasmus, 
which  eventually  terminates  the  patient's 
life.  Arthur  E.  Barker. 

PYO-SALPINX— Pus  in  the  Fallopian 
Tube.  See  Fallopian  Tubes,  Diseases  of  the.. 
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j  QUILLED  SUTURE.    See  Sutures. 
QUININE,  Eruptions  from.    See  Medicinal  Eeuptions. 
QUINSY,   See  Tonsils,  Diseases  of  the ;  Pharynx,  Diseases  of  the. 


BABIES.    See  Hydrophobia. 


RADIAL  ARTERY,  The.— I.  In  the 

Forea/rm :  from  opposite  the  neck  of  the 
radius  to  the  styloid  process  of  the  radius. 
The  artery  runs  down  superficially  for  most 
of  its  course,  but  overlapped  above  by  the 
supinator  longus  muscle. 

In  front  are  the  cutaneous  structures 
only,  but  the  supinator  longus  overlaps  it 
above.  Behind,  it  rests  on  the  tendon  of 
the  biceps,  the  supinator  brevis,  the  prona- 
tor radii  teres,  the  flexor  sublimis,  the  flexor 
longus  pollicis,  the  pronator  quadratus,  and 
the  radius.  The  radial  nerve  approaches 
it  on  the  outer  side  in  the  middle  third  of 
its  course.    Venee  comites  accompany  it. 

Ligation. — 1.  In  the  upper  third :  Sup- 
port the  limb  in  the  position  of  abduction, 
with  the  forearm  supinated.  Make  an  in- 
cision in  the  line  of  the  artery,  two  inches 
long,  avoiding  the  cutaneous  veins.  Cut 
through  the  cutaneous  structures,  and  find 
beneath  the  deep  fascia  the  inner  free  edge 
of  the  supinator  longus ;  flex  the  forearm 
slightly,  draw  the  relaxed  supinator  longus 
outwards,  expose  the  artery,  and,  after 
separating  the  venae  comites,  pass  the 
needle  from  without  inwards. 

2.  In  the  lower  third  :  Place  the  arm 
and  forearm  as  before.  Make  an  incision 
in  the  guiding  line  of  the  artery,  or  on  the 
radial  side  of  the  flexor  carpi  radialis,  for  a 
distance  of  two  inches,  ending  not  lower 
than  one  inch  above  the  wrist.  Cut  through 
the  cutaneous  structures,  raise  the  deep 
fascia  on  a  director  and  incise  it,  find  the 
artery  and,  after  separating  the  vense 
comites,  pass  the  needle  from  without  in- 
wards. 

3.  In  the  middle  third:  The  radial 
nerve  is  found  on  the  radial  side  of  the 
artery ;  hence  care  must  be  taken  to 
avoid  it. 

II.  At  the  Wrist. — The  radial  artery  lies 
in  the  front  of  the  forearm,  and  passing 
downwards  below  the  level  of  the  styloid 


process  of  the  radius,  it  winds  backwar 
beneath  the  three  extensor  tendons  of  t 
thimab,  to  reach  the  palm  of  the  ban 
between  the  first  and  second  metacarp 
bones.  In  this  course  it  can  be  felt,  a,- 
could  be  tied,  between  the  extensor  pr 
and  extensor  secundi  internodii  pollic 
tendons.       '  James  Cantlie. 

RADIUS,  Dislocation  of  the.— T' 
head  of  the  radius  may  be  displaced  i 
three  directions — viz.  forwards,  hachwar 
or  outwards. 

Dislocation  Forwards  is  the  mo 
frequent,  and  it  may  be  partial  or  co" 
plete.    Usually,  it  is  caused  by  a  fall  on  t 
palm,  occasionally  by  a  direct  blow  or 
on  the  outer  and  back  part  of  the  elbo 
and  in  children  by  dragging  them  by  t 
arm.    The  writer  saw,  in  1880,  a  parti 
dislocation  forwards,  caused  by  a  nurs 
maid  angrily  dragging  a  crying  child  n 
stairs  to  bed,  when  the  parents  were  o" 
The  symptoms  are  semi-pronation  and 
ability  to  flex  the  arm  bej^ond  a  right  angl 
owing  to  the  head  impinging  against  t 
front  of  the  humerus.    During  extensi 
the  head  comes  forward,  and  can  be  f 
and  often  seen  beneath  the  skin,  whil 
behind  and  below  the  external  condyle, 
depression  may  be  felt  in  the  situati 
from  which  the  bone  has  been  displace 
Much  difficulty  has  occasionally  occurr 
in  reducing  this  dislocation,  owing  perha 
to  a  portion  of  the  orbicular  ligament  1 
tervening,  but  more  often  the  bone  may 
reduced  with  ease,  and  then  has  a  tenden 
to  reluxation.    Reduction  is  to  be  efifeo 
by  extension  at  the  wrist,  whilst  the  th  _ 
is  pressed  on  the  head,  followed  by  flexio 
Afterwards,  the  limb  should  be  put  up 
a  rectangular  anterior  splint,  and,  if  ^ 
is  a  tendency  to  reluxation,  this  posiH 
should  be  maintained  for  a  month  or 
weeks,  and  then  passive  motion  ^^S'^f 
ally  commenced.    In  cases  where  the  o 
location  has  remained  unreduced,  ft  " 
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,iiit  is  foimed  in  front  of  the  hiimerus,  the 
ad  of  the  radius  becomes  partially  ab- 
rbed,  and  the  power  of  flexion  gradually 
creases. 

An  injury  produced  by  draggmg  young 
Llidren  by  the  arm,  causing  pain,  pro- 
■  tion  and  semiflexion,  has  attracted  the 
lention  of  several  sm-geons,  and  doubt 
IS  been  expressed  whether  the  injury  was 
the  elbow  or  wrist,  Goyrand  having  sug- 
sted  that  it  was  due  to  displacement  of 
e  triangidar  cartilage  in  front  of  the  car- 
,1  extremity  of  the  ulna.  J.  H,  Hutchin- 
n,  in  experiments  recently  undertaken 
ion  the  bodies  of  infants,  has  foimd  that, 

strong  traction  during  supination,  the 
ad  of  the  radius  sUps  below  the  orbicular 
ament,  and  that  semiflexion  and  pro- 
tion  win  cause  the  Hgament  to  assume 

natural  position,  with  a  cUck.  This  dis- 
icement  of  the  orbicidar  hgament,  he 
lieves  to  be  the  lesion  usually  present  in 
3se  sprains. 

Dislocation  Backwards  comes  next 
poiut  of  frequency.  It  may  be  caused 
falls  on  the  pahn  when  the  forearm  is 
ongly  pronated,  by  direct  injury  to  the 
nt  of  the  arm,  or  by  twisting  the  forearm 

0  a  state  of  over-pronation.  The  fore- 
a  is  semiflexed  and  pronated;  supina- 

1  and  flexion  are  painful ;  the  head  of 
bone  may  be  seen  and  felt  behind  the 

emal  condyle ;  and  a  depression  can  be 
.  below  the  external  condyle,  whence  it 
i  escaped.  Fractm-e  of  the  external 
idyle  is  sometimes  a  complication.  Ee- 
•tion  should  be  effected  by  extension 
i  pressure,  after  which  a  rectangular 
erior  sphnt  should  be  applied,  and  a  pad 
ipped  over  the  back  of  the  head  of  the 
ius.  During  extension  the  head  is 
'le  to  be  reluxated.  W,  Allen  has  re- 
led  a  case  where,  as  a  result  of  back- 
ed dislocation  m  early  life,  the  head  of 
radius  released  from  pressiure  grew 
ie-quarters  of  an  inch,  and  the  external 
dyle  halfanmch. 
I  Dislocation  Outwards  is  very  uncom- 
1.  and,  accordmg  to  Hamilton,  is  secon- 
I  7  to  dislocation  forwards.  The  head 
ects  beyond  the  external  condyle,  and 
V  be  felt  to  rotate  during  pronation  and 
^nation.  It  should  be  pressed  into  place 
ng  extension,  and  a  rectangular  splint 
ttenvards  used,  with  a  pad  to  keep  the 
P  ffom  again  slipping  out. 

R.  Clement  Lucas. 

LUDIUS,  Fracture  of  the.— Fractures 
|M8  Done,  vmassociated  with  fracture  of 
W^A,  aare,  if  we  exclude  CoUes's  fracture, 


rare.    They  may,  however,  occur  through 
the  neck,  shaft,  or  lower  end.  ,  ' 

Fracture  of  the  necTt  is  much  indre  rare,  v 
than  some  have  beUeved ;  yet  there  •are, 
now  many  instances  on  record  in-  wjiich  it 
has  been  proved  by  dissection.    The  writer-  • 
has  recorded  an  instance  in  which,  during-  • 
an  operation  for  the  removal  of  the  upper; 
end  of  the  radius  in  what  seemed  to  be  a  ^ 
case  of  old  unreduced  dislocation  of  the" 
head  forward,  locking  the  joint,  he  found 

the  real  condition  to  be  that  of  comrnin  

uted  fracture  of  the  head  and  neck  of  the 
bone,  with  large  heaping  up  of  caUus  be- 
tween it  and  the  ulna.  In  a  second  case, 
that  of  a  httle  gui  aged  ten,  the  daughter 
of  a  surgeon,  there  was,  after  she  had  fallen 
upon  the  hand,  very  plainly  marked  crepi- 
tus, apparently  close  beneath  the  skin,  and 
at  the  junction  of  the  neck  with  the  shaft 
of  the  radius  ;  and  no  movement  of  the 
head  of  the  bone  occurred  when  the  shaft 
was  freely  rotated.  There  was  no  displace- 
ment. AU  the  symptoms  disappeared  at 
the  end  of  a  month,  during  which  the  arm 
had  been  kept  in  a  rectangular  spUnt. 
There  was  no  loss  of  movement. 

The  symptoms  of  fracture  of  the  neck 
of  the  radius  are  non-movement  of  the 
head  when  the  shaft  is  rotated ;  preter- 
natural mobihty  of  the  upper  fragment 
when  grasped  between  the  finger  and 
thumb ;  crepitus  and  pain  on  attempted 
supination.  In  the  first  of  the  two  cases 
related  above,  the  injury  presented  all  the 
appearances  of  dislocation  of  the  head  of 
the  radius.  The  only  treatment  required 
is  the  use  of  a  rectangular  splint  for  the 
arm  and  forearm,  to  maintain  rest.  Pas- 
sive movement  should  be  commenced  at 
the  end  of  three  weeks,  to  be,  of  course 
very  gently,  used  tin  union  is  firm,  and 
steadily  employed  while  stiffness  remains. 

When  fracture  occurs  at  any  point  be- 
tween the  insertions  of  the  biceps  and  the 
pronator  teres,  the  upper  fr'agment,  as  Mr. 
Lonsdale  has  pointed  out,  will  tend,  under 
the  action  of  the  biceps  (and,  it  may  be 
added,  of  the  supinator  brevis),  to  be 
strongly  supinated,  while  the  lower  will 
be  left  entirely  to  the  pronators.  Should 
union  in  this  position  be  allowed  to  occur, 
even  though  the  fragments  are  placed  end 
to  end,  the  rotation  of  the  one  or  the  other 
will  entail  complete  loss  of  the  movement 
of  supination.  To  avoid  such  a  result,  the 
limb,  in  this  particular  fi'acture,  must  be 
placed  in  a  position  of  supination  on  a  rect- 
angular splint,  applied  to  the  posterior  or 
dorsal  aspect  of  the  arm  and  foi'earm.  Pas- 
sive movement  of  pronation  and  supina- 
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tion  should  be  commeuced  in  about  a 
month,  and  the  splints  may  at  the  same 
time  be  discontinued,  the  arm,  however, 
being  kept  in  a  sling. 

Practm-e  of  the  radiiis  and  ulna  together 
is  of  frequent  occurrence  at  all  ages,  but 
especially  in  children,  in  whom  it  results 
from  falls  on  the  limb.  In  adults,  it  is 
generally  the  result  of  direct  violence,  as  by 
the  passage  of  a  wheel,  or  by  a  heavy  blow. 
Malgaigne  records  a  case  in  which  it  was 
caused  by  muscular  action  (while  the 
patient  was  digging).  The  fracture  is 
most  often  seen  at  the  junction  of  the 
middle  with  the  lower  third  of  the  bones, 
or  above  this  point.  The  bones  are  usually 
broken  transversely,  and  at  the  same  level ; 
but  the  radius  may  give  away  a  little  liigher 
up  than  the  ulna.  In  children,  in  whom  the 
fr-acture  is  often  incomplete  (greenstick), 
displacement  is  very  shght,  or  may  present 
itself  as  a  mere  bend,  not  easily  observed  in 
the  fat  limbs  of  infants.  Thus,  care  must 
be  taken  that  this  injury  is  not  overlooked. 
In  adults,  considerable  riding  of  the  ends 
may  occur  when  the  fractm-e  is  obhque. 
The  nature  of  tlie  injm'y  is  generally  in- 
dicated by  deformity,  mobihty,  and  cre- 
])itus. 

It  is  difficult  to  secure  a  good  result 
after  this  fractm-e,  on  account  of  the  strong 
tendency  that  exists  to  displacement  by 
the  supinators  and  pronators  of  the  fore- 
arm, as  described  above.  To  prevent  this, 
the  limb  should  be  fixed  in  a  position  of 
supination  on  a  rectangular  splint,  apphed 
to  the  posterior  aspect  of  the  arm  and  fore- 
arm ;  and,  for  an  extra  precaution,  a  short 
anterior  splint  should  be  appHed  to  the 
forearm,  with  a  narrow  pad  placed  over  the 
interosseous  space  to  maintain,  as  far  as 
possible,  the  proper  interval  between  the 
bones.  The  limb  must  be  supported  in  a 
firm  sling.  In  adults,  movements  of  supina- 
tion and  pronation  should  be  gently  em- 
ployed every  other  day  or  accordmg  to 
circumstances,  at  the  end  of  a  month  ;  but 
the  dorsal  splint  should  be  continued,  so 
as  to  maintain  supination,  for  at  least  five 
weeks.  In  children  the  period  of  treatment 
may  generally  be  reduced  to  three  weeks. 

Fracture  of  the  radius  and  ulna,  at  their 
inferior  extremities,  is  occasionally  seen. 
Tlie  nature  of  the  injury  is  usually  clearly 
indicated  by  mobility  and  crepitus,  and  the 
tendency  for  the  deformity  to  return  when 
extension  is  discontinued;  but  when  the 
fracture  is  within  an  inch  of  the  articular 
surfaces,  the  aspect  of  tlie  limb  may  very 
closely  resemble  that  of  dislocation  of  the 
carpus  backwards.     The  latter  accident, 


however,  is  extremely  rare.  In  fracture 
moreover,  it  will  be  found  that  the  styloid 
processes  of  the  radius  and  ulna  are  dis- 
placed with  the  hand,  whUe  in  dislocation 
they  occupy  their  normal  relation  to  the 
shaft  of  their  respective  bones. 

Treatment  consists,  after  careful  adJ 
justment,  in  the  use  of  straight  dorsal  ancb 
palmar  splints,  as  recommended  for  Colles'^ 
fi'acture.  ' 

Fracture  of  the  lower  extremity  of  the 
radius — Colles's  fracture.    The  lower  enc 
of  the  radius  is  more  often  broken  thar 
any  other  part  of  the  skeleton,  except  tht 
clavicle.    Though  expanded  to  articulat 
with  the  carpus  and  carry  the  hand, 
part  of  the  bone  is  of  no  great  strengtl 
for  it  is  formed,  except  for  a  compact  lay( 
on  the  surface,  entirely  of  cancellous  tissue 
and  this  in  the  old,  in  whom  the  fractur 
is  very  common,  acquires  a  very  open  te 
ture  in  consequence  of  the  partial  abso' 
tion  of  its  trabeculee.    Though  occasio 
ally,  either  alone  or  in  conjimction 
fracture  of  the  ulna,  the  result  of  dire 
violence,  this  injury  is  in  the  great  maj 
of  cases  produced  by  faUs  on  the  hand 

The  fracture  is  generally  transverse,  b 
occasionally  it  is  obUque  from  side  to 
It  is  usually  situated  at  some  point  wit 
an  inch  of  the  articular  surface ;  but  t 
size  of  the  lower  fi-agment  is  subject 
much  variety.    It  may  be  a  mere  plat 
while  sometimes,  though  rarely,  it  measur 
an  inch  and  a  half  from  above  downwar 
and  between  these  extremes  aU  gradatio 
are  met  with.    In  some  instances  displac 
ment  is  very  shght,  but  most  commoD 
the  lower  fragment  is  carried  backw 
with  the  carpus,  and  rotated  on  its  tr 
verse  axis,  so  that  its   articular  snrfa 
acquires  a  certain  amount  of  inolinati 
upwards,  instead  of  looking,  as  it  she 
directly  forwards ;  it  is  also  displaced  m 
or  less  laterally,  so  that  the  project 
of  the  styloid  process  towards  the  radi 
side  is  increased.    This  complicated  a 
placement  produces  a  very  characteris 
deformity,  best  seen  when  the  forearm 
raised  in  the  horizontal  position  to  the  le'^ 
of  the  eye  and  looked  at  in  profile. 

The  lower  fragment,  carpus,  and  neij 
bouring  part  of  the  hand  form  a  consw 
able  prominence  on  the  dorsal  aspe 
sloping  downwards  towards  the  meW<^ 
pus,  while  immediately  above  is  a  ^' 
marked  hoUow ;  on  the  pahnar  eWcU 
just  above  the  wrist,  is  a  projection  foi^ 
by  the  end  of  the  upper  fi-agment,  whiie 
the  level  of  the  wrist  itself  is  a  depress 
corresponding  with  the  dorsal  proraine 
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hus  the  shape  of  the  limb  is  somewhat 
ke  that  of  an  iaverted  spoon.  In  many 
ises  the  hand  is  incHned  towards  the 
idial  side,  and  appears  to  have  di-opped 
vay  from  the  styloid  process  of  the  uhia, 
Iiich  becomes  very  prominent.  The  de- 
■rmity,  as  E.  W.  Smith  maintains,  depends 
D  doubt  in  some  cases  on  muscular  action, 
le  effect  of  which  is  clearly  seen  in  the 
production  of  the  displacement,  when, 
ter  adjustment,  the  parts  are  again  left 
ee  from  restraint.  But  very  often — that 
probably  iu  more  than  hall"  the  cases — 
is  due  to  the  fact  that  the  force  appHed 
the  bone  has  been  sufficient  not  only  to 
icture  it,  but  to  drive  the  posterior  part 
'  the  upper  fr-agment  into  the  cancellous 
;sue  of  the  lower,  so  that  the  fi'acture  is 
ipaeted. 

Other  symptoms  of  the  injm'y  are  severe 
in,  and  inability  on  the  part  of  the  pa- 
;nt  to  move  the  wi'ist.  In  some  instances, 
ere  is  mobihty  of  the  fragments  on  each 
ber  with  crepitus.    The  opportunity,  if 
occurs,  of  making  a  complete  examina- 
m  before  swelling  has  supervened  to 
scure  the  featm-es  of  the  case,  should  on 
account  be  neglected.   Plain  as  its  exist- 
ce  often  is,  this  fractm-e  is  sometimes 
Uttle  marked,  that  it  may  be,  and  in  fact 
t  rarely  is,  overlooked.    It  should  be 
ded  that  fr-acture  of  the  lower  end  of  the 
hus  is  said  by  E.  W.  Smith  to  occur  in 
Is  on  tlie  back  of  the  hand,  the  lower 
-gment  being  in  that  case  displaced  for- 
■rds ;  but  the  present  writer  knows  of  no 
icimen  which  illustrates  this  condition, 
young  subjects  (under  the  age  of  twenty) 
laration  of  the  epiphysis  not  rarely  takes 
!  place  of  fractm-e.    In  many  cases  the 
ver  fragment  is  extensively  comminuted, 
i  fracture  entering  the  wrist-joint. 
Treatoierii.— Eeadjustment  is  often  dif- 
ilt :  sometimes  because  the  fr-acture  is 
nly  impacted,  in  other  instances  because 
i  lower  fragment  is  small  and  cannot 
!  %  be  grasped,  or  is  broken  into  several 
placed  pieces;  in  others,  again,  from  the 
se  condition  of  the  tendons.    The  me- 
■d  most  likely  to  succeed  in  effecting 
action  consists  of  extension  wliile  the 
id  IS  snpinated  and  adducted,  combined 
h  direct  manipulation  of  the  fragments; 
•  the  direction  in  which  extension  is 
de  may  be  varied  according  to  the  case. 
5ugh  considerable  force  may  be  used,' 
I  should  not  be  carried  to  the  point  of 
lence,  for,  after  aU,  extension  of  the 
iti  does  not  act  very  directly  on  the 
er  fragment,  as  no  very  strong  connec- 
«  exist  between  these  parts,  while  such 


as  should  be  present  have  been  more  or 
less  lacerated  by  the  injury.  Moderate 
extension,  combined  with  pressure  on  the 
fragments  in  a  direction  the  reverse  of 
that  in  which  they  are  locked  together,  wlU 
generally  secm-e  the  best  attainable  result. 
Should  reduction  not  be  accompUshed  on 
the  first  trial,  the  attempt  should  be  re- 
peated a  week  later,  when  the  fr-agments 
may  have  become  somewhat  loosened  on 
each  other,  and  when,  swelling  having  sub- 
sided, manipulation  can  be  more  accurately 
dii'ected. 

Numerous  different  sphnts  have  been 
recommended  for  CoUes's  fr-acture.  Many 
surgeons  prefer  the  pistol-shaped  splint, 
placed  on  the  dorsal  aspect  of  the  forearm 
and  hand,  so  that  the  latter  is  carried  to- 
wards the  ulnar  side,  and  the  lower  frag- 
ment is  di-awn  in  the  direction  opposite 
to  that  of  its  displacement,  Often,  a 
short  splint  is  at  the  same  time  applied  to 
the  palmar  sm-face  of  the  forearm,  and 
is  padded  so  as  to  take  effect  on  the  radius 
a  httle  above  the  fractm-e,  and  press  the 
upper  fr-agment  backwards.  Others  use 
the  pistol  splint  on  the  palmar,  and  the 
short  splint  on  the  dorsal  aspect.  Garr's 
(American)  is  a  palmar,  trough-Like  splint, 
curved  to  the  shape  of  the  limb,  and  ap- 
pended to  this  a  hand-block,  over  which 
the  pahn  rests  in  an  easy  position. 
Gordon's  splint  is  in  extensive  use.  The 
present  writer,  like  many  other  sm-geons, 
prefers  simple  straight  splints,  of  the  width 
of  the  limb,  and  placed  one  on  the  palmar 
and  one  on  the  dorsal  aspect  of  the  limb. 
"When  adjustment  has  been  secured,  and 
while  extension  is  stiU  kept  up,  the  palmar 
splint  is  fixed  to  the  limb  by  wide  pieces  of 
strappmg,  three  for  the  forearm  and  one  for 
the  metacarpal  part  of  the  hand.  The 
splint  reaches  only  to  the  heads  of  the  me- 
tacarpal bones,  so  that  fr'om  the  first  the 
fingers  are  left  entirely  free.  The  dorsal 
splint  is  then  applied  with  wide  pieces  of 
plaster,  and  the  two  together  are  surrounded 
by  a  bandage.  This  method  efficiently  con- 
trols muscular  action,  and,  as  the  dorsal 
sphnt  can  be  removed  without  disturbing 
the  palmar,  the  fr-acture  can  be  easily  in- 
spected. 

Before  the  splints — whatever  form  is 
chosen — are  applied  to  this  fracture,  great 
care  in  modelling  the  fr-agments  to  a  per- 
fect adjustment  must  be  used.  The  de- 
formity which  remains  after  repair  is  often 
due,  not  to  recm-rence  of  displacement,  but 
to  the  fact  that  it  had  never  been  removed. 
In  every  case  the  fracture  should  be  exa- 
mined, to  see  that  good  position  is  main- 
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tained,  twice  or  three  times  in.  the  first 
fortnight.  At  the  end  of  a  month  or  five 
weeks  in  adults  and  the  old,  of  three  weeks 
in  cluldren,  the  splints  may  be  discontinued. 
The  forearm  should,  however,  be  kept  in  a 
sling  for  a  week  or  ten  days  longer.  In 
order  to  prevent  stiffness,  the  fingers  should 
be  regularly  exercised,  and,  as  soon  as  the 
splints  are  left  off,  passive  movement  of  the 
wrist  and  hand  should  be  employed.  The 
treatment  ought  not  to  be  regarded  as  com- 
plete till  motion  has  been,  as  far  as  possible, 
restored.  Howard  Marsh. 

RAILWAY  INJURIES.— It  is  a  com- 
mon opinion  that  railway  injuries  present 
peculiar  features  of  general  nervous  shock, 
and  symptoms  of  spinal  injin-y  distinct  from 
the  sequelae  of  ordinary  accidents. 

It  is  said  that  the  greater  severity  of 
such  symptoms  is  accounted  for  by  the 
suddenness  of  the  accident  and  the  alarm- 
ing character  of  the  surroundings.  It  is 
open  to  question,  however,  whether  the  well- 
known  sjrmptoms  that  so  commonly  follow 
can  always  be  accounted  for  in  this  way, 
for,  as  a  matter  of  fact,  injm'ies  on  the 
platform,  and  contusions  in  the  street  from 
coUisions  with  railway  vans,  are  nearly  al- 
ways followed  by  the  same  symptoms. 
Again,  it  is  within  the  writer's  knowledge, 
from  experience  in  the  treatment  of  a  large 
body  of  men  liable  to  injury  fi-om  assaults, 
personal  encounters,  and  street  accidents, 
that  symptoms  precisely  similar  to  those  fol- 
lowing railway  accidents  commonly  occur. 

As,  in  railway  accidents,  it  happens  that 
the  most  trivial  injuries  are  followed  by  the 
most  formidable  array  of  nerve-symptoms, 
so  it  is  with  the  men  before  mentioned,  if 
injured  on  duty.  The  sHghtest  cut  or  blow 
on  the  head,  or  a  kick,  is  Ukely  to  be  fol- 
lowed by  loss  of  memory,  defective  sight, 
pain  in  the  back,  sleeplessness,  and  aU  the 
usual  symptoms  of  nerve-shock.  There  is  a 
condition  common  to  both  classes  of  injm-y, 
which  must  not  be  lost  sight  of  by  the 
practitioner.  A  person  hm-t  on  the  railway 
knows  that  in  nearly  every  case  he  is  en- 
titled to  compensation,  and  the  official, 
injured  on  duty,  knows  that  he  is  entitled  to 
a  pension  for  life,  if  it  is  proved  that  he  is 
incapacitated  from  the  further  performance 
of  his  duty  thereby.  On  the  other  hand, 
the  ordinary  accidents  of  every-day  Hfe, 
such  as  falls  downstairs,  carriage  accidents, 
and  falls  in  the  hunting-field,  are  not  usually 
followed  by  such  an  array  of  nervous  symp- 
toms. 

This  assertion  brings  one  face  to  face 
with  very  delicate  questions — viz.  how  far 


are  those  symptoms  dependent  on  the  in- 
jury, and  how  far  are  they  dependent  on  the 
probabiUty  of  obtaining  pecuniary  compen- 
sation for  the  injury  ?  Then  there  is  the 
further  question.  How  far  are  the  symp- 
toms compatible  with  the  reasonable  anxiety 
and  worry  which  are  imposed  by  theprospect 
of  htigation,  and,  on  the  other  hand,  how  far 
are  such  symptoms  purposely  exaggerated 
or  assumed  ?  These  are  questions  which 
must  always  exercise  the  mind  of  the 
practitioner  who  is  caUed  upon  to  attend 
such  cases. 

Eailway  injuries  may  be  divided  roughly 
into  four  classes,  viz. :  1.  Contusions  and 
shocks,  the  result  of  shght  collisions.  2. 
Fractures,  dislocations,  and  concussions, 
caused  by  severe  coUisions  and  wrecks  of 
trains.  3.  Accidents  on  the  hne,  including 
crushes  by  buffer  accidents  and  limbs  cut 
off  by  passing  trains.  4.  Platform  accidents, 
caused  by  falls  while  getting  in  and  out  of 
trains. 

Accidents  belonging  to  the  first  class 
enormously  preponderate,  and  as  they  are 
followed  by  every  variety  and  degi-ee  of 
nervous  shock,  including  the  so-called  rail- 
way spine,  they  demand  the  special  atten- 
tion of  the  surgeon. 

Accidents  of  the  second  class  present  no 
special  featm-es  distinguishing  them  from 
other  injuries,  and  it  is  worthy  of  note  that, 
after  severe  fi-actures  and  dislocations,  the 
nervous  sypmtoms  are  commonly  less  se- 
vere and  less  prolonged  than  after  appar- 
ently trivial  injuries. 

Accidents  of  the  third  class  generally 
occur  to  railway  servants,  and  are  often 
fatal.  In  shunting  accidents,  the  abdominal 
or  pelvic  viscera  are  the  seats  of  injury,  and 
death  may  be  occasioned  by  internal  hsemor- 
rhage,  or  by  shock  alone.  In  these  cases,  it 
often  happens  that  the  most  extensive  and 
severe  internal  lacerations  may  be  present, 
without  any  external  lesion  or  even  a 
bruise.  The  injm-ies  inflicted  on  limbs  by 
carriage  wheels  are  necessarily  very  severe, 
often  resulting  in  immediate  division  of  the 
part,  or  if  not,  so  crushing  the  bones  and 
soft  parts  as  to  requne,  in  nearly  every  case, 
primary  amputation.  The  distinctive  cha- 
racter of  these  cases  is  that  they  are  com- 
monly fatal,  in  spite  of  the  fact  that  the 
injm'ed  person  is  immediately  carried  to  the 
nearest  hospital,  or  surgical  aid  is  obtained 
as  quickly  as  possible.  The  usual  explana- 
tion of  the  fatal  issue  is  that  it  is  caused  by 
shock  ;  but  why  a  cleanly  divided  leg  or  fore- 
arm should  cause  fatal  shock  is  at  first 
sight  difficult  to  understand.  The  explana- 
tion is  that  hcemorrhage  in  such  cases  is 
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very  severe.  The  sbai-p  edge  of  the  wheels 
and  of  the  rail  act  Uke  scissors,  and  often 
ili\-ide  a  limb,  or  even  the  timnlt,  as  if  cut 
by  a  knife. 

It  is  only  quite  recently  that  railway 
companies  have  seen  the  importance  of 
providing  immediate  surgical  aid,  and  the 
fatality  of  such  accidents  in  the  past  has  no 
doubt  been  due  chiefly  to  hiBmorrhage,  and 
not,  as  was  usually  supposed,  to  shock.  This 
fact  is  now  so  well  recognised,  that  two  of 
the  largest  railway  companies  in  England 
have  .provided  Esmai-ch  elastic  bandages,  to 
be  kept  at  every  station,  accompanied  by 
printed  directions  for  their  use  ;  and  have 
also  made  arrangements  for  periodical  in- 
struction to  be  given  to  the  officials  and 
porters.  (The  instructions  will  be  referred 
to  under  the  head  of  treatment.)  Again, 
ambulance  classes  are  being  held  at  most 
of  the  large  railway  termini,  and  it  is  to  be 
hoped  that  a  more  general  knowledge  of 
how  to  give  first  aid  to  the  injured  will 
materially  lessen  the  fatality  of  such  acci- 
dents. 

The  fomrth  class,  or  platform  accidents, 
may  be  sub-divided  into  two  sections — 1. 
Those  caused  by  falling  between  the  train 
and  the  platform,  which  are  nearly  always 
fatal,  fi'om  the  body  being  dragged  down 
between  the  footboard  of  the  carriage  and 
the  edge  of  the  platform,  thereby  tearing  off 
limbs,  fi'acturing  the  pelvis,  and  causing 
terrible  injuries.  2.  Falls  on  the  j)lat- 
forms,  which  are  very  common  and  en- 
tail much  litigation.  These  injuries  are 
seldom  seiious,  but  there  is  the  disturbing 
element  of  litigation  nearly  always  pre- 
sent, and  there  is  generally  a  question  as 
to  the  liability  of  the  company.  More- 
over, it  is  a  curious  fact  that  some  of 
the  most  aggravated  cases  of  nervous  dis- 
turbance and  heavy  claims  for  damages 
have  arisen  from  trivial  injuries  of  this 
class. 

Nervous  Shock. — This  condition  may 
be  described  as  a  functional  disturbance  of 
the  sympathetic  nervous  system,  directly 
affecting  the  vital  functions,  and  also  in- 
directly disturbing  the  functions  governed 
by  the  cerebro-spinal  nervous  system.  It 
is  the  peculiarity  of  railway  accidents  that 
nervous  shock  follows  every  conceivable 
variety  of  injury,  It  has  hardly  ever 
been  the  experience  of  the  writer  to  see  a 
crushed  finger,  a  cut  head,  or  a  broken  nose, 
or  any  other  trivial  accident  occurring  on 
a  railway,  which  has  not  been  followed  by 
more  or  less  nervous  shock. 

In  considering  the  symptoms,  it'  will  be 
convenient  to  classify  them  as  affecting 


the  different  functions  of  the  body  and  the 
organs  of  special  sense. 

Circulation.  —  The  heart  is  primarily 
affected ;  the  action  is  weakened  and  the 
beats  are  quickened  and  irregular.  The 
piilse  is  rapid  and  weak  in  unison,  and  the 
surface  of  the  body  pallid  and  cold.  The 
temperature  often  sinlis  one  or  two  degrees 
below  normal,  and  the  body  is  bathed  m  a 
cold  sweat.  This  condition  may  pass  off 
in  a  few  hours,  or  it  may  continue  in  a 
modified  form  for  weeks  or  months. 

Digestion.  —  The  stomach  is  imme- 
diately affected  by  the  nervous  disturbance, 
as  indicated  by  vomiting,  foul  tongue,  indi- 
gestion and  all  its  concomitant  symptoms, 
loss  of  appetite,  constipation,  flatulence,  and 
palpitation  of  the  heart.  Then  follow  loss 
of  flesh,  hepatic  disturbance,  mal-assimila- 
tion  of  food  and  gouty  disorders,  and  even 
albumen  in  the  urine  may  occur. 

Sleeplessness. — This  condition  is  always 
associated  with  nervous  shock.  Sleep,  of 
course,  is  not  totally  absent,  but  it  occurs 
in  short  snatches  and  is  distm-bedby  dreams 
and  visions,  and  there  is  no  sense  of  refresh- 
ment or  rest  on  awakening. 

Sight. — This  is  usually  impaned ;  dim- 
ness of  vision  and  specks  floating  before 
the  eyes  are  complained  of.  The  pupils  of 
the  eyes  appear  abnormally  dilated,  and  it 
not  infr-equently  happens  tlaat  the  power  of 
continuing  the  effort  of  reading  is  found 
to  be  notably  diminished.  This  may  be, 
and  often  is,  the  result  of  impairment  of  the 
fi;nction  of  accommodation  by  which  the 
eyes  are  adjusted  for  near  objects,  or  it  may 
be  a  sort  of  inco-ordination  arising  from  the 
nervous  shock,  and  likely  to  pass  away  as 
the  shock  is  recovered  from.  See  Vision, 
Disorders  of,  from  injuries  of  the  head  and 
spine. 

Memory. — It  is  difficult  to  estimate 
how  far  the  memory  may  be  impaired. 
Patients  usually  complain  that  their  memory 
is  entirely  gone,  but  at  the  same  time  they 
will  relate,  in  minute  detail,  eA'ery  incident 
connected  with  the  accident,  and  give  a 
long  history  of  their  symptoms.  The  truth 
is,  the  memory  is  not  impaired,  but  the 
mind  is  alienated  from  the  usual  coiu-se  of 
thought,  and  centred  on  the  incidents  of  the 
accident.  Thus,  there  is  a  difficulty  in  con- 
versing on  ordinary  subjects,  and  a  slowness 
in  finding  words  to  express  the  thoughts. 

Moral  Sense. — Nothing  appears  more 
demoralising  than  a  railway  accident.  It  is 
a  common  statement  for  a  patient  to  make, 
that  there  has  been  no  sleep  for  a  mouth, 
or  that  not  a  morsel  of  food  has  been  taken, 
and  it  is  often  painful  to  see  the  open  at- 
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tempts  at  imposition.  This  happens  con- 
stantly in  persons  who  have  been  really 
injui-ed,  and  is  different  ii-om  the  deliberate 
and  well-planned  attempts  to  deceive  which 
are  characteristic  of  the  malingerer. 

Sensation  and  Motion. —  These  functions 
are  fi-equently  impau-ed.  Anaesthesia  is 
often  foimd  in  men  as  well  as  in  women, 
without  any  other  symptom  of  hj'steria.  It 
frequently  attacks  the  whole  of  one  side  of 
the  body,  and  may  occm'  with  or  without 
loss  of  motor  power.  The  pulse  on  the 
affected  side  is  small,  the  temperatm-e  is 
subnormal,  and  the  skin  pale.  An  arm,  a 
leg,  or  even  the  course  of  a  single  nerve 
may  be  affected.  Paralysis,  again,  is  a  very 
common  result.  It  may  take  the  form  of 
paraplegia  or  hemiplegia,  and  is  generally 
associated  with  antesthesia.  In  these  cases, 
the  electric  contractility  of  the  muscles  is 
usually  imimpaired,  but  the  sensibility  of 
the  muscles  is  more  or  less  lost.  Grave 
errors  are  of  constant  occmTence  in  the 
diagnosis  of  these  afl'ections,  and  after  rail- 
way injiu'ies  there  is  a  general  tendency  to 
attribute  all  such  symptoms  to  spinal  lesions, 
whereas,  as  a  matter  of  fact,  it  is  a  very 
rare  thing  to  find  any  spinal  lesion  following 
directly  on  railway  injm-ies.  The  symptoms 
of  hjrperfcsthesia  and  a-naesthesia  and  para- 
lysis, which  so  often  follow  such  injuries,  are 
in  most  cases  purely  functional,  and  cor- 
respond, in  all  theu"  phenomena,  to  the 
symptoms  which  occm-  m  ordinary  hysteria. 
Other  symptoms  indicating  some  loss  of 
the  inhibitory  power  of  the  cerebrum  are 
generally  found — viz.  the  tremulous  motion 
of  the  tongue  and  the  shaking  of  the  hands, 
as  well  as  the  tendency  to  cry  when  spoken 
to.  Exaggeration  of  the  reflexes  is  com- 
mon, and  sometimes  even  ankle-clonus  is 
foimd. 

Sea/ring .—  Deafaess  is  sometimes  found, 
but  it  is  not  common.  Persons  often  com- 
plain of  noises  in  the  head  and  inabiUty  to 
bear  the  slightest  noise  without  starting. 

Taste  and  smell  are  rarely  affected,  ex- 
cept in  cases  of  hysteria. 

Nervous  shock  may  be  the  result  of 
fi-ight  or  of  a  very  slight  injmy,  and  it  is 
often  a  question  whether  it  is  not  more 
the  result  of  the  events  following  than  of 
the  accident  itself.  Often,  the  sequence  of 
events  after  a  railway  accident  is  as  fol- 
lows. The  frightened  or  injm*ed  person 
is  immediately  dosed  with  brandy.  He  is 
naturally  nervous  and  excited,  and  on  ar- 
riving at  his  destination  the  doctor  is  sent 
for,  who  does  not  always  reassure  his 
patient.  Then  follows  a  sleepless  night, 
with  dreams  and  visions,  and  thoughts  of 


paralysis  and  spinal  injury.  Rest,  narcotics, 
and  stimulants  are  prescribed,  with  the 
usual  results  of  dyspepsia  and  headaches. 
The  patient  becomes  really  ill  and  nervous, 
as  well  as  apprehensive.  At  this  period,  a 
plucky  resolve  to  throw  phj'sic  away  and 
stick  to  work  would  soon  re-estabUsh  tin; 
usual  health,  but  unfortunately  there  is, 
generally,  passive  resignation,  and  no  eflort 
of  any  sort  is  made  to  resume  worlc. 
Should  there  be  an  attempt  it  is  not  per- 
severed in,  and  the  patient,  without  actively 
intending  to  impose  upon  himself  and 
others,  will  soon  work  himself  up  into  a 
state  of  nervous  apprehension,  which  rapidly 
develops  all  the  symptoms  of  severe  nervous 
shock.  It  must  also  be  remembered  that 
a  person  may  actively  encom'age  emotional 
distui'bance,  by  which  a  similar  result  may 
be  produced.  This  condition  may  be  justly 
said  to  be  a  borderland  which  apjDroaches 
malingering  as  nearly  as  can  be. 

On  the  other  hand,  no  doubt  many 
cases  occur  where  a  severe  shake  or  con- 
cussion does  produce  general  nervous  shoclc, 
the  effects  of  which  it  is  very  difficult  to 
shake  off,  and  which  renders  the  patient 
absolutely  unable  to  follow  his  usual  avoca- 
tions. Agam,  severe  shock  may  accompany 
traumatic  lesions  of  the  limbs  or  organic 
injuries  to  the  viscera  or  nerve-centres ;  but, 
in  the  majority  of  cases  where  ner\'ous 
shock  follows  a  railway  accident,  it  is  a 
moral  disease  and  is  not  directly  due  to 
any  physical  injury. 

In  ordinary  cases,  shock  to  the  nervous 
system  is  completely  recovered  from  after 
a  variable  period,  but  elderly  persons  are 
sometimes  permanentlj'  affected.  The 
early  symptoms  may  not  be  severe ;  in  fact, 
the  emotional  condition  may  be  absent,  and 
there  may  be  no  special  s.'^rmptom  beyond 
a  general  sore  feeling  in  the  back  or  legs. 
Soon  the  usual  cheerfulness  is  lost,  the  gait 
becomes  feeble,  the  circulation  weak,  and 
the  person  gets  thin  and  pallid.  There  may 
be  no  headache,  nor  loss  of  sleep,  nor  any 
particular  pain,  yet  complaint  is  made  of 
feeling  ten  years  older,  and  friends  and  ac- 
quaintances coiToborate  the  statement,  judg- 
ing from  appearances.  In  sxrch  cases,  there 
is  nothing  of  the  nature  of  spinal  disease  to 
be  apprehended  in  the  future ;  but  it  may 
be  taken  as  a  general  rule  that  the  person 
will  never  be  as  weU  as  before  the  accident. 

Concussion  of  the  Spine.— This  is  a 
term  difficult  to  define,  for,  as  the  phrase  is 
usually  employed,  it  includes  several  distinct 
conditions  : — 1.  Ajar  or  shake  to  the  spinal 
cord,  causing  pain  and  disturbed  mnerva,- 
tion  without  any  symptom  of  special  lesion. 
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2.  A  condition  depending  on  pressure,  either 
of  extravasated  blood  or  by  exudation  of 
seriun.  3.  Alterations  in  the  structure  of 
the  cord  itself,  the  result  of  chi'onic  inflam- 
matory changes  either  in  the  substance  or 
in  the  coverings  of  the  cord.  The  term 
'  railway  spine  '  is  often  appHed  indiscrimi- 
nately to  any  of  these  conditions.  These 
may  be  the  residt  either  of  direct  or  iudu-ect 
violence.  The  primary  sjmiptoms  will,  of 
•com-se,  vai-y  according  to  the  severity  and 
position  of  the  mjury.  In  the  upper  cer- 
vical region,  grave  danger  may  occm-  to 
life  from  implication  of  the  large  nerve- 
trunlvs,  which  take  their  origin  fit'om  the 
medulla  oblongata.  If  the  vagus  nerve  be 
affected,  the  symptoms  of  dyspnoea  vsoll  be 
urgent;  if  the  phrenic,  a  feeUng  of  con- 
striction of  the  chest,  caused  by  paralysis  of 
the  diaphragm  will  be  felt.  A  blow  on  the 
lower  part  of  the  cer^'ical  spine  has  been 
known  to  induce  paralysis  of  both  arms, 
without  any  paralysis  of  the  trunk  or  legs  ; 
sometimes  there  is  loss  of  sensation,  in 
other  cases  there  is  hypertesthesia,  but  in 
this  respect  there  is  every  variety  and  com- 
biaation  of  nerve-disturbance. 

A  blow  on  the  dorsal  or  lumbar  region 
may  cause  complete  loss  of  voluntary  power 
in  the  lower  limbs,  with  or  without  loss  of 
sensation.  One  leg  is  usually  more  affected 
than  the  other.  The  patellar  reflex  also  is 
generally  much  increased.  There  is  often 
complete  loss  of  power  over  the  bladder, 
accompanied  by  incontinence ;  less  fre- 
quently there  will  be  retention.  The  usual 
symptoms  of  neiwous  shock  wiU  be  present, 
the  most  prominent  being  pain  in  the  head, 
furred  tongue,  constipation,  pain  in  the  back, 
and  intense  neui'algic  pain  in  the  affected 
limbs.  A  pricking  sensation  is  also  often 
complained  of,  and  there  is  gi'eat  skin  sen- 
sibility over  the  lumbar  and  sacral  regions. 
There  is  pain  on  pressaire — generally  re- 
ferred to  the  lumbar  region  in  the  middle 
line,  and  radiating  to  the  sides.  There  is 
difficulty  in  turning  over  in  bed.  If  walking 
be  possible  it  appears  difficult ;  the  legs  are 
spread  open  as  if  to  make  a  wider  base  for 
support,  and  the  position  of  the  body  is 
fixed  and  constrained ;  there  is  no  power  to 
Btoop  to  pick  up  anything ;  the  appearance 
is  as  if  the  sacro-ihac  joint  were  injured. 

A  marked  peculiarity  in  cases  of  con- 
cussion is  the  frequent  coincidence  of 
nervous  disturbance,  affecting  the  part  sup- 
plied by  the  spinal  nerves  which  emerge 
opposite  to  the  part  struck.  On  the  hypo- 
thesis of  concussion  of  the  substance  of 
the  cord  this  is  difficult  to  understand. 
One  would  expect  the  nervous  disturb- 


ance to  be  wider  in  its  radius;  and  when 
it  is  considered  how  thoroughly  the  spinal 
cord  is  protected  from  external  injury, 
both  by  its  solid  case  and  elastic  sur- 
roundings, also  how  completely  it  is  pro- 
tected fr'om  jar  through  being  suspended  in 
a  double  tube — viz.  the  spinal  canal  on  the 
outside,  and  the  fibrous  sheath  (with  an 
interspace  of  fluid)  on  the  inside: — it  seems 
reasonable  to  suppose  that  the  nerves 
which  emerge  from  the  injured  spot  are 
alone  affected.  The  cord  being  somewhat 
movable,  it  is  easy  to  imderstand  how 
a  sudden  blow  may  cause  a  stretching  or 
strain  of  the  nerves  as  they  pass  through 
the  intervertebral  foramina,  or  the  nerves 
may  be  pressed  upon  by  an  effusion  of 
serum  or  blood  outside  the  sheath  of  the 
cord.  No  doubt  this  often  happens ;  and, 
even  when  symptoms  of  injury  to  the  cord 
may  co-exist,  it  is  more  than  probable  that 
they  may  be  caused  by  irritation  reflected, 
from  the  injured  nerves. 

For  a  description  of  injuries  to  the 
muscles  and  ligaments  of  the  back,  see 
Back  and  Spine,  Injm-ies  of  the. 

Eemote  Injuries. — It  is  a  commonly 
stated  opinion  that  railway  shock  is  pecu- 
Harly  liable  to  be  followed  by  organic 
disease  of  the  spinal  cord.  The  experience 
of  the  writer,  however,  does  not  support  this 
view,  for  during  the  last  six  years,  out  of 
more  than  500  cases  examined,  where  claims 
have  been  made  for  personal  injury,  in  half- 
a-dozen  cases  only  were  undoubted  symp- 
toms of  organic  disease  found.  Two 
of  these  were  cases  of  tabes  dorsalis,  and 
a  third  a  case  of  cerebral  hemiplegia. 
In  another,  paralysis  from  disease  of  the 
spinal  cord  was  present,  but  in  this  case 
the  sjnnptoms  had  commenced  before  the 
accident.  No  doubt,  after  spinal  concussion, 
slow  inflammatory  changes  occasionally 
occur  in  the  cord  or  in  its  membranes, 
and  may  result  in  degeneration  of  nerve- 
tissue.  Two  fonais  of  degeneration  have 
been  described :  the  one  chronic  meningitis 
with  myelitis,  the  characteristic  signs  of 
which  are  a  localised  pain  in  the  spine, 
greatly  increased  by  movement,  rigidity 
of  the  body  or  of  the  limbs,  with  spasmodic 
contraction  of  muscles  and  gi'eat  muscular 
rigidity.  The  patient  resents  the  slightest 
displacement  of  the  body.  These  symptoms 
are  generally  accompanied,  more  or  less,  by 
cerebral  symptoms — viz.  headache,  loss  of 
memory,  intolerance  of  light,  suffusion  of 
the  eyes,  noises  in  the  head,  &c.  There  is 
no  paralysis  of  the  sphmcters,  but  often 
some  loss  of  motor  power  affecting  one  or 
more  of  the  limbs.    There  is  exaggeration 
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of  reflexes,  also  skin  hypersesthesia  extend- 
ing along  the  com-se  of  the  nerves,  and 
sensations  of  pins  and  needles  in  the  limbs. 
There  is  a  pecuUar,  unsteady,  rolling  gait ; 
the  legs  are  placed  far  apart,  the  heels 
drag,  and  the  body  is  kept  rigid  either  in 
the  erect  or  bent  postiu-e.  The  other  form 
of  degeneration  is  sclerosis.  This  con- 
dition may  no  doubt  foUow  traumatic  in- 
juries of  the  cord,  but  is  more  Kkely  to  be 
the  result  of  mental  shock  or  prolonged 
hysteria.  There  are  no  definite  symptoms 
except  a  gradually  increasing  paresis  of  the 
lower  limbs,  extending  ultimately  to  the 
upper  limbs.  There  is  no  loss  of  ordinary 
sensibility ;  the  muscles  shake  and  quiver 
when  called  into  action,  ankle-clonus  is 
distinct,  and  the  reflexes  are  often  exag- 
gerated ;  there  is  no  wasting  of  the  muscles, 
nor  any  loss  of  electrical  excitability. 

Tabes  dorsaHs  may,  possibly,  be  a  rare 
result  of  railway  injiu'y.  In  these  cases 
sclerosis  of  the  posterior  columns  is  foimd, 
but  it  is  more  probably  the  result  of  indirect 
causes  than  of  actual  injury  to  the  cord. 
Of  the  two  cases  which  occui-red  in  the 
writer's  experience,  in  one  there  was  a 
history  of  symptoms  before  the  accident, 
and  ia  the  other  the  man  was  of  an  in- 
tensely neurotic  temperament,  and,  besides 
the  railway  shock,  had  recently  been  sub- 
ject to  domestic  bereavement,  and  had  great 
business  worry.  There  is  another  condition 
described  which  is  knovm  as  '  spinal  anse- 
mia,'  but  it  is  questionable  whether  this  is 
a  pathological  condition.  It  is  generally 
accompanied  by  hysteria.  The  symptoms 
are  as  follows  : — There  is  intense  hyper- 
sesthesia, greatly  increased  by  pressure  and 
by  the  application  of  a  hot  sponge  ;  the  ten- 
derness is  usually  diffused  more  or  less  over 
the  back :  it  has  no  tendency  to  foUow  the 
course  of  the  nerves.  In  the  more  severe 
cases,  there  is  often  loss  of  motion  in  the 
lower  extremities  :  the  legs  and  feet  are  cold, 
and  the  reflexes  are  absent.  In  this  case, 
again,  it  will  be  found  that  the  sphincters 
are  not  paralysed,  and  that  the  general 
health  is  often  good. 

Hysteria  is  a  common  sequence  of 
nerve-shock,  especially  with  women.  The 
patient  becomes  emotional ;  she  bm-sts  into 
tears,  or  is  quick-tempered  and  violent; 
she  dwells  on  her  symptoms,  exaggerates  aU 
her  injuries,  is  untruthful,  and  her  moral 
nature  appears  perverted.  She  may  simu- 
late disease  consciously  or  unconsciously, 
and  practise  all  sorts  of  tricks  in  order  to 
deceive  the  persons  around  her.  Hysterical 
paralysis  is  very  common  after  railway  in- 
juries.   It  usually  takes  the  form  of  para- 


plegia. Tonic  spasm  of  the  hmbs  is  also 
frequent.  Hypereesthesia,  anajsthesia,  con- 
vulsions, and  mania  are  all  common  in  these 
cases  of  hysteria. 

Method  of  Examination  A  prac- 
titioner, who  is  called  on  to  report  on  a 
railway  accident,  cannot  be  too  careful  hi 
keeping  an  accurate  record  of  the  case.  The 
notes  should  be  taken  as  follows : — State 
the  date  and  place  of  examination ;  name, 
sex,  age,  occupation ;  married  or  unmarried ; 
in  the  case  of  women,  nmnber  of  children ; 
date  and  place  of  accident,  and  also  the 
patient's  description  of  the  accident  and 
events  immediately  following ;  when  seen 
by  a  doctor,  and  by  whom ;  patient's  history 
of  symptoms  to  date  ;  patient's  description 
of  present  condition.  In  examining  the 
patient,  avoid  putting  leading  questions  as 
far  as  possible.  Make  a  note  of  each  organ 
examined,  and  describe  any  local  injuries 
found. 

Where  injury  to  the  spine  is  supposed 
to  exist,  examine  by  percussion;  examine 
sm-face  sensibility  by  hot  sponge,  by  touch 
with  the  finger,  or  with  a  feather. 

"Where  paralysis  is  alleged,  measure  the 
limbs  most  carefully  and  compare  them 
with  each  other ;  note  the  strength  of  the 
muscles  by  the  grasp  of  the  hand  or  power 
of  locomotion  ;  examine  the  patellar  reflex, 
and  also  the  power  of  contraction  of  the 
muscles  generallj',  and  whether  ankle-clonus 
is  present.  The  electrical  irritability  of  the 
muscles  may  be  tested,  but  there  is  a  gi-eat 
deal  of  confusion  existing  regarding  the 
utnity  of  the  electrical  phenomena.  This 
is  due,  not  so  much  to  the  diiiiculty  of 
interpreting  facts,  as  to  the  general  absence 
of  technical  knowledge  necessary  to  eUcit 
them  with  accuracy  and  precision. 

The  eyes  should  always  be  examined, 
and  the  condition  of  the  pupils  noted.  An 
ophthalmoscopic  examination  is  also  desir- 
able, and  in  some  cases  essential,  as  the 
existence  of  lesions  of  the  retina  may  be 
confirmatory  of  cerebral  or  spinal  symp- 
toms. 

The  m-ine  should  always  be  examined 
for  albumen  and  sugar,  and  the  specific 
gravity  should  be  taken,  as  well  as  the  re- 
action with  Htmus  paper.  If  possible,  the 
medical  history  of  the  case  should  be  taken 
down  as  related  by  the  patient's  medical 
attendant,  and  the  treatment,  past  and  pre- 
sent, noted.  It  is  also  desu-able  that  a 
consultation  should  be  held  apart  from  the 
patient,  in  which  the  medical  men  in 
attendance  on  the  patient  should  be  in- 
vited to  take  part.  This  procedure  is  not 
always  followed,  and  sometimes  may  not 
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be  considered  necessary  or  expedient.  The 
diagnosis  of  the  injury  should  be  agi-eed 
upon  as  far  as  possible,  and  a  note  should 
be  made  whether  opinions  coincide  as  to 
the  diagnosis  and  prognosis  ;  especial  note 
should  be  made  of  the  period  that  will  be 
probably  required  for  partial  or  complete 
recovery.  The  amount  of  compensation 
should  not  be  discussed ;  it  is,  however, 
quite  within  the  province  of  the  medical 
men  to  agree  upon  a  time,  during  which 
the  patient  is  likely  to  be  incapacitated, 
as  a  basis  whereon  the  railway  company 
may  estimate  the  amount  of  compensation 
that  should  be  awarded. 

All  original  notes  of  the  examination 
should  be  carefully  preserved,  and  they 
should  be  made  at  the  time  of,  or  soon  after, 
the  examination. 

Compensation. — Occasionally,  both  the 
claimant  and  the  railway  company  agi'ee 
to  have  the  amount  fixed  by  the  medical 
men.  It  is  not  a  task  that  should  be  hghtly 
undertaken  by  them,  and  it  should  never 
be  considered  a  part  of  their  duty.  In 
dealing  with  this  subject  there  are  three 
points  to  be  considered  : — 1.  How  long  has 
the  claimant  been  incaxDacitated  from  busi- 
ness ?  "What  has  been  his  loss  thereby, 
and  how  much  expense  has  he  legitimately 
iacun-ed  ?  2.  How  long  is  he  likely  to  be 
incapacitated  and  what  loss  and  expense 
is  he  likely  to  incur  in  the  futmre  as  the 
direct  consequence  of  his  injm-ies  ?  3. 
"What  is  a  fair  sum  to  fix  as  a  solatium  ? 
in  other  words,  how  much  should  be  paid 
for  the  pain  and  suffering  he  has  had  to 
endure  ? 

Considerable  diversity  of  opinion  may 
natiurally  be  expected  on  this  latter  point, 
and,  at  first  sight,  it  would  seem  only  fair 
that  the  position  in  life  of  the  claimant 
should  make  no  difference  in  assessing  the 
solatium.  Thus,  if  a  laboming  man  with 
a  broken  leg  should  be  paid  £100  for  his 
pain  and  suffering,  a  professional  man 
earning  £1,000  a  year  should  only  be 
entitled  to  a  similar  amount.  Jm-ies,  how- 
ever, do  not  usually  take  this  view,  and  the 
heavier  the  pecuniary  loss,  so  much  the 
more  do  they  give  as  solatium.  After  all, 
this  is  not  unreasonable,  for  £100  to  a 
labouring  man  would  appear  a  good  sum, 
whereas  to  the  professional  man  it  would 
be  a  very  poor  recompense  for  the  suffer- 
ing he  had  undergone.  It  is  the  practice 
to  take  into  consideration  the  comparative 
value  of  money  to  the  injured  persons. 
This,  however,  should  be  done  only  within 
narrow  limits.  It  would  be  impracticable 
as  applied  to  a  peer  with  £50,000  a  year. 
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and  would  be  most  unjust  to  the  railway 
companies,  though  no  doubt  £5,000  would 
not  appear  of  greater  money  value  to  him 
than  £500  to  the  professional  man,  or  £100 
to  the  workman. 

Arrangements  as  to  compensation,  made 
between  the  company's  medical  man  and 
a  plaintiff,  are  scarcely  ever  proper,  and 
never  prudent.  To  say  nothing  of  the  fact 
that  the  bargain  for  terms  of  settlement  is 
not  the  business  of  a  medical  man,  the 
parties  are  not  upon  equal  terms,  then* 
means  of  knowledge  are  essentially 
different.  The  more  deUcately  and  kindly 
the  medical  man  has  discharged  his  duty 
in  watching  the  case  on  behalf  of  the  com- 
pany, the  more  will  a  kind  of  confidence 
on  the  part  of  a  sufferer  have  sprung  up, 
which  tends  to  place  him  at  an  additional 
disadvantage.  So  strong  is  the  feeling 
against  such  arrangements,  that  they  can 
rarely  be  maintained.  There  is  no  legal 
difiiculty  in  their  way ;  the  doctor  is  not 
the  doctor  of  the  patient,  and  there  is  no 
such  '  confidential  relation '  as  renders 
them  theoretically  incapable  of  enforce- 
ment. But  they  are  open  to  so  much  of 
well-grounded  suspicion  that  juries  will 
rarely  beUeve  they  are  honest,  and  judges 
are  prone  to  take  the  same  view,  so  that 
they  have  a  very  slender  chance  of  success ; 
whilst  the  mere  fact  of  having  attempted 
to  make  them  is  felt  to  be  discreditable, 
and  to  lower  the  position  and  reputation  of 
the  medical  man  to  whom  it  is  brought 
home.  As  before  mentioned,  cases  may 
sometimes  occui-,  in  which  the  medical 
man  employed  by  the  company  and  the 
medical  man  employed  by  the  plaintiff  may 
fairly  and  properly  come  to  arrangements 
for  settlement  of  claims  for  personal  injmy. 
But,  even  here,  there  is  frequently  room 
for  suspicion  and  unfavourable  comment. 
When,  as  has  sometimes  happened,  it  has 
been  part  of  such  an  arrangement  that  the 
company  should  pay  the  bill  of  the  medical 
man  who  has  acted  for  the  patient,  the 
bargain,  however  honest,  is  likely  to  be 
treated  by  juries  as  fraudulent,  if  after- 
wards assailed  by  the  patient,  and  no 
prudent  or  experienced  practitioner  ought 
to  place  himself  in  a  position  from  which 
he  can  scarcely  escape  without  discredit. 

Privileged  Communications.  —  Com- 
munications between  solicitor  and  client 
are  privileged  from  discovery,  so  also  are 
all  documents  prepared  for  the  bond-fide 
pm-pose  of  being  laid  before  the  solicitor  of 
the  patient  in  order  that  he  may  advise  his 
client  thereupon,  whether  prepared  at  his 
instance  or  not.    Eeports  therefore  made 
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really,  and  not  merely  colourably,  for  the 
purpose  of  being  laid  before  the  sohcitor  of 
a  company  to  assist  Mm  in  giving  his  advice 
to  the  company  or  its  directors  or  ofHcers, 
are  privileged  from  production  to  a  plaintiff. 
Not  so,  hovi'ever,  if  prepared  for  the  use 
primarily  of  the  dii-ectors,  so  that,  as  a 
general  rule,  reports  or  letters  addressed  to 
the  directors,  secretary,  manager,  or  other 
officer  of  a  company  may  be  inspected 
Tmder  a  judge's  order. 

Notes  of  verbal  reports  fall  under  the 
same  rule.  If  intended  for  the  use  of  the 
solicitor  to  enable  him  to  advise  his  clients, 
they  are  protected.  If  for  the  use  of  some 
officer  of  the  company  or  the  directors, 
they  are  Hable  to  inspection. 

Professional  Ethics. —  In  arranging 
examinations  and  consultations,  there  are 
many  points  to  be  observed.  A  medical 
man,  acting  on  behalf  of  a  railway  com- 
pany, has  no  right  to  examine  an  injm-ed 
person  except  with  the  consent  of  the 
patient,  his  doctor,  or  his  sohcitor.  If  such 
consent  be  not  given,  and  if  an  action  is 
pending,  there  is  no  power  of  compelling 
a  medical  examination  of  a  plaintiff  except 
in  the  manner  provided  for  by  31  &  32 
Vict.  c.  119,  sec.  26,  which  is,  that  the 
judge  may  order  an  examination,  for  the 
benefit  of  the  tribunal,  by  a  medical  man 
named  by  him  who  is  not  a  witness.  This 
is  rarely  acted  upon,  consequently,  an  exam- 
ination being  a  matter  of  arrangement 
merely,  the  plaintiff  can  impose  any  condi- 
tions he  chooses,  and  the  other  side  must 
submit ;  thus,  the  sohcitor  for  the  plaintiff 
may  insist  on  being  present.  In  such  case, 
of  course,  the  sohcitor  for  the  other  side 
has  a  right  to  be  present  also. 

In  consultations  between  the  medical  offi- 
cer of  the  railway  and  the  plaiatifif's  doctor, 
the  former  usually  fixes  the  appointment, 
for  the  reason  that  he  often  has  a  long 
distance  to  travel,  and  is  generally  a  con- 
sultant ;  but,  of  course,  the  plaintiff  and  his 
doctor  and  sohcitor  have  a  right  to  fix  the 
time  and  place  for  the  examination.  If 
several  consultants  be  engaged,  it  is  usual 
for  the  consulting  officer  of  the  company 
and  the  ordinary  medical  attendant  of  the 
patient  to  arrange  the  ajopointments.  Some- 
times the  fixing  is  left  to  the  soUcitors,  but 
it  is  not  a  good  plan,  as  they  do  not  know 
how  best  to  study  the  convenience  of  the 
consultants. 

A  railway  surgeon  should  never  consent 
to  examine  a  plaintiff  in  the  presence  of 
his  solicitor  alone.  If  the  plaintiff's  doctor 
carmot  be  present,  then  the  railway  com- 
pany's solicitor  should  attend    as  well. 
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but  it  is  never  desii-able  that  soUcitors 
should  be  present  at  a  purely  medical  or 
surgical  examination.  Again,  a  railway 
surgeon  should  never  visit  a  plaintiff  alone, 
if  it  can  be  avoided.  In  the  case  of  Cassou 
V.  Great  Western  Railway  Company,  tried 
at  Birmmgham,  the  plaintiff  swore  to  a 
conversation  between  himself  and  the  doc- 
tor, not  a  word  of  which  had  ever  taken 
place.  Luckily,  an  inspector  was  present, 
who  was  able  to  prove  that  the  conversa- 
tion, which  was  narrated,  had  taken  place 
between  himseif  and  the  plaintiff  on  a  pre- 
vious visit.  Leading  questions  should  not 
be  put,  nor  is  it  wise  to  make  any  remarks 
bearing  on  the  case,  in  the  presence  of  the 
plaintiff.  It  is  no  part  of  the  duty  of  a 
railway  sm'geon  to  interfere  with  the  treat- 
ment, though,  as  a  matter  of  fact,  sugges- 
tions are  often  asked  for  and  adopted  by 
the  plaintiffs  doctor.  Sometimes,  an  injury 
is  discovered  by  the  railway  surgeon  which 
had  not  previously  been  diagnosed.  Opin- 
ions may  vary  as  to  his  duty  in  such  a 
case.  The  writer' has  no  hesitation  in  say- 
ing that  it  woiild  be  incompatible  with  a 
high  standard  of  duty  and  professional 
honesty  to  conceal  such  a  discovery.  Al- 
though he  is  smTounded  by  pitfalls  on 
every  side,  and  sees  tricks  and  deceit 
constantly  practised,  absolute  professional 
honesty  and  candom*  should  be  his  guide 
in  every  case.  It  must  be  remembered 
that  medical  men  attending  cases  of  rail- 
way injm-y  have  no  right  to  increase  their 
fees.  The  scale  should  be  such  as  would 
be  charged  to  persons  in  the  same  rank  of 
life,  suffering  from  ordinary  illness.  With 
regard  to  attendance  in  com-t  and  jom-neys 
on  behalf  of  railway  companies,  specml 
arrangements  should  be  made  beforehand. 

Medical  Evidence. — With  regard  to 
medical  evidence  in  cases  of  railway  in- 
jm-y,  there  is  much  that  is  unsatisfactory. 
There  are,  unfortunately,  medical  men  who 
encom-age  fraudulent  claims,  by  acting  in 
concert  with  speculative  solicitors.  In  case 
of  the  claim  beiog  lost  they  agree  to 
waive  payment,  but,  if  compensation  is 
obtained,  they  get  a  good  share  of  the 
plimder.  Again,  some  men  ignorantly  en- 
courage fraud  by  recklessly  asserting  that 
every  slight  case  of  mjury  is  likely  to  be 
followed  by  disease  of  the  spinal  cord.  It 
is  also  very  common  for  medical  men  to 
allow  their  sympathy  for  an  injm-ed  person 
to  influence  then*  judgment,  beyond  all 
bounds  of  fahness  and  common  sense.  On 
the  other  hand,  it  is  alleged  that  railway 
surgeons  commonly  ignore  all  injui'ies,  and  it 
is  a  usual  custom  in  com-ts  of  law  to  attempt 
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to  discredit  their  honesty.  Whether  this  im- 
pxitation  be  deserved  or  not,  it  has  led  to  a 
most  unfortunate  custom— that  the  very 
suggestion  of  possible  fraud,  even  in  the 
most  Hagrant  case,  is  sure  to  bring  down 
on  the  surgeon  a  vigorous  attack  from  the 
plaintiffs  counsel,  and  a  cross-examination 
intended  to  suggest  want  of  honesty  and 
indifference  to  anything  except  the  interest 
of  the  railway  company.  The  eloquence 
on  this  point  is  usually  so  effective  with 
the  jury,  that  the  counsel  for  the  defence  is 
unwilling  to  allow  any  imputation  of  fraud 
to  be  made,  even  if  there  is  clear  evidence 
of  it. 

It  must  be  conceded  that  it  is  the  duty 
of  the  railway  surgeon  to  keep  an  mi- 
biassed  mind.  He  sees  so  many  cases  of 
attempted  and  successful  fraud,  that  there 
certainly  is  a  risk  of  his  mind  being  soured 
and  his  judgment  perverted.  In  every  case, 
he  should  be  able  to  give  his  reasons  for 
statements  and  opinions,  and  he  must  take 
care  not  to  allow  any  amount  of  exaggera- 
tion or  fraud  to  tm-n  his  mind  fr'om  the 
recognition  of  injuries  that  do  exist.  There 
should  he  no  suppression  of  opinion  that 
might  be  unfavourable  to  the  company.  It 
has  sometimes  happened  that  opinions  ex- 
pressed by  the  medical  witnesses  for  the 
plaintiff  have  appeared  to  the  coimsel  for 
the  defence  less  prejudicial  to  his  case 
than  the  opinions  held  by  his  own  profes- 
sional witnesses,  and  in  defending  the 
action  he  has  wished  to  adopt  the  theory 
of  the  other  side ;  but  the  zeal  of  the 
advocate  should  never  extend  to  the  medi- 
cal witness.  It  would  be  a  gross  impro- 
priety for  him  to  suppress  or  modify  his 
opinions  at  command  of  counsel ;  the  only 
alternative,  for  a  counsel  who  wishes  to 
adopt  the  opinions  of  the  other  side,  should 
be  not  to  call  his  medical  witnesses. 

The  witness  should  remember  that  tech- 
nical terms  are  to  be  avoided  as  far  as 
possible,  and  that  his  opinions  should  be 
expressed  in  such  language  as  to  be  in- 
telligible to  the  judge  and  jury. 

Again,  the  medical  witness  should  know 
that  all  original  reports  and  notes  are  liable 
to  be  called  for,  and,  if  so,  must  be  pro- 
duced. The  witness  should  never  lose  his 
temper,  and  all  questions  should  he  an- 
swered respectfully  and  to  the  point.  "Where 
it  is  impossible  to  answer  a  question  with- 
out an  explanation,  it  is  better  to  appeal 
to  the  judge  for  permission  to  make  it. 
Counsel  are  very  apt  to  insist  on  '  yes '  or 
'no '  for  an  answer  in  cross-examination, 
but,  of  course,  are  bound  to  allow  an  ex- 
planation if  the  judge  permit  it. 


Diagnosis. — The  difficulties  of  diagnosis 
in  railway  injuries  are  well  known,  and  are 
being  continually  illustrated  in  the  law 
courts.  This  is  not  to  be  wondered  at,  as 
we  may  have,  mixed  up  in  one  subject,  the 
symptoms  of  fright,  nervous  shock,  injiu'ies 
to  muscles  and  ligaments,  hysteria,  spinal 
and  brain  concussion,  organic  injm'y  to 
brain  or  spine,  and,  added  to  these,  symp- 
toms either  imagined  or  invented.  Thfe 
first  point,  of  coiu'se,  in  diagnosis,  is  to 
differentiate  symptoms  of  real  disease  or 
injury  fr-om  those  imagined  or  invented. 
That  malingering  is  common  cannot  he 
denied,  but  the  medical  man  is  never  jus- 
tified in  concluding  that  symptoms  are 
assumed  (however  inconsequential  they  may 
appear),  until  he  has  satisfied  himself  by 
the  most  careful  tests  that  they  cannot  be 
produced  by  nervousness  or  hysteria.  The 
variety  of  cases  in  which  such  tests  require 
to  be  applied,  precludes  the  possibility  of 
giving  any  general  rule  for  testing  the 
genuineness  of  symptoms.  The  surgeon 
must  rely  on  his  own  judgment  and 
sagacity  in  each  individual  case.  Mr. 
Erichsen  writes  :  '  When  symptoms  are  in- 
vented or  wilfully  exaggerated  in  order  to 
mislead,  the  fraud  may  usually  be  detected, 
by  a  sm-geon  accustomed  to  these  inves- 
tigations, by  finding  that  the  sjmiptoms  do 
not  bear  a  due  proportion  to  one  another, 
that  one  is  brought  into  greater  prominence 
than  the  rest,  and  that  the  patient  contrives 
to  direct  attention  to  and  lay  emphatic 
stress  on  it.  There  is,  in  fact,  an  absence 
of  th-at  harmony  of  symptoms  which  cha- 
racterises all  true  and  real  diseases.' 

Notwithstanding  the  extreme  difiiculty 
in  diagnosing  the  effects  of  railway  acci- 
dents, opinions  are  given  and  sworn  to  in 
these  cases,  with  a  recklessness  which  wordd 
be  deemed  most  culpable  in  ordinary  illness. 
One  reason  is  that  the  directors  of  the  rail- 
way companies  require  from  thefr  sm'geons 
a  definite  opinion  on  the  case  at  an  early 
period — first,  as  to  the  natm'e  and  extent  of 
the  injury,  and  whether  it  is  likely  to  be 
permanent ;  secondly,  how  long  the  effects 
will  last  or  incapacitate  the  person  from 
his  usual  employment.  These  opinions 
have  to  be  formed,  genefally,  after  a  single 
visit.  On  the  other  hand,  the  practitioner 
in  attendance  is  equally  pressed  by  the  in- 
jured man's  friends  or  sohcitor  for  his 
opinion,  in  order  to  make  a  statement  of 
claim  for  compensation  ;  and  thus  it  is  that, 
on  the  one  side,  insufficient  opportunity  for 
observation,  and,  on  the  other  side,  inex- 
perience or  imdue  bias  in  the  interpretation 
of  the  symptoms  which  so  commonly  follow 
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railway  accidents,  lead  to  such  divergences 
of  opinion,  and  such  pitiable  exhibitions  in 
the  witness-box,  as  to  be  a  byword  of  re- 
proach to  the  medical  profession.  In  in- 
juries -where  there  are  objective  symptoms, 
the  same  rules  of  diagnosis  will  apply  as  to 
ordinary  accidents ;  but  often,  when  the 
railway  surgeon  examines  a  case,  all  ob- 
jective symptoms  will  have  disappeared, 
and  yet  allegations  may  be  made  of  grave 
injury  remaining. 

It  cannot  be  doubted  that  the  diagnosis 
between  malingering  and  hysteria  is  most 
difficult.  It  has  happened,  again  and  again, 
that  symptoms  which  have  been  pronounced 
hysterical  by  the  most  competent  physi- 
cians have  disappeared  directly  after  the 
trial ;  and  in  one  case  lately  tried,  where 
large  compensation  was  obtained,  and 
where  the  doctors  on  both  sides  agreed 
that  the  case  was  one  of  aggravated 
hysteria,  the  woman  took  a  pubUc-house 
directly  after  the  accident,  and  boasted  to 
her  customers  how  she  had  '  done '  the 
doctors. 

After  falls  on  the  platform,  a  claim  is 
often  made  for  permanent  injury  to  the 
hip-joint.  No  doubt,  a  fall  on  the  hip  may 
either  bruise  the  joint,  or  may  cause  some 
inflammatory  exudation  around  the  sciatic 
nerve.  Lameness  and  pain  are  complained 
of,  and  large  claims  for  compensation  are 
made.  The  difficulties  in  the  diagnosis  are 
as  foUows  : — First,  whether  the  patient  is 
reaUy  suffering ;  secondly,  whether,  if  suf- 
fering be  present,  it  is  due  to  the  injury  or 
to  ordinary  sciatica  or  rheumatism  of  the 
joint. 

Euptures  are  often  discovered  after  rail- 
way accidents,  and  no  doubt  a  sudden  jerk 
may  produce  a  hernia  ;  but  if  coming  down 
for  the  first  time  through  violence,  great 
pain  would  immediately  be  felt,  whereas,  in 
the  great  majority  of  the  cases  complained 
of,  it  will  be  found  that  the  rupture  was 
discovered  only  some  weeks  or  months 
after  the  accident,  and  usually  after  a  claim 
for  compensation  had  been  made.  It  is  a 
very  common  method  of  making  a  fraudu- 
lent claim.  In  some  cases,  no  doubt,  fraud 
is  not  intended.  The  plaintiff  is  thoroughly 
overhauled  for  the  purpose  of  making  a 
statement  of  claim,  and  the  rupture  is  dis- 
covered for  the  first  time.  It  is  necessary 
in  such  cases  to  make  close  inquiry  into  the 
history  of  the  sweUing,  whether  a  truss  has 
ever  been  worn,  and  whether  the  patient 
has  been  ever  examined  for  a  club  or  for  hfe 
assurance.  It  is  sometimes  impossible  to 
say  how  long  a  hernia  has  existed.  The 
abdominal  rings  may  have  been  weak  and 
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bulging  for  years,  and  the  slightest  exertion 
may  bring  on  the  hernia,  without  causing 
pain  or  inflaimnation ;  but  a  hernia,  coming 
down  through  a  strong  abdominal  ring  on 
account  of  violence,  would  be  accompanied 
by  sudden  para,  and  probably  sickness  and 
shook. 

It  is  possible  that  a  hydrocele  may  be 
caused  by  a  blow  on  the  testicle.  In  a 
recent  case,  such  an  injury  was  alleged  to 
have  been  caused  by  a  railway  accident. 
A  month  after  the  accident  one  testicle  was 
enlarged,  and  very  hard  and  irregular. 
There  was  a  good  deal  of  fluid  in  the  tunica 
vagiaahs,  but  the  tissues  were  much  thick- 
ened by  chronic  induration,  and  not  thin 
and  distended  as  in  a  recent  case  of  inflam- 
matory exudation.  Again,  the  surgeon  who 
examined  the  plaintiff  directly  after  the 
accident  found  the  testicle  in  exactly  the 
same  condition  as  at  the  later  examination. 
This  was  reported  as  a  firaudulent  claim, 
and  compensation  was  refused. 

Where  injury  to  the  nervous  centres  is 
suspected,  the  following  points  in  diagnosis 
must  be  made  out: — 1.  Whether  the  symp- 
toms are  real.  2.  Whether  the  symptoms 
are  due  to  a  general  shock  to  the  nervous 
system.  3.  Whether  to  concussion  of  the 
brain  or  sj)inal  cord.  4.  Whether  to  organic 
injury  or  disease  affecting  the  brain  or  spinal 
cord  or  nei-ve-trunks.  5.  Whether  to  injury 
to  the  muscles  or  hgamentous  tissues  of 
the  back.  6.  Whether  to  rheumatism.  7. 
Whether  to  hysteria. 

Now,  considering  that  the  symjptoms 
may  be  purely  subjective,  and  that  nearly 
all  the  above  conditions  may  co-exist,  it  will 
be  understood  how  difficult  the  question  of 
diagnosis  must  be  in  certain  cases.  The 
history  of  each  particular  case  must  be 
minutely  investigated,  and  a  careful  com- 
parison of  the  subjective  with  the  objective 
symptoms  must  be  made.  Again,  where 
malirigering  is  suspected,  the  relative  com- 
patibility of  the  symptoms  must  be  exa- 
mined. It  must  also  be  remembered  that 
there  are  different  degrees  of  malingering : — 
1.  There  may  be  the  actual  assumption  of 
symptoms  which  have  no  existence.  2.  The 
reference  of  old  diseases  or  symjDtoms  to  a 
recent  accident.  3.  The  wilful  exaggeration  j 
of  injm-ies  which  really  exist. 

in  general  shock  to  the  system,  the 
diagnostic  symptoms  ai-e  mostly  subjective  \ 
— viz.    sleeplessness,    headache,   loss    of  j 
memory,  defective  eyesight,  constipation,  j 
pain  in  back ;  the  objective  symptoms  being 
distm'bance  of  the  chculation,  weak  or  in-  , 
teirmittent  pulse,  foul  tongue,  and  exaggera- 
tion of  the  reflexes. 
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When  there  has  been  concussion  of  the 
epinal  cord,  there  is  pain  in  the  back,  gene- 
rally most  severe  in  the  l\unbar  region  ;  pain 
on  pressure  over  the  spines  of  the  vertebrte, 
varying  in  extent ;  hyperresthesia  of  skin  ; 
ii-ritabUity  of  the  bladder  ;  diarrhoea  or  con- 
stipation ;  gi-eat  pain  in  turning  over  in  bed, 
or,  if  able  to  get  up,  inability  to  stand  up- 
right or  straighten  the  back ;  a  stiff  and 
constrained  position  in  walking,  with  the 
legs  spread  open  as  if  unable  to  balance  the 
body ;  radiating  pains  of  a  neiu-algic  charac- 
ter down  the  legs,  and  feelings  of  pins  and 
needles. 

In  brain-concussion  there  is  the  history 
of  a  blow  on  the  head,  loss  of  consciousness 
at  time  of  accident,  subsequent  pain  m 
head  and  confusion  of  ideas,  suffusion  of 
eyes,  intolerance  of  Hght,  feeble  pulse,  ac- 
companied more  or  less  by  symptoms  of 
general  shock. 

Where  paralysis  is  present  it  may  be 
functional  (including  hysterical  paralysis), 
or  it  may  depend  on  organic  injm'y  to  the 
brain  or  spinal  cord  or  peripheral  nerves. 
In  functional  pai'alysis  the  muscles  retain 
their  nutrition,  or,  £f  there  be  wasting,  this 
is  of  the  character  of  general  emaciation 
from  simple  disuse,  and  is  not  an  atrophy 
of  particular  groups  of  muscles.  As  a 
general  rule  the  electrical  reactions  are 
normal,  but  after  very  long  disuse  there 
may  be  sometimes,  at  first,  a  slight  loss  of 
irritability  to  induced  cmTents.  After  a 
very  few  applications,  however,  this  passes 
off.  It  is  to  be  noticed  that  the  lowered 
irritability  obtains  equally  as  regards  not 
only  the  induced,  but  the  galvanic,  current 
also. 

In  paralysis  firom  lesions  of  the  brain, 
there  is  ordmarily  nothing  abnormal  to  be 
noted  in  the  electrical  reactions  of  the 
muscles  of  the  affected  limb,  and  this  applies 
also  to  a  lesion  limited  to  the  lateral  or 
posterior  columns  of  the  spinal  cord.  But, 
if  the  anterior  horns  of  grey  matter  in  the 
cord  be  affected,  there  are — 1.  Loss  of  power 
in  certain  muscles  of  the  Hmb  supplied 
by  nerves  issuing  from  the  affected  part 
of  the  anterior  horns.  2.  The  tendon 
reflex  in  the  affected  muscles  is  absent. 

3.  The  paralysed  muscles  tend  to  atrophy. 

4.  Examined  electrically,  it  is  found  that 
the  reaction  to  induced  currents  is  mate- 
lially  lessened  or  entirely  absent,  and  this 
whether  the  rheophore  be  applied  either 
to  the  muscles  or  the  nerves  supplying 
them.  If,  however,  the  rheophore  convej'ing 
a  galvanic  (constant)  current  be  iippUed  to 
the  muscle,  and  the  current  slowly  made 
and  broken,  there  will  be  contraction — 


strongest  when  the  positive  pole  is  applied. 
If  the  galvanic  cm-ront  be  applied  to  the 
nerve  only,  there  is  no  reaction. 

Similar  phenomena  result  when,  instead 
of  disease  in  the  anterior  horn  of  grey 
matter,  the  lesion  is  situated  in  the  trunk 
of  a  motor  nerve.  They  are  absolutely 
indicative  of  organic  lesion  of  a  certain  part 
of  the  spinal  cord  or  of  the  trunk  of  a  nerve. 
A  destructive  lesion  of  the  spinal  cord, 
high  up  (say  in  mid-dorsal  region),  will 
cause  complete  paralysis  of  the  lower 
extremities  and  viscera,  and  yet  the  elec- 
trical reaction  of  the  paralysed  limbs  wOl 
be  normal,  because  the  anterior  horns  of 
grey  matter,  at  the  point  of  origin  of  the 
motor  roots  of  nerves  going  to  the  limbs,  are 
unaffected.  The  paralysis  here  depends  not 
upon  lesion  of  the  anterior  horn  of  grey 
matter,  or  of  the  trunk  of  nerve,  but  upon  the 
interruption  to  the  descent  of  voluntary  im- 
pulses from  the  intracranial  centres  along 
the  antero -lateral  columns  of  the  cord. 
The  tendon  reflexes  in  this  condition  are 
exaggerated.  They  are  also  in  excess  as  a 
result  of  secondary  degeneration  from  dis- 
ease of  the  motor  area  of  the  cerebral 
cortex.  They  are  usually  also  heightened 
in  functional  paralysis.  It  may  be  said, 
generally,  that  the  conditions  of  the  muscles 
in  functional  paralysis,  as  regards  electrical 
reaction,  nutrition,  and  tendon  reflex,  re- 
semble those  of  limbs  paralysed  as  a  result 
of  cerebral  and  not  spinal  lesion.  The 
diagnosis  between  functional  paralysis  and 
paralysis  from  an  intracranial  lesion  re- 
quires the  consideration  of  a  large  number 
of  possibly  attendant  circumstances,  the 
discussion  of  which  is  impracticable  in  an 
article  of  this  scope.  Eeference  must  be 
made  to  special  works  upon  disease  of  the 
nervous  system. 

The  use  of  electricity,  as  a  diagnostic 
agent  in  investigating  injuries  after  railway 
accident,  may  be  summed  up  shortly  as 
follows.  If,  in  a  given  case  of  asserted 
paralysis,  the  electrical  reactions  are  found 
to  be  universally  normal,  it  may  be  con- 
cluded that  the  injury  is  not  due  to  any 
organic  disease  of  the  muscles,  the  nerves, 
or  the  anterior  cornua  of  the  cord.  It  does 
not,  however,  exclude  lesions  of  other  por- 
tions of  the  cord,  such  as  lateral  sclerosis, 
locomotor  ataxy,  affections  of  the  brain, 
such  as  cerebral  hemiplegia,  or  functional 
disorders  such  as  hysteria.  In  these  the 
electrical  reactions  are  practically  normal, 
and  the  diagnosis  must  be  determined  by 
other  concomitant  symptoms.  If,  on  the 
other  hand,  positive  evidence  of  abnormal 
electrical  reactions  can  be  obtained,  it  is  a 
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certain  proof  of  organic  tissne-change  in 
either  nerve  or  muscle.  These  abnormal 
changes  may  be  in  nerve  alone,  in  muscle 
alone,  or  in  both  together.  They  may  be 
distriijutecl  in  a  variety  of  ways,  a  Imow- 
ledge  of  which,  combined  with  the  other 
circiunstances  of  the  case,  generally  enables 
the  inquu'er  to  diagnose  the  seat  of  lesion 
— that  is,  whether  it  originates  in  the  nerve, 
the  muscle,  or  the  cord. 

As  a  matter  of  fact,  organic  disease  of 
the  nervous  centres  is  of  very  rare  oc- 
currence after  simple  collision,  and  even 
after  direct  traumatic  injury  to  the  spine 
it  is  not  common. 

"Where  injury  to  sight  is  alleged,  it  will 
of  course  be  a  question  for  diagnosis 
whether  the  eye  has  been  directly  injiired. 
Such  cases  would  not  be  likely  to  differ 
from  wounds  or  contusions  arising  in  any 
other  manner,  but  claims  for  remote  or  in- 
direct injury  are  frequently  made,  and  no 
doubt  are,  in  a  certain  proportion  of  cases, 
well  founded.  A  person,  who  is  confined  to  | 
bed  or  to  a  sofa  by  the  effects  of  a  railway 
collision,  would  often  be  desirous  to  while 
away  the  tedium  of  such  confinement  by 
reading,  and  it  is  often  found  that  the 
power  of  continuing  the  reading  effort  is 
diminished.  So  long  as  the  distant  vision 
remains  of  normal  acuteness,  or  can  be  \ 
brought  up  to  normal  acuteness  by  a  lens, 
the  mere  failure  of  reading  power  need 
occasion  little  or  no  anxiety.  It  is  a  j 
symptom  of  nervous  shock  which  will  dis-  j 
appear  with  restoration  of  the  general 
health,  or  which,  at  most,  will  require  an 
earlier  employment  of  spectacles  than 
might  otherwise  have  been  necessary. 
Sometimes,  however,  the  acuteness  of  dis- 
tant vision  suffers,  and  then,  even  if  the 
diminution  should  at  first  be  but  trifling, 
the  case  assumes  a  serious  aspect.  Injuries 
to  the  nervous  centres  may  affect  the 
optic  nerve  and  retina  in  two  ways  :  by  the 
production  of  neuritis,  probably  leading  to 
eventual  atrophy  and  blindness,  or  by  an 
atrophy  without  antecedent  neuritis,  a  so- 
called  '  simple  '  or  '  sclerosal '  atrophy, 
which,  although  producing  great  impau-- 
ment  of  sight,  sometimes  stops  short  of 
complete  blindness,  and  which  may  pro- 
bably be  attributed  to  injury  of  the  nerve- 
centres  which  govern  the  nutrition  of  the 
optic  nerve. 

In  every  case  in  which  impairment  of 
vision,  as  distinguished  from  diminution  of 
endurance,  is  complained  of,  the  eye  should 
be  subjected  to  early  and  complete  exami- 
nation with  the  ophthalmoscope,  by  which, 
in  the   earlier   stages  of  neuritis,  some 


blurring  of  the  disc  and  some  vascularity 
of  the  nerve-tissue  will  be  detected ;  while, 
in  the  instances  of  simple  atrophy,  the 
nature  of  the  change  must  before  long  be 
apparent.  At  the  same  time,  the  actual 
state  of  the  visual  function,  as  regards 
acuteness,  extent  of  field,  colour  sense,  and 
accommodation,  should  be  investigated  as 
carefully  as  circumstances  wiU  permit,  and 
with  reference  not  only  to  prognosis  but 
also  to  treatment.  The  sm'geon  will  fre- 
quently have  to  deal  with  cases  in  which 
the  truth  is  more  or  less  obscured  by 
nervous  excitement  or  by  actual  sunula- 
tion ;  but  these  conditions  before  long 
cease  to  be  deceptive.  It  is  necessary  to 
be  provided  with  a  sufficient  variety  of 
lenses,  test-objects,  and  methods  of  exami- 
nation ;  and  any  attempt  at  malingering 
would  certainly  soon  be  exposed  by  the 
contradictions  and  inconsistencies  to  which 
it  would  lead.  But  it  must  be  remembered 
that  a  superficial  knowledge  of  diseases  of 
the  eye  is  insufficient  in  dealing  with  such 
cases ;  the  aid  of  an  experienced  oculist 
should  be  obtained  before  forming  a  definite 
opinion.  See  Vision,  Disorders  of,  from 
injuries  of  the  head  and  spine. 

Treatment. — In  severe  injuries  prompt 
treatment  on  the  spot  is  of  the  first  im- 
portance ;  arrest  of  hcemorrhage,  rehef  of 
shock,  and  easy  transport  should  be  the 
sm-geon's  first  consideration.  The  follow- 
ing printed  directions  have  been  issued  by 
the  London  and  North-Western  and  Great 
Western  EaUway  Companies,  and  are  in 
use  at  all  stations  for  the  instruction  of  the 
ofiicials,  accompanied  by  an  Esmarch's 
elastic  tube : — 

Rule  1. — When  a  leg  or  arm  is  severely  wounded 
there  may  be  no  bleecling.  In  this  case  raise  the  limb 
on  cushions  above  the  level  of  the  body,  and  carefully 
watch  the  wounded  part,  so  that  the  first  bleeding  may 
be  seen. 

Jtule  2.  Should  there  be  much  bleeding,  put  on  the 

elastic  tube  as  soon  as  possible  (see  Rule  3)  ;  but  if  you 
have  not  got  the  tube  near,  raise  the  limb  as  high  .xs 
you  can  above  the  body,  and  act  as  follows :— (a)  If 
blood  seems  to  come  smartly  from  one  part,  place  your 
finger  and  thumb  firmly  on  that  part,  and  stop  up  the 
place  from  which  the  blood  is  coming.  (6)  If  you  can- 
not see  whence  the  blood  fiows,  then  roll  up  your  hand- 
kerchief or  cap,  and  with  it  press  firmly  over  the  bleed- 
ing part,  not  forgetting  to  keep  the  limb  raised  up. 

Rule  3.— To  put  on  the  elastic  tube,  let  the  limb  be 
held  up  as  high  as  possible,  then  stretch  the  tube  to  the 
full,  and  wind  it  while  stretched  round  and  round  the 
bare  limb.  When  this  is  done,  fasten  the  hooks  at  the 
ends  to  each  other. 

Rule  4.— The  tube  must  be  placed  above  the  wounded 
part — that  is,  between  it  and  the  body,  (a)  When  the 
leg  or  foot  is  injured  apply  the  tube  just  above  the  knee ; 
if  the  knee  or  thigh  be  wounded,  then  place  it  higher  up 
on  the  thigh,  (b)  If  the  hand  or  wrist  be  wounded,  put 
on  the  tube  below  the  elbow ;  it  blood  come  from  the 
elbow  or  arm,  then  put  on  the  tube  higher  up  near  the 
shoulder. 

Rule  6.— It  the  limb  be  wounded  so  near  the  trunk 
that  you  cannot  put  on  the  tube,  then  yon  must  do  your 
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best  to  stop  the  bleeding  by  one  of  the  plans  named  in 
Rule  2. 

Rule  6.— If  the  injured  person  has  to  be  carried  far, 
either  to  a  hospital  or  to  a  house,  bear  in  mind — (a)  To 
keep  him  warm  with  rugs  or  clothing.  (6)  To  keep  the 
limb  continually  raised  on  cushions,  (c)  To  watch  for 
bleeding,  (d)  ifot  to  give  too  much  brandy,  especially 
if  you  have  not  been  able  to  put  on  the  tube. 

Fractures  may  be  treated  by  temporary 
splints  made  out  of  newspapers,  the  cushions 
of  railway  carriage-seats  cut  up  ;  and  straps 
and  handkerchiefs  or  shirt-tails  will  make 
good  bandages. 

For  the  immediate  relief  of  shock,  avoid 
transportation  to  long  distances :  utilise 
cottages  or  buildings  near  the  scene  of  the 
accident;  insist  on  rest  and  quiet,  and 
freedom  from  exciting  interviews  with 
friends;  give  diffusible  stimulants  or  al- 
cohol in  moderation;  also  give  hot  coffee 
and  beef-tea,  when  possible.  For  the  treat- 
ment of  nervous  excitement  after  shock, 
bromide  of  potassimn,  in  ten-grain  doses, 
combined  with  the  same  quantity  of  car- 
bonate of  ammonia,  may  be  given  in  an 
effervescent  form  with  good  effect. 

Opimn,  chlorodyne,  hydrate  of  chloral, 
&c.,  are  usually  contra-indicated,  as  they 
generally  increase  the  nervous  excitement. 
They  should  be  given  only  in  cases  of 
severe  organic  injm-y,  to  relieve  pain.  With 
regard  to  operative  measures,  fractures  and 
dislocations  should  be  reduced  at  once,  and, 
in^  injuries  which  require  amputation,  a 
primary  operation  is  generally  best.  There 
is  usually  httle  chance  of  saving  limbs,  with 
comminuted  and  compound  fractures  espe- 
cially, where  joints  are  involved  ;  and  there 
is  much  risk  to  hfe  in  the  attempt  to  do  so. 
Of  course,  it  is  often  necessaiy  to  wait  for 
the  first  effects  of  shock  to  pass  off. 

The  treatment  of  fright  and  emotional 
and  functional  illness  is  often  a  question  of 
difaculty.  It  may  be  taken,  as  a  general 
rule,  that  the  less  medicine  given  the  better, 
and  that  as  little  fuss  be  made  and  as  Uttle 
anxiety  shown  as  possible.  But  the  surgeon 
IS  often  in  a  dilemma.  Many  patients 
resent  most  vigorously  any  Hght  estimation 
of  their  injmies,  and  any  encouragement  to 
resume  work  or  get  about  is  looked  on  as 
mattention  or  ignorance.  Then,  again,  the 
friends  usually  interfere,  and  another  and 
a  more  sympathetic  doctor,  so  called,  is 
recommended.  It  follows,  therefore,  that 
moral  treatment  is  necessary.  The  con- 
fidence of  the  patient  must  be  first  gained 
by  sympathy  and  attention,  then  he  may 
be  mformed  of  the  natm-e  of  the  symptoms, 
and  wiU  more  readily  follow  the  necessary 
treatment.  ' 

The  symptoms  which  most  commonly 
requu-e  active  treatment  are  dyspepsia,  con- 
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stipation,  and  sleeplessness.  For  dyspepsia, 
a  dinner  pill  containing  a  grain  each  of 
gray  powder,  euonymiu,  and  powdered 
rhubarb  may  be  given  before  each  meal, 
and  an  effervescing  saline  with  ammonia, 
after  meals,  is  very  ef&cacious  for  pain  and 
flatulence.  For  constipation,  by  far  the 
safest  and  most  effectual  drug  is  cascara 
sagrada.  It  does  not  debilitate  nor  depress 
the  nervous  system  like  saline  aperients 
and  mineral  waters,  nor  is  it  followed  by 
constipation,  like  most  of  the  cathartics 
and  other  aperients.  A  very  good  formula 
is  the  folio  wing: — Liquid  extract  of  cas- 
cara, t3j. ;  syrup,  f§j. ;  maltine,  f^ij.  One 
or  two  teaspoonfuls  to  be  taken  before  the 
evening  meal  or  at  bedtime,  in  water.  For 
sleeplessness,  it  is  a  very  bad  plan  to  give 
large  doses  of  bromide,  and  as  for  opium, 
morphia,  chlorodyne,  and  hydrate  of  chloral, 
there  is  no  surer  way  of  retarding  recovery 
than  to  give  them.  As  the  general  symptoms 
of  shock  subside,  sleep  will  return,  and  good 
nights  may  often  be  obtained  by  a  glass  of 
hot  whiskey  and  water  at  bedtime  or  hot 
beef-tea  or  gruel.  Many  of  the  symptoms 
of  nervous  shock  are  much  aggravated  by 
the  injudicious  use  of  strychniue  and  iron. 
It  is  not  unusual  to  find  that  large  doses 
have  been  given  fi'om  the  date  of  the  acci- 
dent, generally  with  the  effect  of  producing 
palpitation,  tvidtching  of  limbs,  sleepless- 
ness, sensations  of  pins  and  needles,  head- 
ache, and  dimness  of  sight,  all  of  which 
symptoms  are  immediately  attributed  to 
the  accident,  and  any  nervous  shock  that 
may  have  been  sustained  is  thereby  mate- 
rially iacreased. 

In  cases  of  persistent  nervous  shock, 
leading  to  hypochondriasis,  hysteria,  and 
other  neurotic  symptoms,  such  as  paralysis, 
hypersesthesia,  or  anaesthesia,  change  of  air 
and  scene  is  a  good  remedy ;  but  when  this 
is  recommended,  the  beneficial  effect  that 
would  ensue  is  often  retarded  by  the  anxiety 
and  ofSciousness  of  friends  or  relatives  who 
accompany  the  patient,  and  never  cease  to 
tallc  of  the  accident  or  to  enlarge  upon  his 
injuries.  Again,  it  is  common  to  find  the 
nature  of  the  symptoms  misunderstood,  and 
often  escharotic  liniments,  blisters,  and  even 
the  actual  cautery,  are  appUed. 

There  can  be  no  doubt  that,  in  such 
cases,  treatment  at  a  hydropathic  estabHsh- 
ment  is  most  advantageous.  Isolation  from 
friends,  change  of  scene  and  habit,  absolute 
regularity  in  diet,  freedom  fr'om  stimulants 
and  narcotics,  are  thus  ensm-ed,  while  there 
is  every  convenience  for  sedative  local  treat- 
ment by  shampooing,  massage,  douching, 
and  compress ;  and,  lastly  and  most  import- 
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ant,  the  attention  of  a  medical  man  imder- 
standing  the  moral  treatment  of  the  patient 
is  secured.  There  is  a  certain  proportion 
of  cases,  however,  where  nothing  but  money 
compensation  will  do  any  good.  Those  per- 
sons are  not  always  dishonest — the  worry 
of  impending  Htigation,  or  anxiety  about 
business  losses,  may  keep  up  the  nervous 
state  ;  others,  knowing  that  pecuniary  com- 
pensation is  certain  to  be  obtained,  will  not 
make  the  shghtest  effort  to  return  to  busi- 
ness and  shake  off  lethargy  and  laziness. 

In  cases  of  concussion  of  the  spinal  cord 
or  brain,  of  course  the  first  necessity  is  ab- 
solute quiet  and  rest  in  bed,  and,  if  there  is 
no  doubt  about  the  correctness  of  the  dia- 
gnosis, the  surgeon  should  insist  on  a  much 
longer  rest  than  the  patient  is  often  disposed 
to  take. 

Where  there  is  localised  tenderness  of 
the  spine,  stimulating  hniments  and  un- 
guents (especially  oleate  of  mercury)  do 
good.  Blisters  and  the  actual  cautery  may 
sometimes  be  applied  with  much  benefit, 
but  in  hysterical  and  nervous  cases  they 
are  not  to  be  recommended.  Where  there 
are  symptoms  of  inflammatory  changes 
taking  place  in  the  cord,  iodide  of  potassium 
and  bichloride  of  mercury  in  small  doses 
are  beneficial.  In  spinal  anaemia  it  is  foimd 
that  iron,  arsenic,  strychnine,  and  quinine 
may  be  given  with  good  effect,  and,  where 
paralysis  has  occurred  fi-om  this  cause,  a 
course  of  galvanism  vrith  the  slowly  in- 
terrupted current  should  be  tried.  Where 
there  are  symptoms  of  meningeal  inflam- 
mation of  the  brain  or  spinal  cord,  the 
writer  has  found  grain  doses  of  calomel  and 
extract  of  aconite  relieve  pain  and  spasm 
in  a  marked  degree.         Thomas  Bond. 

RANULA.  —  The  term  'ranula'  has 
been  employed,  somewhat  loosely,  to  indi- 
cate the  various  sublingual  cysts  which 
project  into  the  floor  of  the  mouth  by  the 
frsenum.  Such  a  tumour  may  originate  in 
many  ways — by  dilatation  of  one  of  the 
excretory  ducts  of  the  sub-lingual  or  sub- 
maxillary gland,  by  enlargement  of  the  sub- 
lingual bursa  of  Fleischmann,  or  by  cystic 
transformation  of  the  connective  -  tissue 
interspaces  of  the  part ;  or  it  may  be  der- 
moid or  hydatid  in  structure.  It  is  desir- 
able, however,  to  exclude  the  two  last, 
reserving  the  name  '  ranula '  for  tumours 
havmg  the  characters  about  to  be  described, 
until  the  advance  of  pathology  and  diagnosis 
enables  us  to  dispense  with  the  expression 
altogether. 

Symiitoms. — The  true  ranula  appears 
as  a  soft  fluctuating  tumour  beneath  the 


tongue,  on  one  or  other  side  of  the  frsenum, 
encroaching  more  or  less  upon  the  buccal 
cavity,  and  often  projecting  in  a  downward 
direction  to  give  rise  to  a  prominence  in  llio 
sub-maxiUary  region.  It  is  smooth,  bluish, 
and  translucent,  of  globular  or  ovoid  form, 
and  its  surface  is  often  traversed  by  Whar- 
ton's duct.  The  contained  fluid  is  more  or 
less  viscous,  tasteless,  transparent,  and  of  a 
tint  varying  firom  the  palest  straw  to  a  deep 
brownish-yellow;  and  is  occasionally  dis- 
colom'ed  by  the  admixture  of  blood  or  pus. 

When  smaU,  it  causes  Httle  incon^■e- 
nience,  but  it  may  attain  such  large  dimen- 
sions as  to  interfere  with  deglutition,  ar- 
ticulation, and  even  with  respiration.  In 
one  case  mentioned  by  the  elder  Cline,  the 
patient  was  on  the  point  of  suffocation 
consequence  of  the  backward  displacemeni 
of  the  tongue  by  a  huge  ranula,  when 
timely  use  of  the  surgeon's  lancet  averte 
the  danger.  The  tumour  may  appear  a 
any  age  and  in  either  sex,  and  can  rarel; 
be  traced  to  any  exciting  cause. 

Pathology. — It  was  once  believed  that 
the  majority  of  cases  of  ranula  were  due  to 
dilatation  of  a  portion  of  Wharton's  duel 
behind  an  impacted  saUvary  calculus,  bui 
it  is  now  certain  that  such  a  condition  ia 
very  exceptional,  even  where  a  competeni 
source  of  obstruction  has  been  found ;  ancl 
some  authorities  have  gone  so  far  as  tc 
deny  its  existence  altogether.  The  re 
searches  of  Eecklinghausen  tend  to  show 
that  the  tumour  is  nearly  always  developed 
at  the  expense  of  the  ducts  of  the  sub-lin- 
gual gland,  behind  an  mflammatory  con- 
striction or  closure  of  the  Imnen  of  tht 
tube.  It  is  not,  however,  a  mere  dilatatior 
containing  an  accumulation  of  saliva,  lnii 
a  true  cyst,  differing,  both  in  its  structura] 
characters  and  the  nature  of  its  secretion 
from  the  gland  from  which  it  is  derived. 

The  cyst  wall  consists  of  a  capsule  o: 
connective  tissue  with  elastic  fibres  anc 
vessels,  usually  delicate,  but  sometimes  o: 
considerable  thickness  (j^th  of  an  inch),  and 
lined  with  a  double  layer  of  epithelium,  o: 
which  the  superficial  cells  are  cylindrical 
and  ciliated  ;  and  chemical  analysis  of  th 
fluid  reveals  the  presence  of  mucus  an( 
albumioate  of  soda,  but  neither  ptyalin  no 
sulpho-cyanide  of  potassium.    With  thes( 
peculiar  features,  it  might  be  doubteij 
whether  the  condition  really  arises  in  th 
manner  described,  but  Eecklinghausen  ha 
succeeded,  in  some  cases,  in  discovering  tin 
orifice  of  the  gland-duct  in  the  wall  of  th 
oyst. 

The  share  taken  by  Fleisclnnann's  '  sul 
lingual  bursa  '  in  the  etiologj'  of  ranula  i 
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still  uncertain.  This  anatomical  structure 
may  be  demonstrated  without  difficulty  in 
many  subjects,  and  there  is  no  reason  why, 
like  other  bursse,  it  should  not  occasionally 
give  rise  to  a  cystic  tiunour ;  but  it  cannot 
be  said  that  any  ranula  has  ever  yet  been 
proved  to  originate  in  this  manner.  It  is 
probable  that,  in  a  case  of  the  kind,  the 
character  and  composition  of  the  fluid  and 
the  structm-e  of  the  cyst-waU  would  be 
found  to  vary  from  the  description  just 
given,  as  that  of  the  typical  ranula. 

Treatment. — As  a  preliminary  measure, 
a  careful  seai'ch  should  be  made,  by  palpa- 
tion, for  a  calculus  or  other  source  of  ob- 
struction, which  must  be  removed  if  found ; 
but  should  nothing  of  the  kind  be  dis- 
covered, the  sm-geon  has  the  choice  of 
several  methods  by  which  he  may  attack 
the  tumour  directly. 

(1)  Complete  excision  of  the  cyst.  This 
method  was  recommended  by  Marchetti  in 
the  early  part  of  the  present  century,  and 
more  recently  by  Schuli  and  others,  but 
has  seldom  been  carried  into  effect.  It  is 
necessarily  the  most  radical  procedm-e,  and 
it  is  less  difficult  than  might  be  anticipated, 
as  the  cyst-waU  adheres  but  loosely  to  the 
adjacent  tissues.  The  floor  of  the  mouth 
must  be  fully  exposed ;  and  after  freely 
incising  the  timiour  in  its  long  axis,  the 
cyst  may  be  removed,  partly  by  traction, 
partly  by  small  curved  scissors.  The 
administration  of  chloroform  must  usually 
be  dispensed  with,  owing  to  the  risk  of  en- 
trance of  blood  into  the  aii'-passages. 

(2)  Kemoval  of  a  portion  of  the  cyst- 
waU  with  the  superjacent  mucous  mem- 
brane. The  operation  rarely  effects  its 
purpose,  owing  to  the  speedy  closure  of  the 
gap,  and  is  now  employed  chiefly  as  a  pre- 
hminary  to  other  measures. 

(3)  The  estabhshment  of  a  permanent 
fistula  to  allow  the  continual  escape  of  the 
contents  of  the  tumour  into  the  mouth. 
Louth  endeavoured  to  achieve  this  end  by 
repeated  cauterisation  of  the  edges  of  the 
opening  left  by  an  excision  of  a  portion  of 
the  cyst,  but  without  success.  Dupuytren's 
houton  d  chemise,  as  modified  by  Keisinger 
— a  short  canula  with  a  button-like  plate 
at  either  end — was  an  ingenious  device  to 
attain  the  same  object.  One  extremity  of 
the  instrument  was  inserted  into  the 
cyst,  the  other  remaining  in  the  mouth, 
while  the  intermediate  portion  prevented 
the  closure  of  the  wound  and  provided  an 
exit  for  the  escape  of  the  fluid.  Chelius 
and  others  have  expressed  satisfattion  at 
the  results,  but  it  has  generally  been  found 
that  the  movements  of  the  tongue  rendered 


it  difficult  to  keep  the  implement  in  place. 
A  simpler  and  most  effectual  method  is  the 
insertion  of  a  loop  of  silver  wire,  which 
will  lie  quietly  in  the  floor  of  the  mouth 
and  act  as  a  permanent  drain. 

(4)  The  obliteration  of  the  cyst  by  in- 
flammation. For  this  pmrpose  many  plans 
have  been  essayed,  including  setons,  the 
injection  of  iodine  and  other  fluids,  cauter- 
isation of  the  interior  of  the  cyst  after  the 
excision  of  a  portion  of  the  wall,  and  plug- 
ging the  cavity  with  lint  or  other  material, 
plain  or  steeped  in  iodine  or  chloride  of 
zinc  solution ;  but  although  a  cure  some- 
times follows  the  means  adopted,  the 
general  rule  is  failure,  with  the  occasional 
addition  of  troublesome  inflammatory  com- 
phcations  in  parts  outside  the  limits  of  the 
tumour. 

Sub-lingual  Dermoid  Cysts  are  not 
often  met  with.  They  may  be  diagnosed 
from  true  ranula  by  their  congenital 
origin  (of  which,  however,  it  is  not  al- 
ways possible  to  obtain  a  history),  then* 
comparatively  slow  growth,  then*  greater 
firmness  of  consistency,  and,  especially,  by 
the  absence  of  translucency.  They  usually 
tend  to  project  chiefly  in  the  direction  of 
the  sub-maxillary  integument.  The  appro- 
priate treatment  is  excision. 

Hydatid  Cysts  in  the  position  of  ranula 
are  extremely  rare.  It  might  be  difficult 
to  distinguish  their  nature  before  operation 
without  a  microscopic  examination  of  the 
contents. 

Sub-lingual  Abscesses  and  H^mato- 
MATA  may  generally  be  recognised  without 
difficulty  by  the  history  of  the  swelling, 
except  where  the  suppuration  or  haemor- 
rhage has  occuLTcd  within  the  cavity  of  a 
ranula.  In  cases  of  doubt,  the  diagnosis 
may  be  estabUshed  by  the  examination  of 
a  portion  of  the  fluid  drawn  off  by  a  small 
aspirator  (morphia  injection-syringe)  or  a 
trocar  and  canula.  W.  Anderson. 

RAYNAUD'S  DISEASE.  See  Ar- 
TERiES,  Diseases  of;  Gangrene. 

REACTIOK — When  a  patient  recovers 
from  a  condition  of  collapse,  he  passes  on 
into  the  state  known  as  that  of  reaction. 
The  time  that  elapses  between  the  on- 
coming of  the  collapse  and  the  commence- 
ment of  reaction  varies  according  to  the 
amount  and  intensity  of  the  former.  The 
stages  of  reaction  are  various.  In  some 
cases,  the  patient  wiU  rapidly  pass  from  one 
to  the  other,  so  that  complete  restoration  of 
the  impaired  faculties  is  brought  about  in 
a  few  minutes ;  in  other  cases,  reaction  is 
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elow  and  improvement  almost  impercep- 
tible, and  complete  restoration  does  not  take 
place  for  days  or  weeks. 

The  symptoms  of  reaction  are  as  fol- 
lows : — The  patient,  who  has  been  lying 
motionless  on  his  back,  evinces  a  desire  to 
change  his  position  ;  in  many  cases  he  soon 
begins  to  retch,  and  perhaps  vomits.  The 
pulse  improves  in  volume,  tone,  and  rapidity ; 
the  respirations  become  deeper,  and  are 
often  sighing;  the  clammy  skin  becomes 
warmer,  and  the  lips  assume  a  redder  hue, 
swallowing  is  more  easily  accompHshed; 
the  mental  faculties  are  gradually  restored, 
the  patient  takes  notice  of  surrounding 
objects,  and  is  able  to  answer  questions 
rationally.  In  some  cases,  complete  resto- 
ration now  ensues  without  further  compU- 
cation ;  but  in  others,  after  some  hours, 
feverish  symptoms  supervene,  the  skin  be- 
comes hot  and  dry,  the  face  is  flushed,  the 
eyes  are  bright,  and  the  mental  faculties 
are  all  in  a  state  of  excitement.  The  pulse 
becomes  rapid  and  jerky,  the  respirations 
hurried ;  the  patient  is  restless,  and  com- 
plains of  thirst  and  headache.  The  tem- 
perature also  rises  to  a  varying  extent.  In 
this  condition  the  patient  may  remain  for 
a  time,  varying  from  a  few  hours  to  one  or 
two  days.  Recovery  is  often  by  crisis,  and 
after  a  long  sleep  complete  convalescence 
may  quickly  ensue.  In  yet  other  cases, 
however,  worse  symptoms  may  follow,  and 
a  condition  of  '  prostration  with  excitement ' 
may  result ;  the  rapidity  and  weakness  of 
the  pulse  increase,  respiration  becomes 
gasping  and  hurried,  the  tongue  is  dry 
and  tremulous,  the  patient  becomes  restless, 
and  often  wildly  delirious,  the  temperatm'e 
rises,  and  no  sleep  can  be  obtained.  Ex- 
haustion gradually  supervenes,  the  pulse 
becomes  runnmg,  the  delirium  becomes  of 
the  low  and  muttering  variety,  and  the 
patient  dies  in  a  state  of  coma. 

The  above  symptoms  may  be  thus  ex- 
plained : — In  consequence  of  the  coUapse 
induced  by  the  injury,  there  is  necessity  for 
increased  action  of  the  various  vital  organs 
in  order  to  preserve  hfe.  But,  in  con- 
sequence of  the  weakness  induced  by  the 
same  injury,  there  is  a  want  of  power  in 
the  organs  on  which  the  call  is  made.  If 
the  want  of  power  be  excessive  and  the  need 
of  action  great,  there  results  '  prostration 
with  excitement ; '  if  power  be  sufiScient, 
a  reaction  which  soon  accomplishes  its  pur- 
pose will  ensue. 

Treatment. — So  long  as  reaction  is  not 
excessive,  there  is  no  indication  for  treat- 
ment. If  it  be  excessive  or  prolonged  un- 
duly, the  indications  are — (1)  to  support  the 


patient's  strength;  (2)  to  moderate  the 
excessive  irritability  of  the  vital  organs. 
With  regard  to  the  first,  stimulants  must 
be  spai-ingly  given,  and  reUance  placed 
rather  on  strong  fluid  noinrishment,  and 
nutrient  enemata  if  vomiting  be  trouble- 
some. The  second  indication  is  fulfilled 
by  perfect  rest  and  quiet,  keeping  the  head 
cool,  and  giving  opium  or  morphia  in  doses 
which  are  sufficient  to  produce  the  required 
effect,  but  which  must  be  regulated  ac- 
cording to  the  reqiurements  of  the  case. 
Hyoscyamus  and  belladonna  are  also  useful. 

Anthony  A.  Bowlby. 

RECTOCELE— Prolapse  of  the  pos- 
terior wall  of  the  vagina.  See  Vagina, 
Affections  of  the. 

RECTO- VAGINAL  FISTULA.  See 

Vaginal  Fistul;e. 

RECTO-VESICAL   FISTULA.  —  A 

commimication  between  the  rectum  and 
the  bladder,  with  usually  the  result  of  an 
escape  of  fajces  'or  flatus  into  the  bladder 
or  uretln-a,  or  of  urine  into  the  rectum. 

It  may  be  congenital,  or  be  caused  by 
accident,  operation,  or  ulceration.  If  the 
rectum  be  imperforate  at  bu'th,  tliis  condi- 
tion is  sometimes  compUcated  by  an  arrest 
of  development  of  the  perineal  septum 
between  the  bladder  and  rectiun,  so  that  a 
more  or  less  considerable  opening  exists, 
through  which  meconium  or  fseces  can  pass 
into  the  bladder.  If  a  free  passage  can  be 
made  in  the  normal  situation  into  the 
bowel,  the  abnormal  communication  may 
subsequently  close.  If  such  a  passage  can- 
not be  made,  or  if  the  recto-vesical  com- 
munication persist,  when  a  fr-ee  channel 
has  been  made  for  the  faeces  in  the  normal 
situation,  Littre's  operation  shoidd  be  per- 
formed. 

The  rectum  may  sometimes  be  incised 
in  the  operations  for  Hthotomy.  It  is  said 
to  happen  more  frequently  than  lithotomists 
are  aware  of.  If  so,  the  wound  generally 
heals  speedily.  But,  if  a  permanent  fistula 
result,  urine  wiU.  escape  into  the  bowel, 
and  cause  irritation  and  excoriation.  Dila- 
tation of  the  anus  will  probably  bring  the 
rectal  opening  into  view.  If  it  be  very 
small,  the  application  of  the  actual  cautery 
will  suffice,  but  if  it  be  larger,  the  edges 
should  be  freshened  and  united  by  sutures, 
as  in  the  operation  for  recto-vaginal  fistula. 
The  patient  should  maintain  a  lateral  or 
prone  position,  and  any  accumulation  of 
urine  in  the  bladder  be  prevented  until 
union  has  resulted.  If  this  procedure  be  not 
successful,  a  grooved  staff  should  be  intro- 
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duced  into  the  bladder,  and  by  division  of 
the  intervening  struotm'es  upon  it  a  peri- 
neal fistula  estabHshed.  The  wound  will 
then  heal  by  granulation. 

A  similar  fistula  occasionally  resulted 
from  the  now  seldom  practised  operation 
of  tapping  the  bladder  through  the  rectum, 
in  retention  of  urine. 

In  maHgnant  disease  of  the  rectum, 
perforation  from  ulceration  into  the  bladder 
may  occur.  Diversion  of  the  fseces  by  the 
operation  of  lumbar  colotomy  would  be 
the  most  suitable  treatment ;  for  the 
escape  of  fsecal  matter  into  the  bladder 
would  probably  induce  cystitis,  and  might 
also  give  rise  to  retention  of  urine  from 
obstruction  of  the  vesical  orifice. 

Tuberculosis  of  the  anal  chaimel  may 
sometimes  result  in  recto -vesical  fistula. 
Or  the  disease  may  originate  in  the  pros- 
tate or  vesiculee  seminales,  and  by  iScer- 
ating  in  both  directions  produce  this  con- 
dition. In  this  form  of  the  affection,  flatus 
rather  than  fseces  may  pass  into  the  bladder 
or  mrethra,  and  urine  may  escape  into  the 
anal  passage.  The  general  condition  of  the 
patient  must  determine  the  propriety  of 
operative  interference.  The  estabhshment 
of  a  perineal  fistula,  by  which  the  urine 
would  constantly  drain  into  a  portable 
urinal,  might  give  some  rehef. 

Jeeemiah  McCarthy. 

RECTUM,  Injtiries  and  Diseases  of  the. 
The  anus,  from  its  superficial  position,  is 
Hable  to  injury,  like  the  rest  of  the  surface 
of  the  body,  from  contusions,  burns,  and 
scalds.  These  do  not  require  any  special 
treatment  or  description.  The  orifice  of 
the  anus  may  be  lacerated  by  the  passage 
of  large  and  hard  accumulations  of  fseces, 
or  of  bones  or  similar  substances  which 
have  been  accidentally  swallowed.  As  a 
rule  these  heal  spontaneously,  but  in  un- 
healthy subjects,  or  if  bathed  in  ii-ritating 
discharges,  they  may  ulcerate.  Attention 
to  cleanliness,  removal  of  the  source  of 
irritation,  and  the  application  of  mildly 
stimulating  lotions  or  ointments  will 
suflBce  for  treatment.  In  tedious  or  instru- 
mental labour,  pressure  on  the  recto-vaginal 
septum  may  result  in  sloughing  and  the 
formation  of  a  recto-vaginal  fistula.  Or,  in 
the  final  effort  of  parturition,  the  perinseum 
Kay  be  ruptured,  and  if  the  laceration 
extend  into  the  anus,  incontinence  of  fasces 
will  result.  For  the  description  and  treat- 
ment of  these  conditions,  see  Vagij^al  Fis- 
tul;e  ;  Perineum,  Rupture  of  the. 

Maniacs,  idiots,  and  persons  of  depraved 
or  weak  intellect,  sometimes  introduce 


foreign  bodies  into  the  rectum,  with  more 
or  less  injury  to  the  part.  Medical  litera- 
ture abounds  in  instances  of  this  kind. 
The  writer  met  with  a  case  where  a  man, 
in  a  drimken  freak,  had  thrust  an  ordinary 
beer-glass,  bottom  upwards,  into  his  rec- 
ttim.  It  had  passed  beyond  the  sphincter 
muscles,  which  had  firmly  contracted. 
When  he  appUed  for  relief,  after  an  in- 
terval of  some  days,  the  rim  of  the  glass 
was  embedded  in  a  deep  ulcerated  groove 
in  the  mucous  membrane,  which  greatly 
increased  the  difficulty  of  extraction.  Such 
cases  must  be  treated  according  to  the 
conditions  of  each  case,  and  wiU  sometimes 
tax  to  the  uttermost  the  ingenuity  of  the 
surgeon.  Rough,  rmsldlful  introduction  of 
bougies  or  enema-tubes  may  sometimes 
result  in  perforation  of  the  rectum.  If  the 
perforation  be  below  the  peritoneum,  peri- 
rectal inflammation  and  suppuration  will 
probably  ensue.  But  if  the  peritoneum  be 
perforated,  and  especially  if  nutrient  or 
cathartic  enemata  have  been  pumped  into 
its  cavity,  death  from  shock  or  peritonitis 
will  be  the  most  probable  consequence.  If 
the  injury  be  recognised  at  the  time,  dilata- 
tion of  the  anus  and  the  internal  adminis- 
tration of  opium  and  mercury  should  be 
employed. 

For  malformations  of  the  rectum  see 
Atresia  Ani. 

The  mucous  or  submucous  tissue  of 
the  bowel  is  exceedingly  rarely  the  seat  of  a 
ncBVoid  growth.  Only  two  instances  of  this 
condition  have  been  recorded,  for  which 
reference  mav  be  made  to  the  Lancet  and 
Meddco-Chiritrgical  Transactions  iov  1883. 
When  ulceration  occurs,  haemorrhage  to  an 
even  fatal  extent  may  resiilt.  We  can 
only  dii-ect  attention  to  the  possibihty  of 
this  condition,  and  the  treatment  must  be 
regulated  according  to  the  circumstances 
of  each  case. 

Pain,  tenesmus,  constipation  alternat- 
ing with  diarrhoea,  the  discharge  of  mucus, 
sero-purulent  or  sanious  fluid,  or  of  blood 
in  varying  degrees  and  combinations,  are 
symptoms  common  to  most  diseases  of  the 
rectum.  But,  however  clearly  the  history 
may  indicate  the  nature  of  the  affection, 
thorough  and  careful  examination  of  the 
part  must  always  be  made.  Patients, 
especially  women,  are  sometimes  most  un- 
willing to  submit  to  this.  A  surgeon  ought 
never  to  yield  to  this  objection,  however 
natural.  The  writer  has  met  with  cases 
where  the  patient's  life  had  been  rendered 
miserable  and  the  health  seriously  affected, 
fr'om  treatment  directed  in  accordance  with 
tho  statements  of  the  patient,  and  without 
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examination  of  the  part.  Even  when  the 
cause  may  be  seemingly  apparent,  as  in 
fissure,  piles,  fistula,  or  the  liie,  careful  ia- 
vestigation  wUl  sometimes  ascertain  that 
these  are  only  secondary  results  of  some 
lesion  higher  in  the  bowel,  or  of  some  dis- 
ease of  the  bladder  or  urethra. 

Sometimes,  especially  in  women,  paresis 
of  the  muscular  coat  of  the  bowel  results 
from  long-contiaued  and  neglected  constipa- 
tion. This  is  known  as  atony  of  the  rectum. 
From  lack  of  expulsive  power,  the  rectum 
is  enormously  distended  with  flatus  or 
fseces.  Careful  regulation  of  diet,  and  the 
internal  administration  of  the  extracts  of 
nux  vomica  and  belladonna  wiU  usually 
ensm-e  a  restoration  of  the  normal  condi- 
tion. 

Inflammation  of  the  Eeotdm.  See 
Proctitis. 

Inflammation  of  the  Tissues  sue- 
ROTJNDiNG  THE  Bectum.  See  Peripeoctitis. 

Neuealgia  of  the  Eectum. — This  may 
be  defined  as  an  abnormal  excitabUity 
of  the  nerves  or  nerve-centres  of  the  rec- 
tum, and  the  symptoms  vary  greatly. 
Sometimes,  patients  complaiu  of  paiu  in 
some  ports  of  the  rectum,  paroxysmal  or 
constant,  unaffected  by  def£Ecation,for  which 
no  objective  cause  con  be  ascertaiaed. 
Such  patients  ore  not  infrequently  of  a 
markedly  hysterical  or  hypochondriacal 
temperament,  and,  in  the  absence  of  any 
local  cause,  the  treatment  must  be  directed 
to  the  improvement  of  the  mental  condi- 
tion. When  there  is  no  evidence  of  such 
disposition,  the  symptoms  may  possibly 
be  due  to  a  small  exostosis  pressing  on 
some  of  the  nerves  supplying  the  rectum, 
or  to  some  localised  affection  of  the  brain 
or  spiual  cord.  The  nervous  condition  of 
such  patients  should  be  carefully  examined. 
The  cases  are,  however,  very  rare,  and  the 
treatment  must  be  modified  according  to 
the  circumstances  of  each  case.  In  other 
patients,  this  abnormal  excitabihty  may 
manifest  itself  by  an  almost  irresistible  de- 
sire to  go  to  stool  at  unseasonable  or  im- 
possible times,  without  any  natiu:al  occasion. 
This  has  been  designated  by  Curling  as 
irritability  of  the  rectum.  As  the  intestine 
is  now  known  to  abound  in  many  varieties 
of  micro-organisms,  by  whose  influence 
different  decompositions  are  excited  in  the 
contents  of  the  alimentary  canaJ,  it  is  not 
impossible  that  some  specially  irritating 
substance  may  be  produced  from  such  a 
cause  in  the  secretions  or  contents  of  the 
rectum.  Belief  has  been  experienced,  in 
such  cases,  by  washing  out  the  rectum  with 
luliewarm  water,  and  weak  carbolic  lotions 


might  be  tried,  together  with  the  internal 
administration  of  sahcylic  acid,  by  which 
the  development  of  such  micro-organisms 
is  checked.  But  the  mental  condition  has 
also  great  influence  in  these  cases,  as  some- 
times the  irritability  ceases  or  greatly  abates 
when  the  patient  is  assured  that  he  can,  if 
necessary,  satisfy  his  desires. 

Polypus  of  the  Rectum. —  A  new 
growth  from  the  inner  wall  of  the  rectum. 
It  is  sometimes  papillary,  but  more  fre- 
quently follicular.  The  papillary  form 
consists  of  elongated  papillsB  studded  with 
secondary  papillae,  usually  sheathed  with 
cylindrical  epitheUum  and  presenting  a 
tuft-Uke  appearance.  The  foUicular  variety 
is  an  outgrowth  covered  with  mucous 
membrane,  and  has  well-developed  Lieber- 
kiihnian  follicles.  Muscular  and  fibrous 
elements  also  enter  into  its  formation, 
and,  according  to  the  predominant  tissue 
in  it,  the  growth  may  be  classed  as  ade- 
noma, myoma,  or  fibroma.  Adenoma  and 
myoma  are  usually  met  with  in  children 
and  young  adults,  while  fibroma  occurs 
more  frequently  in  adults.  It  has  been 
suggested  that  this  is  the  result  of  time, 
and  that  the  mucous  membrane  of  the 
young  growth  may  atrophy,  and  the  resi- 
due become  indm^ated  by  chronic  inflam- 
mation. 

The  rectal  polypus  is  generally  solitary, 
but  may  be  multiple,  and  may  vary  from 
the  size  of  a  raspberry  to  that  of  a  hen's 
egg.  It  is  very  rarely  larger  than  this, 
but  the  multiple  variety  may,  in  the  aggre- 
gate, be  large  enough  to  obstruct  the  bowel. 

The  sym^ptoms  also  vary.  Sometimes 
a  polypus  is  unnoticed  during  life,  and  only 
discovered  by  accident  on  the  post-mortem 
table.  Usually,  however,  it  causes  a  mucous 
catarrh  or  hsemorrhage.  Bleeding  firom 
the  rectum  after  defaecation,  in  a  young 
child,  if  there  be  no  accidental  injury  to 
account  for  it,  is  almost  certainly  indicative 
of  the  existence  of  a  polypus.  If  the 
peduncle  be  of  sufficient  length,  the  tumour 
may  be  protruded  through  the  anus  in 
defaecation,  and  is  sometimes  retained  in 
that  position  by  spasmodic  contraction  of 
the  sphincter  muscles.  It  is  thus  exposed 
to  injmry,  and  may  ulcerate  or  become  in- 
flamed, and  wiU  always  cause  a  disagree- 
able sensation  as  if  some  foreign  body  were 
lodged  there.  It  is  sometimes  associated 
with  ulceration  of  the  mucous  membrane 
of  the  bowel,  especially  with  the  variety 
known  as  fissure  of  the  anus.  It  may  also 
induce  prolapse  of  the  bowel  or  be  com- 
pUcated  with  internal  piles.  Sometimes 
an  internal  pile,  indm'ated  by  chi'onic  in- 
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flammation,  is  clinically  indistinguishable 
from  a  fibrous  polypus.  In  the  multiple 
form,  the  mucous  catarrh  and  hsemorrhage 
may  be  so  great  as  to  seriously  impair  the 
patient's  health.  This  disease  greatly  Hb- 
sembles  the  villous  growths  winch  some- 
times occur  in  the  bladder.  They  are  very 
rare,  but  are  sometimes  met  with  in  more 
than  one  member  of  the  same  family.  The 
growths  present  club-shaped  protrusions,  ia 
some  parts  closely  aggregated,  in  others 
more  isolated.  They  are  very  vascular,  and 
microscopically  are  found  to  consist  chiefly 
of  glandular  tissue.  See  Villous  Tumours. 

The  diagnosis  can  only  be  assured  by 
digital  and  ocular  examinations.  In  the 
event  of  the  polypus  having  an  attaclunent 
high  up  in  the  rectum,  the  examination 
should  always  be  made  immediately  after 
an  action  of  the  bowels,  when  the  tumour 
wiU  be  foimd  either  protruding  from  the 
anus  or  within  reach  of  the  finger.  It 
could  only  be  confoimded  with  an  internal 
pile,  from  which  the  history,  situation,  and 
pedicle  will  sufficiently  distinguish  it,  except 
in  the  case  of  an  indurated  pile,  which  is 
practically  a  polypus  and  requires  the  same 
treatment.  The  multiple  variety  is  unlike 
any  other  disease  of  the  rectum,  and  when 
seen  cannot  be  mistaken. 

Treatment,  in  all  cases,  consistsin  ligature 
of  the  pedicle  and  abscission  of  the  growth. 
Eemoval  without  ligature  might  cause 
troublesome  hsemorrhage.  If  the  pedicle  be 
thin  and  soft,  caution  must  be  observed  in 
applying  the  ligature,  as  the  pedicle  might 
be  torn  across  and  bleeding  result.  In  order 
to  bring  the  gi'owth  within  reach  of  the 
operator,  an  enema  of  warm  water  is  some- 
times requisite.  In  the  multiple  variety, 
the  growths  are  sometimes  so  closely  aggre- 
gated as  to  render  necessary  the  removal 
of  the  portion  of  mucous  membrane  from 
which  they  spring.  This  may  be  either  cut 
off  with  scissors  or  by  the  galvanic  ecraseur. 
The  more  isolated  growths  should  be  liga- 
tured and  cut  off  like  the  solitary  polypus. 
The  growths  are  usually  so  numerous 
as  to  require  more  than  one  operation  for 
their  removal.  The  after-treatment  in  such 
cases  would  be  the  same  as  for  internal 
piles.  The  removal  of  a  solitary  polypus 
usually  requires  no  subsequent  treatment. 

Stricture  and  Obstruction  of  the 
Rectum. — Stricture  of  the  rectum  is  an 
impaired  distensibility  of  some  part  or 
parts  of  this  portion  of  the  bowel,  caused 
by  structural  changes  in  its  walls  or  in  the 
tissues  immediately  surroimding"  it.  It 
must  be  distinguished  from  obstruction  of 
the  rectum,  which  may  be  caused  by  the 


lumen  of  the  tube  being  more  or  less 
completely  filled  by  benign  or  malignant 
new-growths  from  its  walls,  or  else  com- 
pressed by  similar  growths  from  the  neigh- 
bouring viscera  or  structures.  As  both 
impede  or  prevent  defaecation,  they  may  be 
treated  of  in  the  same  article,  although 
their  origin  and  pathology  are  very  dif- 
ferent. 

Stricture  may  be  annular  or  tubular,  and 
may  be  situated  at  the  anal  orifice,  or  at 
the  juncture  of  the  anus  and  rectum,  or  of 
the  rectvma  and  sigmoid  flexure.  These  are 
the  most  usual  situations,  but  it  may  be 
at  any  part  of  the  rectum.  It  is  usually 
single,  and  double  stricture  occurs  very 
rarely.  It  may  be  of  congenital  origin.  If 
the  rectum  be  imperforate  at  birth,  and  if 
perineal  dissection  be  requisite  to  expose 
the  lower  end  of  the  bowel,  stricture  of 
the  anal  passage  not  infrequently  results, 
and  this  is  inevitable  if  the  mucous  and 
cutaneous  sm-faces  cannot  be  united  at  the 
time  of  the  operation.  Stricture  of  the 
anal  orifice  may  result  from  undue  removal 
of  the  skin  in  operating  for  piles  or  pro- 
lapse, or  from  cicatrisation  of  deep  ulcera- 
tion caused  by  disease  or  accidental  injury. 

Syphilitic  ulceration  of  the  bowel  may 
by  cicatrisation  induce  stricture.  If  the 
ulceration  continue,  the  reflex  irritation 
produced  by  it  will  enhance  the  effect  of  the 
stricture.  Such  ulceration  frequently  occurs 
at  the  jimction  of  the  anus  and  rectum,  and 
in  the  portion  of  bowel  immediately  above 
this  junction,  but  it  may  occur  at  any  part 
of  the  rectum.  Any  ulceration  of  the  mu- 
cous membrane,  whether  simple,  dysenteric, 
or  tubercular,  may  have  a  similar  result ; 
but  this  rarely  happens  unless  the  deeper 
structures  in  the  wall  of  the  bowel  have 
been  involved  in  the  process.  Chronic 
catarrh  of  the  rectum,  with  cicatricial  con- 
traction of  the  submucous  coat  may  also 
cause  it,  and  pelvic  cellulitis,  induced  by 
disease  or  inflammation  of  the  pelvic  vis- 
cera, may  be  another  exciting  cause.  It 
may  also  result  from  cancer. 

When  a  stricture  has  existed  for  some 
time,  the  bowel  above  it  becomes  distended. 
Its  muscular  coats  are  hypertrophied,  and 
the  mucous  membrane  is  very  frequently 
ulcerated.  If  perforation  of  the  bowel  ensue, 
recto-vesical  or  recto-vaginal  fistulse  may 
result,  or,  fi'om  peri-rectal  suppuration, 
fistulous  channels  may  open  in  the  peri- 
neum or  surrounding  parts.  If  the  stricture 
be  above  the  anus,  the  mucous  membrane 
in  the  lower  part  of  the  bowel  usually  be- 
comes congested  and  inflamed.  Mucous 
or  purulent  catarrh,  piles,  prolapse,  and 
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anal  fistulte  are  then  very  frequent  com- 
plications. 

The  earliest  symptoms  of  stricture  are 
constipation  and  difficulty  in  defeecation. 
But,  as  these  conditions  may  result  from 
many  causes,  a  stricture  may  have  existed 
for  some  time  unknown  to  the  patient.  If 
it  be  inaccessible  to  ocular  or  digital  exam- 
ination, the  diagnosis  may  present  difficulty. 
The  passage  of  ribbon-shaped  motions  was 
formerly  regarded  as  a  characteristic  symp- 
tom. But  if  the  strictm-e  be  at  the  upper 
part  of  the  rectum,  the  motions,  if  there  be 
any,  will  not  have  this  form,  and  '  ribbon- 
shaped  '  fffices  may  be  passed  without  the 
existence  of  any  stricture,  if  the  muscular 
structure  of  the  rectum  be  unduly  in'itable. 
Constipation  alternating  with  fluid  motions, 
or  the  habitual  passage  of  pellet-shaped 
fseces,  are  better  indications.  But  these 
conditions  may  be  due  to  obstruction  as 
well  as  stricture.  Bougies  are  sometimes 
deceptive.  A  fold  of  mucous  membrane  or 
the  promontory  of  the  sacrum  may  arrest 
the  progress  of  the  bougie,  and  induce  the 
assumption  of  a  non-existent  stricture.  It 
is  sometimes  useful  to  introduce  a  well- 
warmed  and  pHant  O'Beirne's  tube,  and  to 
piunp  some  water  into  the  bowel  as  the 
tube  is  advanced.  It  is,  however,  hable  to 
coil  upon  itself,  and  so  cause  error.  In 
doubtful  cases,  bimanual  examination  may 
be  employed  in  adults  with  advantage.  For 
this  the  patient  should  be  placed  in  the 
lithotomy  position  and  completely  anaesthe- 
tised. The  bladder  having  been  emptied, 
the  sphincters  of  the  anus  should  be  dilated, 
and  the  operator's  left  hand,  well  oiled, 
should  be  cautiously  passed  into  the  rectmn. 
With  the  aid  of  the  right  hand  pressed 
firmly  into  the  left  iliac  fossa,  the  upper 
part  of  the  rectum  may  thus  be  thoroughly 
explored. 

If  the  passage  be  only  moderately  con- 
stricted, attention  to  diet  and  the  use  of 
laxative  purgatives  may  enable  the  patient 
to  live  in  comparative  comfort.  But  if 
there  be  ulceration,  the  stricture  will  always 
be  liable  to  inflammation,  and  by  oedema 
and  congestion  of  the  mucous  membrane 
may  completely  obstruct  the  passage.  It 
has  also  a  natural  tendency  to  contraction, 
and  may  thus  ultimately  produce  retention 
of  fseces.  If,  in  this  condition,  operative 
interference  be  delayed,  ulceration  and  per- 
foration of  the  distended  bowel  may  result, 
and  cause  rapidly  fatal  peritonitis.  This 
ulceration  very  frequently  occurs  in  the 
caecum.  The  treatment  of  stricture  wiU 
vary  with  its  position  and  cause.  If  it  be 
at  the  anal  orifice,  a  plastic  operation, 


planned  accordiag  to  the  circumstances  ol 
the  case,  sometimes  effects  a  complete  cure. 
If  it  be  in  the  lower  part  of  the  rectum, 
dilatation  may  be  employed.  For  this, 
laminaria  tents  are  very  serviceable.  A 
tent  of  suitable  size,  with  a  long  firmly 
attached  tape  loop,  should,  when  lubricated 
with  glycerine,  be  passed  into  the  stricture 
and  left  there  for  twenty-four  hours.  When 
it  is  withdrawn,  the  passage  wiU  be  found 
to  be  greatly  enlarged,  and  the  introduction 
every  second  day  of  a  gum  elastic  bougie, 
well  softened  in  warm  water,  will  prevent 
a  recurrence  of  contraction.  The  size  of 
the  bougie  may  with  advantage  be  gradually 
increased.  The  bougie  shoidd  not  be  intro- 
duced by  the  patient  or  any  inexperienced 
attendant,  for  Ul-Jirected  efforts  have  in 
some  cases  led  to  perforation  and  a  fatal 
result.  If  there  be  ulceration,  appropriate 
treatment  must  be  employed.  But  if  it  be 
extensive,  the  patient's  comfort  and  pro- 
longation of  Ufe  will  be  best  attained  by  the 
operation  of  left  lumbar  colotomy.  As  a 
regular  daily  evacuation  can  then  be  in- 
sured without  discomfort,  and  as  the  ulcer 
will  no  longer  be  irritated  by  the  passage 
of  fseces,  the  patient's  health  will  improve, 
the  local  pain  cease,  and  the  diseased  sm'- 
face  be  placed  under  more  favourable  con- 
ditions for  repair. 

Lumbar  colotomy  is  also  the  best  mode 
of  treating  strictures  at  the  upper  part  of 
the  rectum,  and  so  inaccessible  for  dila- 
tation, if  they  cause  retention  of.  fseces ; 
and  for  all  strictures  compHcated  by 
recto-vesical  or  recto-vaginal  fistulae,  or  hy 
perirectal  sinuses  opening  on  the  peiineum 
or  adjacent  parts.  In  some  cases,  when 
colotomy  has  been  performed  for  persistent 
retention  of  fseces  ia  consequence  of  a  stric- 
ture at  the  upper  part  of  the  rectum,  motions 
will,  after  a  short  time,  again  pass  through 
the  rectum.  This  results  from  relaxation 
of  the  stricture  when  no  longer  irritated  by 
the  accumulation  of  fseces  above  it,  and  by 
the  straining  efforts  to  expel  them.  If  the 
condition  of  the  rectimi  be  curable,  the 
lumbar  opening  may  be  closed  when  occa- 
sion for  it  has  ceased.  But,  as  a  rule,  it 
causes  very  Httle  inconvenience,  which  is 
cheerfully  endured  by  patients  who  have 
experienced  the  discomfort  and  danger  of 
retention  or  difficult  evacuation  of  fseces. 

Forcible  dilatation  of  rectal  strictures  by 
specially  contrived  instruments,  or  by  water 
pressure,  is  very  dangerous.  The  incision 
of  the  strictm'e  in  one  or  many  parts, 
though  advocated  by  some  surgeons,  does 
not  appear  to  be  free  from  danger  of  pyemia 
or  perfrectal  inflammation.  Recently,  linear 
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f)roctotomy  has  been  performed,  with  al- 
eged  good  resvdts,  for  simple  strictures  near 
the  lower  end  of  the  rectum.  For  this  pur- 
pose, a  suitably  ciurved  trocar  and  canula 
should  be  introduced  into  the  rectum, 
passed  through  the  wall  of  the  bowel  above 
the  strictiure  in  the  median  line  posteriorly, 
and  through  the  cutaneous  surface  below 
the  coccyx.  The  trocar  having  been  with- 
drawn, the  wire  of  an  ecraseur  should  be 
passed  through  the  canula,  and  all  the 
structures  within  the  loop  of  wire  slowly 
cut  through.  The  galvanic  ecraseur  may  also 
be  used  for  this  purpose.  The  wound  should 
be  dressed  in  the  ordinary  way,  and  allowed 
to  heal  by  granulation. 

Obstruction  of  the  rectum,  due  to  growths 
within  the  bowel  or  to  pressure  from  with- 
out, will  cause  symptoms  similar  to  those  of 
stricture.  Very  rarely,  a  large  fibroid  poly- 
pus may  be  the  cause,  or  more  rarely  still 
some  other  benign  growth.  Syphilis  may 
sometimes  produce  it  by  broad  outgrowths 
from  the  mucous  membrane.  Cancer  of 
the  rectum  is  a  frequent  cause,  and,  in  these 
cases,  sometimes  stricture  and  obstruction 
from  new  growths  are  combined.  Malignant 
disease  of  the  bladder,  or  uterus  and  ovaries, 
sarcoma  of  the  sacrum,  or  even  hydatid 
tumours,  may  occasion  obstruction.  "When 
a  fibroid  polypus  or  other  benign  growth 
exists,  it  shoiild  be  removed  in  the  appro- 
priate manner.  Obstruction  from  syphiHs 
should  be  treated  with  anti-syphilitic  reme- 
dies, and,  if  reUef  be  not  speedily  derived, 
colotomy  should  be  performed.  In  obstruc- 
tion from  any  other  cause,  colotomy  wiU  be 
necessary  to  relieve  the  immediate  reten- 
tion of  faeces,  and  in  some  cases  as  a  pre- 
liminary to  further  operations,  such  as  exci- 
sion of  the  lower  part  of  the  rectum.  When 
the  obstruction  is  due  primarily  to  disease 
of  the  uterus,  the  possibility  of  obstruction 
of  the  csecum  or  some  part  of  the  small 
intestine  as  well  as  of  the  rectum,  should 
be  remembered,  and  careful  examination 
of  the  abdomen  be  made  by  percussion  and 
palpation ;  so  as  if  possible  to  determine 
whether  left  or  right  lumbar  colotomy  or 
enterotomy  would  be  the  most  suitable  pro- 
cedure. 

Ulceration  of  the  Rectum. — The  mu- 
cous membrane  of  the  rectum  is  liable  to  ul- 
ceration from  many  causes.  The  passage  and 
presence  of  fseces  or  flatus  have  no  injurious 
effect  on  the  normal  mucous  surface.  But, 
if  there  be  any  lesion  of  this  surface,  the 
deeper  structures  do  not  possess  this  im- 
munity, and  may  thus  become  the  seat  of 
inflammation  and  suppuration  from  the 
irritation  of  fsecal  matter  or  of  intestinal 


gases.  Simple  ulcers  may  therefore  result 
from  wounds  caused  by  fish-bones  or  the 
like,  which  have  been  accidentally  swal- 
lowed, or  by  roughly  introduced  enema- 
tubes  or  other  instruments. 

Chronic  catarrh  may,  by  long-continued 
maceration,  render  the  mucous  surface 
liable  to  abrasion  and  so  induce  ulceration. 
The  solitary  lymphoid  glands  of  the  rectum 
are,  like  those  in  the  other  parts  of  the 
intestine,  liable  to  inflammation  and  sup- 
puration, and  if  the  resulting  abscesses  burst  ' 
into  the  rectum,  funnel-shaped  ulcers  of 
minute  size  will  result.  These,  if  many 
in  number  and  close  together,  may  be- 
come confluent,  and  so  cause  destruction 
of  a  considerable  extent  of  mucous  sur- 
face. 

Dysentery,  tuberculosis,  syphilis,  and 
malignant  disease  of  the  rectum,  frequently 
produce  ulceration. 

Leucorrhceal  or  other  vaginal  discharges 
may  also  cause  ulceration  of  the  anal  orifice 
or  passage. 

Follicular,  dysenteric,  and  tubercular 
idcers  are  not  limited  to  the  rectum,  and 
affect  a  more  or  less  considerable  extent  of 
the  rest  of  the  intestine.  They  belong, 
therefore,  to  medical  rather  than  surgical 
practice,  and  smrgical  interference  is  only 
required  if  perforation  of  the  rectum  has 
occurred,  when  pelvic  cellulitis,  ischio- 
rectal abscess,  and  perineal,  recto-vesical  or 
recto-vaginal  fistulee  may  result. 

The  symptoms  of  simple  ulceration 
will  vary  with  the  situation  of  the  ulcer. 
If  it  be  at  the  orifice  or  in  the  anal  passage, 
the  patient  will  probably  experience  pain  in 
defaecation,  and  there  may  be  great  spasm 
of  the  sphincter  muscles.  There  will  always 
be  a  discharge  of  muco-purulent  or  puru- 
lent fluid,  and  sometimes  of  blood.  If  the 
ulcer  be  above  the  anus,  there  wiU  not 
usually  be  any  pain,  and  the  discharge  alone 
will  indicate  that  the  condition  of  the  part 
is  abnormal.  Digital  and  ocular  examina- 
tion must  ascertain  the  cause.  Sometimes, 
an  ulcer  may  exist  without  the  patient 
being  in  any  way  aware  of  it. 

The  treatment  is  sufliciently  simple. 
Attention  to  diet,  mild  laxatives,  and  iodo- 
form in  powder  or  as  an  ointment,  or  cotton 
wool  steeped  in  a  two  per  cent,  solution  of 
nitrate  of  silver  applied  locally,  will  usually 
ensure  healing.  If  there  be  much  pain  or 
spasm,  forcible  dilatation  of  the  anus  when 
the  patient  has  been  anfcsthetised  will 
produce  temporary  paresis  of  the  sphincter 
muscles,  and  so  expedite  the  case  by 
relieving  pain.  If  the  ulceration  result 
from  chronic  catarrh,  the  exciting  cause 
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must  be  removed  and  then  the  above  treat- 
ment employed. 

Sjfphilitio  ulceration  may  occur  in  any 
stage  of  the  disease.  The  anal  orifice  or 
passage  may  be  the  seat  of  a  primary  sore 
from  accidental  infection  or  unnatural 
intercourse.  It  will  cause  pain  in  defaeca- 
tion,  and  may  from  irritation  by  fsecal 
matter  become  very  large.  The  indm-ation 
and  the  indications  of  syphiHs  in  lymphatic 
glands,  &c.,  will  render  the  diagnosis  easy. 
Ordinary  anti-syphihtic  treatment  will, 
with  attention  to  cleanliness,  suffice. 
Phagedenic  ulceration  must  be  treated,  as 
elsewhere,  by  cauterisation  with  nitric  acid 
or  chloride  of  zinc,  hot  baths,  poultices, 
tonics,  and  abundant  nutriment. 

The  loss  of  tissue  is  considerable,  and 
stricture  of  the  orifice  generally  results. 
This  must  be  treated  by  dilatation  or  a 
plastic  operation,  according  to  circum- 
stances. 

In  the  secondary  stage,  mucous  papules 
in  the  anus  or  condylomata  round  it  may, 
in  unhealthy  subjects,  suppurate  and  pro- 
duce extensive  serpiginous  ulceration. 
Iodide  of  potassium  in  five-grain  doses,  hot 
baths,  iodoform  in  powder,  and,  if  neces- 
sary, cauterisation  mth  nitric  acid  will  be 
the  suitable  mode  of  treatment. 

In  the  tertiary  stage,  the  lower  part  of 
the  rectum  is,  especially  in  women,  a 
frequent  seat  of  syphilis.  The  submucous 
tissue  may  be  uniformly  infiltrated  so  as 
to  produce  rigidity  and  stenosis  of  the 
bowel,  or  gummata  of  large  size  may  cause 
projections  into  the  lumen  of  the  tube,  or 
numerous  minute  gummata  may  form  and 
gradually  extend  for  a  considerable  dis- 
tance up  the  rectima.  Ulceration  of  the 
mucous  membrane  sjieedily  ensues.  The 
patient  will  suffer  from  obstruction  or 
stenosis  of  the  bowel.  The  discharge  of 
sanious,  offensive  fluid  is  abundant,  and  the 
pain  is  often  very  severe.  Perforation  into 
the  vagina  frequently  occurs.  The  dia- 
gnosis is  often  very  difficult.  A  history  of 
syphilis  or  evidence  of  the  disease  in  other 
parts  of  the  body  may  indicate  the  nature 
of  the  case ;  but,  when  the  distance  is 
extensive,  it  does  not  yield  readily  to  anti- 
syphilitic  treatment.  In  such  cases  lumbar 
colotomy  would  be  most  suitable,  and,  the 
ulcerated  surface  being  no  longer  irritated 
by  the  passage  of  faeces,  would  be  more 
lilcely  to  heal.  In  less  severe  cases,  in*iga- 
tion  with  dilute  Condy's  fluid,  and  the  in- 
ternal administration  of  decoction  of  bark 
with  biniodide  of  mercury,  will  be  found 
beneficial.  One-drachm  doses  of  the  liq. 
hydrargyri  biohloridi,  with  five-grain  doses 


of  the  iodide  of  potassium,  will  be  found  to 
be  a  most  convenient  method  of  administer- 
ing the  biniodide  of  mercury. 

Malignant  Disease  of  the  Eectum.  

The  mucous  membrane  of  the  rectmn  at, 
and  for  some  extent  above,  its  junction  with 
the  anus,  is  not  infrequently  subject  to 
hyperplasia.  This  at  first  results  in  con- 
siderable  enlargement  of  Lieberkuhn's  fol- 
licles, and,  as  secondary  consequences  of 
irritation,  hypertrophy  of  the  tunica 
mucosa  muscularis  and  infiltration  of  the 
submucous  tissue  with  leucocytes.  The 
growth  may  be  greater  at  some  parts  of  the 
circumference  of  the  bowel  than  at  others, 
with  the  result  of  irregular  projections 
into  the  lumen  of  the  tube.  There  is  also 
increased  vascularity.  If  this  be  all,  the 
grovrth  is  benign,  and  forms  the  superficial 
adenoma  of  Klebs.  But,  if  the  continuity 
of  the  membrana  propria  or  basement 
membrane  be  broken  through,  and  if  the 
epithehal  cells  grow  or  pass  along  the 
lymph-channels  among  the  component  ele- 
ments of  the  other  structures  of  the  bowel, 
it  becomes  true  cancer.  The  immigrant  cells 
form  centres  for  new  epithehal  growths, 
which  produce,  by  irritation,  changes  in 
the  surroimding  structures.  These  growths 
contribute  to  the  obstruction  of  the  bowel, 
and  by  pressure  may  produce  atrophy 
and  lilceration  of  the  mucous  surface. 
The  disease  may  in  this  manner  extend 
along  the  bowel,  or  invade  the  perirectal 
tissues  and  neighbouring  organs,  such  as 
the  vagina,  prostate,  or  bladder.  _  If  per- 
foration of  the  bowel  ensue,  ischio-rectal 
suppuration  and  perineal  sinuses  may  re- 
sult, or  fistulous  communications  form  into 
the  vagina  or  bladder.  The  lymphatic 
glands  in  connection  with  the  bowel,  and 
the  Hver  through  the  portal  system  of 
veins,  may  be  the  seat  of  secondary 
growths,  and  cancerous  cachexia  ensue. 

If  the  irritative  process  predominate 
in  the  growths,  scirrhus  wiU.  result,  with 
induration  and  contraction  of  the  walls  of 
the  bowel.  This  variety  of  cancer  does 
not  occur  frequently  in  the  rectum.  If  the 
epithehal  growths  form  the  chief  part,  the 
cancer  is  soft  or  encephaloid.  In  this 
variety  there  is  less  induration  and  con- 
traction, but  the  lumen  of  the  bowel  is 
obstructed  by  large,  very  vascular  growths, 
which  are  sometimes  of  the  cauliflower 
form  and  are  very  liable  to  slough.  The 
epithelial  new-growth  tends  to  develop  ac- 
cording to  the  type  of  the  normal  epithe- 
lium of  the  part  from  which  it  is  derived. 
Microscopic  examination  of  soft  cancer  of 
the  rectum  usually  discloses,  therefore,  a 
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tubular  structiire,  the  tubules  being  sheathed 
■^vith  a  single  layer  of  cylindrical  epithehal 
cells,  and  resembling  Lieberkiihn's  follicles. 
This  constitutes  what  is  known  as  cylindri- 
cal-celled or  adenoid  carcinoma  or  epithe- 
homa.  Colloid  cancer  will  result  from  the 
corresponding  degeneration  of  the  epithe- 
lium, so  that  elements  of  the  new  growth 
resemble  boiled  sago-grains  embedded  in  the 
surrounding  indurated  tissues.  Melanosis 
also  sometimes  occurs  in  the  rectum. 

The  symjptoms  are  at  first  very  in- 
definite. As  the  disease  is  usually  pain- 
less imtil  ulceration  has  taken  place,  con- 
stipation and  difficulty  in  defsecation  are  the 
first  indications.  "When  ulcers  form,  dis- 
charge of  sero -purulent  or  sanious  fluid  or 
of  blood  will  occm:,  but,  if  the  case  be  com- 
pUcated  with  piles,  the  source  of  the  dis- 
charge may  be  mistaken.  Careful  explora- 
tion of  the  rectum  should  therefore  be  made 
in  aU  cases  of  constipation  or  of  purulent 
or  other  dischai'ge  from  the  bowel.  When 
the  growth  presses  upon  the  nerves  of  the 
sacral  plexus,  cramps  and  painful  sensa- 
tions in  the  lower  extremities  are  often  ex- 
perienced. If  the  bladder  or  prostate  be 
involved,  there  may  be  difficulty  in  mic- 
turition, and  the  passage  of  faeces  into  the 
bladder  through  a  fistulous  opening  will 
very  probably  produce  cystitis.  As  the 
ulceration  progresses,  pain  in  defsecation  in- 
creases, and  complete  obstruction  of  the 
bowels  often  results ;  partly  from  the  occlu- 
sion of  the  tube  by  growths  or  by  contrac- 
tion, and  partly  from  the  arrest  of  peri- 
stalsis, in  consequence  of  the  musciilar 
fibres  of  the  bowel  being  destroyed  or  im- 
paired. The  rate  of  progress  will  vary  with 
the  nature  of  the  cancer.  In  the  firm, 
contracting  variety,  it  is  much  less  rapid 
than  in  the  encephaloid  form. 

Cancer  of  the  other  pelvic  viscera  may, 
by  direct  continuity,  invade  the  rectum. 
In  such  cases,  obstruction  of  the  bowels 
will,  so  far  as  regards  the  rectum,  usually 
be  the  chief  symptom. 

The  anal  passage  is  sheathed  with  squa- 
mous stratified  epithelium,  and  the  external 
orifice  is  abimdantly  supplied  with  anal 
glands.  The  epithelium  of  these  glands,  or 
ot  the  rete  mucosum,  may  be  the  starting 
point  of  new  growths.  When  these  have 
perforated  the  basement  membrane,  epithe- 
homa  of  the  anus  is  the  result.  It  usually 
commences  as  a  small  nodule  or  wart,  which 
has  sometimes  been  mistaken  for  an  external 
or  mtermediate  pile.  The  surface,  however. 
Boon  becomes  fissured  and  ulcerated,  and 
bleeding  or  sanious  discharge  results.  The 
disease  generally  extends  along  the  cuta- 


neous surface  round  the  anus,  but  it  may 
also  pass  up  the  bowel,  or  in  both  directions 
simultaneously.  Anal  epithelioma  is  much 
more  painful  than  rectal  cancer.  The  pain 
during  defsecation  is  very  severe,  and  it  is 
also  more  constant  than  in  the  rectal 
disease,  and  often  radiates  to  distant  parts. 

The  diagnosis  of  malignant  disease  of 
the  rectum  does  not  usually  present  much 
difficulty.  Syphihtic  ulceration  is  alone 
likely  to  be  mistaken  for  it.  The  margin 
of  the  anus  is  sometimes  from  accidental 
infection,  or  fr-om  imnatural  intercourse, 
the  seat  of  a  primary  syphilitic  sore.  If 
this  be  of  an  imhealtliy  character,  it  may 
very  greatly  resemble  an  epitheUomatous 
ulcer.  But  anal  epithelioma  is  usually 
an  affection  of  advanced  life,  and  primary 
syphilis  would  probably  occur  in  younger 
persons.  The  history  of  the  case,  the  pre- 
sence or  absence  of  other  indications  of 
S3^hilis,  and  the  result  of  antisyphilitic 
treatment,  in  doubtfiil  cases,  should  render 
the  diagnosis  certain.  Syphilitic  ulceration 
of  the  rectum  is  not  so  readily  distinguishable 
from  cancer.  The  lower  part  of  the  rectum 
is  a  frequent  seat,  especially  in  women,  of 
tertiary  syphilitic  growths,  which  may  be 
of  sufficient  size  to  considerably  obstruct 
the  tube,  and  when  ulceration  ensues  the 
resemblance  to  cancer  is  very  great. 

Some  writers  suggest  microscopic  ex- 
amination of  shreds  detached  from  the 
ulcerated  surface  as  a  diagnostic  means; 
but  while  it  might  possibly  corroborate 
a  diagnosis  formed  on  other  groimds,  in 
really  difficult  cases  it  would  not  be  of 
much  service,  and  the  suggestion  appears 
to  be  theoretical  rather  than  practical. 
The  history  of  the  case,  the  general  con- 
dition of  the  patient,  and  the  effect  of 
antisyphihtic  treatment  would  form  the 
best  grotmds  for  a  diagnosis ;  and  in  bad 
cases,  the  paUiative  treatment  of  lumbar 
colotomy  would  be  the  same  for  both 
affections. 

Treatment. — Anal  epithelioma  must  be 
freely  removed  as  in  other  parts  of  the 
body,  unless  the  disease  has  progressed  too 
far  to  admit  of  operation.  If  the  gi-owth 
be  limited  in  size  and  superficial,  it  may 
be  at  once  excised,  and  haemorrhage  arrested 
by  ligature  of  vessels  or  by  the  actual 
cautery.  Iodoform  in  powder  would  be  the 
best  subsequent  application.  But  if  the  ex- 
tent of  the  disease  requires  the  removal  of  a 
portion  of  the  anal  wall,  the  passage  should 
be  forcibly  dilated,  and  a  curved  incision  of 
suitable  extent  should  be  made  in  the  healthy 
skin  corresponding  in  situation  to  the  part 
that  is  to  be  removed.    The  dissection 
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should  then  be  carried  up  through  the  peri- 
neal tissues,  until  the  upper  lunit  of  the 
growth  has  been  passed,  and  the  diseased 
portion  removed  by  the  ordinary  or  gal- 
vanic ecraseiu',  or  veith  the  knife  or  scissors, 
according  to  the  circumstances  of  the  case 
and  the  predilection  of  the  operator. 

When  the  anterior  vi^all  has  to  be  re- 
moved, the  introduction  of  a  fuU-sized 
metal  catheter  into  the  bladder  'will  be  of 
service  in  indicating  the  position  of  the 
m-ethi-a  and  prostate  gland.  If  the  whole 
of  the  anus  must  be  removed,  the  incision 
must  be  made  correspondingly,  and  the 
isolated  bowel  excised  with  the  ^craseur. 
Some  recommend  the  preliminary  insertion 
of  Ugatures  a  little  above  the  proposed  hue 
of  excision,  which  may  afterwards  be  used 
to  imite  the  mucous  and  cutaneous  sur- 
faces. If  this  can  be  accompHshed,  the 
habiHty  to  subsequent  stricture  will  be 
greatly  diminished;  but,  as  a  rule,  the 
tension  of  the  parts  is  such  as  to  cause  the 
sutures  to  cut  thi-ough  and  be  useless. 

Cancer  of  the  rectum  has  latterly, 
owing  to  the  enterprise  of  Continental  and 
more  recently  of  Enghsh  sm-geons,  been 
treated  by  operation  much  more  than  was 
formerly  deemed  possible  or  justifiable. 
Experience  has  proved  that  three  or  four 
inches  in  length  of  the  bowel  can  be 
removed  with  safety  at  the  time  of  the 
operation,  and  with  the  result  of  complete 
cure  in  some  cases,  and  of  great  ameliora- 
tion in  others.  The  indications  for  re- 
moval are  that  the  upper  limit  of  the 
growth  should  be  accessible,  and  should  not 
be  so  far  from  the  anal  orifice  as  to  en- 
danger wounding  the  peritoneum  during 
the  operation  ;  and  that  the  disease  should 
be  limited  to  the  rectmn  and  not  involve 
the  other  pelvic  viscera.  The  absence  of 
secondary  growths  in  lymphatic  glands  or 
in  the  liver  should  also,  so  far  as  possible, 
be  ascertained.  These  conditions  being 
fulfilled,  an  extension  upward  of  the  dis- 
section required  for  removal  of  the  anus 
until  the  upper  limit  of  the  growth  has 
been  passed,  and  the  removal  of  the  isolated 
bowel  by  the  ecraseur,  would  suffice.  At- 
tempts to  unite  the  mucous  and  cutaneous 
sm-faces  are  useless.  Opening  the  peri- 
toneal sac  very  seriously  affects  the  chance 
of  a  successful  result.  In  order  to  so  far 
as  possible  prevent  this  occurrence,  the 
bladder  shoidd  be  distended  by  injections 
of  water,  by  which  the  recto-vesical  fold  of 
peritoneum  would  be  considerably  elevated. 
If  it  should  be  wounded,  the  aperture,  if 
small,  should  be  closed  by  a  Hgatm'e,  and, 
if  large,  a  drainage-tube  should  be  inserted. 


and  opium  freely  administered.    In  all 
such  operations,  and  also  when  the  wholn 
or  a  large  part  of  the  anus  is  to  be  re- 
moved, limibar  colotomy  is,  in  the  writer's 
opinion,  most  advisable  as  a  preliminary,  i 
When  this  has  been  performed,  a  daUy  pain- 
less evacuation  can  take  place,  the  nutri- 
tion of  the  patient  is  not  interfered  with, 
the  ulcerated  bowel  is  no  longer  irritated  by 
the  passage  of  fseces,  or  by  the  existence  of  j 
fetid  gases  resulting  from  the  fermentation  j 
of  retained  fseces ;  and  the  wound  caused  j 
by  the  subsequent  operation  is  also  free 
from  such  noxious  influences. 

In  some  cases,  a  portion  only  of  the  wall 
of  the  rectum  will  require  removal.  This 
can  be  accompUshed  after  forcible  dilata- 
tion of  the  anus,  or  di^dsion  in  the  median 
line  posteriorly  of  all  the  tissues  from  the 
mucous  membrane  to  the  skin,  extending 
as  high  as  the  tip  of  the  coccyx.  The  re- 
quisite portion  of  the  rectum  can  be  re- 
moved vsdth  scissors  or  the  ecraseur.  In- 
continence of  fseces  is  not  very  frequently 
a  result  of  these- operations. 

In  cases  where  removal  of  the  growth 
is  impossible,  lumbar  colotomy  will  be  the 
best  paUiative  treatment.  Careful  irriga- 
tion of  the  rectum,  with  carboHc  acid  solu- 
tion or  with  diluted  Condy's  fluid,  should  - 
also  be  employed.  Scraping  the  ulcerated  - 
surface,  and  subsequently  applying  the 
actual  cautery  to  it,  are  sometimes  of 
service,  and  appear,  for  a  time  at  any  rate, 
to  promote  a  growth  of  healthy  granula- 
tion-tissue. I 

Sarcoma  seldom  occurs  primarily  in  the 
rectum,  but  may  invade  it  from  other  stir- 
rounding  parts.    It  is  not  impossible  that  I 
some  of  the  recorded  cases  of  encephaloid  ' 
cancer  may  really  have  been  sarcomata,  in 
the  days  when  the  microscopic  character- 
istics of  both  kinds  of  growth  had  not  been 
so  clearly  distinguished  as  they  have  been 
in  later  times.    The  treatment  would  be  j 
the  same  as  for  cancer. 

See  also  Fissure  of  the  Anus  ;  Fistula  j 
IN  Ano  ;  H^MOERHOiDS ;  Periproctitis  ; 
Proctitis  ;   Prolapsus  Ani   et  Eecti  ; 
Pruritus  Ani  ;  Eecto-Vesical  Fistula. 

Jeremiah  McCarthy. 

EEDUCTION  EN   BLOC,   or  EN 
MASSE.    See  Hernia,  Strangulated. 

REFRACTION,  EiTors  of.— In  this 
article  the  following  abbreviations  are  em- 
ployed : — A.,  accommodation ;  As.,  astig-  ; 
matism ;  d.,  dioptro  :  E.,  emmetropia ;  Fi,, 
horizontal  focus ;  f  vertical  focus ;  H., 
hypermetropia ;  M.,  myopia;  v.,  vision; 


\ 


Refraction,  Errors  of 


+  convex. ;  - concave  ;  < ,  less  than ; 
',  one  foot  or  one  minute ;  one  inch  or 
one  second ;  O)  combined  with. — The  func- 
tion of  the  refracting  apparatus  of  the  eye 
is  to  bring  rays  proceeding  from  external 
objects  to  a  focus  on  the  sentient  layer  of 
the  retina,  and  thereby  give  a  distinct  image 
of  such  objects.  The  calculation  of  the 
passage  of  rays  of  hght  through  the  various 
media  of  the  eye — cornea,  lens,  &c. — is  a 
very  compUcated  one  ;  in  order  to  simpUfy 
it,  it  has  been  proposed  to  substitute  for  the 
actual  eye  a  diagrammatic  one  consisting 
of  a  single  refracting  surface,  bounded  an- 
teriorly by  air  and  posteriorly  by  vitreous 
humour.  The  dimensions  of  such  an  eye 
have  been  fixed  by  Bonders  as  foUows  : — 
Eadius  of  curvature  of  the  single  refracting 
surface  (the  cornea)  =  5  mm. ;  total  length 
of  the  eye  from  cornea  to  retina  -  20  mm. ; 

distance  of  nodal  point  behmd  the  cornea 

4 

=  omm.;  index  of  refraction  =-.   It  will 

o 

be  seen  that  the  nodal  point  coincides  with 
the  centre  of  the  cornea.  This  goes  by  the 
name  of  the  '  reduced  eye  '  of  Bonders ;  with 
it  calculations  about  the  optical  properties 
of  the  eye  are  very  simple,  and  the  results 
are  so  nearly  correct  as  to  suffice  for  all 
practical  purposes. 

The  relation  between  the  refractive 
power  and  the  length  of  axis  of  the  '  reduced 
eye '  is  such,  that  parallel  rays  falling  on  the 
cornea  are  brought  to  a  focus  on  the  retina. 
Such  an  eye  is  called  emmetropic,  or  is  said 
to  be  in  a  condition  of  emmetropia  (E.). 
This  relation  may  be  distm-bed,  so  that 
the  focus  of  entering  parallel  rays  is  either 
(1)  anterior  to  the  retina  or  (2)  posterior  to 
it;  in  the  former  case  the  eye  is  called 
myopic,  or  is  said  to  be  in  a  state  of 
myopia  (M.) ;  in  the  latter  the  eye  is  called 
hypermetropic,  or  is  said  to  be  in  a  state 
of  hypermetropia  (H.). 

In  neither  of  these  cases  is  a  distinct 
image  of  a  distant  external  object  formed 
on  the  retina ;  the  image  of  any  point  of 
such  an  object  is  not  a  point  on  the  retina, 
but  a  circle  of  difiusion,  the  rays  proceeding 
from  the  external  poiat  haviog  come  to  a 
focus  before  reaching  the  retina  in  (M.),  or 
being  on  their  way  to  a  focus  behiad  the 
retina  in  (H.).  In  both  cases  the  image  of 
the  external  object  is  a  number  of  over- 
lapping circles  of  diffusion,  and  is  therefore 
blurred. 

There  is  a  third  anomalous  condition  of 
the  eye,  in  which  the  image  on  the  retina 
of  an  external  point  is  not  itself  a  point; 
this  is  the  affection  Imown  as  astigmatism 
(As.),  which  we  shall  describe  later  on. 


These  three  departures  from  emmetropia 
— ^viz.  myopia,  hypermetropia,  and  astig- 
matism— are  what  we  have  to  consider. 
They  are  often  collectively  described  as 
ametropia. 

Before  the  description  of  these  affections 
a  few  words  must  be  said  about — (1)  the 
nuoniering  of  lenses ;  (2)  the  accommo- 
dation of  the  eye ;  (3)  the  determination 
of  the  acuity  of  vision. 

Numbering  of  Lenses. — TiU  a  few  years 
ago,  lenses  were  numbered  according  to 
their  focal  length,  generally  expressed  in 
inches,  and  the  unit  of  measurement  taken 
was  a  lens  whose  focal  length  was  one  inch, 
and  whose  focal  power,  therefore,  being  the 
reciprocal  of  the  focal  length,  would  be  ex- 
pressed by  unity.  Nearly  all  other  lenses 
with  which  oculists  have  to  deal  are  of  a 
longer  focal  length  than  one  inch,  say  twelve 
or  twenty  inches.  The  focal  power  of  these 
lenses  would  be  expressed  by  fractions  ~ 
and  ^  in  the  cases  we  have  chosen  for  illus- 
tration. Working  out  combinations  of  these 
lenses  necessitated  much  troublesome  cal- 
culation of  fractions.  To  avoid  this,  as  well 
as  other  disadvantages,  the  metrical  system 
of  numberiag  lenses  has  been  suggested, 
and  is  now  almost  universally  adopted. 

Here  the  unit  of  measurement  is  a  lens 
whose  focal  length  is  1  metre.  The  focal 
power  of  this  lens  is  called  a  dioptre  (1  d)  ; 
shortly,  the  lens  itself  is  called  a  dioptre. 
A  lens  of  twice  the  refractive  power,  and 
whose  focal  length  is  therefore  half  a  metre, 
is  called  2  dioptres  (2d).  A  lens  of  half  the 
focal  power  of  the  first  will  be  '50  d,  and  have 
a  focal  length  of  2  metres,  and  so  on.  The 
focal  lengths  are  better  expressed  in  centi- 
metres ;  thus  the  focal  length  of  a  Ions  of 
1  D  is  100  cm. ;  of  2  d,  50  cm. ;  and  gene- 
rally  the  focal  length  of  a  lens  is  found  in 
centimetres  by  dividing  100  by  the  number 
of  the  lens  in  dioptres  ;  and  conversely  the 
focal  power  of  a  lens  is  foimd  in  dioptres 
by  dividing  100  by  the  number  of  centi- 
metres in  the  focal  length. 

For  example,  take  a  lens  of  5  d  ;  what  is 

its  focal  length  in  centimetres  ? — =  20 ; 

0 

therefore  the  focal  length  is  20  cm. 

Again,  what  is  the  focal  power  of  a  lens 

of  40  cm.  focal  length  =  |  =  2-50 ; 

therefore  the  strength  of  the  lens  is  2-50  d. 

Of  course  the  signs  +  and  -  are  prefixed 
to  mmibers  denoting  the  strength  of  the  lens 
according  as  the  lens  is  convex  or  concave. 

To  convert  from  inches  to  dioptres  is 
equally  simple.    Only  English  inches  will 
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here  be  referred  to.  Amfetre  =  40  in.  nearly ; 
therefore  a  lens  of  1  d  has  focal  length  of 
40  in.,  and  therefore  a  focal  power  of 

~,  according  to  the  old  notation.  A  lens 
40  " 

of  3  D  is  three  times  as  strong  as  the  first ; 
therefore  its  focal  power,  according  to  the 
3 

old  notation,  is  — ,  and  its  focal  length 

40    i„i  • 
-  =  13^m. 

The  general  rule  is :  to  find  the  number 
of  D  in  a  lens,  divide  40  by  its  focal  length 
in  (EngHsh)  inches  ;  to  find  the  focal  length 
of  a  lens  in  (Enghsh)  inches,  divide  40  by 
the  number  of  d  in  the  lens. 

Thus  a  lens  whose  focal  length  is  12" 

is  ^  =  3"5  D  (nearly) ;  and  a  lens  of  7  d  has 


12 


40 


a  focal  length  =  y  =  6"  (nearly). 

In  the  following  article  lengths  will,  as 
a  rule,  be  expressed  in  metres  and  centi- 
metres ;  occasionally  the  equivalent  in  feet 
or  inches  being  given.  It  is  useful  to  re- 
member that,  approximately,  1  m^tre  =  40" ; 


1  cm. 


5 


lmm.  =  - 


Accommodation  (A.). — All  eyes  have  the 
power  of  increasing  by  a  muscular  effort 
their  refractive  power ;  this  is  known  as  the 
power  of  accommodation.  This  is  not  the 
place  to  discuss  the  physiology  of  the  act ; 
all  we  are  concerned  with  is  the  measm-e  of 
it.  Bonders  showed  that  the  amount  of  ac- 
commodation was  independent  of  the  refr'ac- 
tive  condition  of  the  eye,  and  depended  only 
on  the  age  of  the  individual.  It  is  very  con- 
venient to  imagine  that  the  eye,  in  calhng 
into  action  its  power  of  accommodation, 
takes  to  itself  an  auxiliary  convex  lens,  the 
strength  of  which  equals  the  increase  of 
refractive  power  caused  by  the  accommoda- 
tive effort.  This  auxihary  lens  ought,  strictly, 
to  be  imagined  as  being  placed  in  the  posi- 
tion of  the  nodal  point  of  the  eye,  but  we 
may,  without  an  error  of  practical  impor- 
tance, Guppose  it  placed  in  fr-ont  of  the  eye, 
in  the  position  of  an  ordinary  spectacle - 
glass.  This  way  of  looking  upon  accom- 
modation, as  a  power  residing  in  the  eye  of 
placing  in  front  of  itself  a  magnifying  glass 
of  suitable  strength,  wiU  be  foimd  very  use- 
ful when  we  come  to  examine  the  various 
errors  of  refraction. 

The  strength  of  this  imaginary  auxHiaiy 
lens  is  best  expressed  in  dioptries. 

The  greatest  amount  of  accominodation 
an  eye  can  exert  is  called  its  a/nvpbitude  of 
accommodaUon. 


Bonders  drew  up  the  following  table  of 

the  amplitude  of  accommodation  possessed 
by  the  eye  at  different  ages  : — 


Amplitude  of 

Amplitude  of 

Ago 

Accommod.'itiou 

Age 

Aocommodatiou 

10 

years 

14  D 

40 

years   4*5  d 

15 

J* 

12  D 

45 

3-5  D 

20 

»» 

10  D 

50 

2-5  D 

25 

)i 

8-5  D 

55 

1-75  D 

30 

>) 

7d 

70 

„        -25  D 

35 

)) 

5-5  D 

75 

0-00  D 

In  making  the  experiments  on  which 
this  table  is  founded,  the  eye  was  tested 
alone,  without  the  co-operation  of  the  other 
eye.  This  is  hence  called  the  amplitude  of 
absolute  accommodation ;  when  both  eyes 
are  uncovered,  the  amplitude  of  binocular 
accommodation  is  obtained.  This  is  some- 
what different  from  the  results  in  the  above 
table.    See  Accommodation  of  the  Eye. 

Determination  of  the  Acuity  of 
Vision. — The  standard  proposed  by  Snellen, 
and  now  generally  adopted,  is  that  a  letter 
should  be  recognised,  imder  proper  illumina- 
tion, when  it  subtends  an  angle  of  6',  the 
breadth  of  its  limbs  being  one-fifth  of  its 
height,  and  therefore  subtending  an  angle 
of  V. 

A  scale  of  test-types  has  been  constructed 
on  this  principle  by  Snellen.  The  scale 
consists  of  a  series  of  rows  of  square  Eoman 
letters  ;  each  row  has  a  number,  which  ex- 
presses in  metres  the  distance  at  which  the 
letters  in  the  row  are  seen  imder  an  angle 
of  5',  and  should  therefore  be  recognised  by 
a  normal  eye. 

A  special  card  is  made  for  testing  the 
sight  at  a  distance  so  considerable  that  rays 
diverging  from  a  point  at  that  distance  may 
be  considered  parallel.  This  card  has  seven 
rows  of  letters,  which  bear  the  numbers  60, 
36,  24,  18,  12,  9,  6  ;  it  is  most  conveniently 
placed  at  a  distance  of  six  metres  (about 
twenty  feet),  that  being  the  distance  at 
which  the  letters  of  the  row  6  should  be 
made  out.  The  acuity  of  vision  (for  which 
the  symbol  v  is  commonly  used)  is  expressed 
by  a  fr-action,  of  which  the  numerator  is  the 
distance  at  which  the  card  is  placed — viz. 
six  metres,  and  the  denominator  the  number 
appended  to  the  smallest  row  of  letters  which 
can  be  read. 

Thus,  if  the  smallest  row  of  all  is  read, 

r  6 
V  =  - ;  if  row  12,  v  =    ,  and  so  on.    If  the 

6  1^ 
types  be  placed  at  a  different  distance,  it 
will  be  necessary  to  alter  the  munerator ; 
for  instance,  if  they  be  placed  at  four  metres, 
and  the  row  9  of  the  above  card  be  the 

smallest  read,  V  =  ^;   at  this  distance  wo 
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have  no  types  on  the  card  small  enough  to 
express  xmity,  which  represents  the  standard 
of  distinct  vision ;  to  do  this,  we  should 
have  to  add  to  the  card  smaller  letters  still. 
It  is  immaterial  what  distance  he  chosen, 
so  long  as  it  is  gi-eat  enough  for  rays  pro- 
ceeding from  that  distance  to  he  practically 
parallel ;  but  six  metres,  having  come  into 
general  use,  may  be  conveniently  adopted 
for  the  sake  of  uniformity.  Before  the 
metrical  system  was  generally  adopted, 
distances  were  expressed  in  feet,  and  the 
niunbers  appended  to  the  rows  of  letters 
correspondingly  altered.  Thu5  the  row  of 
largest  letters  was  No.  200,  the  others  being 
100,  70,  50,  40,  30,  20. 

In  this  case,  the  row  of  smallest  letters 

20 

being  seen  at  twenty  feet,  v  would  be  — 

instead  of  -  as  above ;  decreasing  acuity 
6 

20  20 

of  vision  would  he  expressed  by  v  =  — '  =  - 

oO  oO 

and  so  on,  corresponding  to  v  =  - ,  &c. 

y 

In  addition  to  the  distance -test,  eyes  are 
often  examined  with  smaller  types  at  short 
distances ;  for  this,  Snellen's  series  may  still 
be  used;  but  the  types  of  Jaeger  are  generally 
preferred.  These  are  numbered  1,  2,  4,  up 
to  20.  In  testing  the  sight,  the  number  of 
the  type  that  is  read,  and  the  distance  at 
which  it  is  read,  should  be  noted. 

It  is  necessary  to  ascertain  not  oiily 
what  the  unaided  eye  can  read,  but  also 
what  help  lenses  afford.  For  this  purpose 
the  surgeon  should  be  provided  with  a  case 
of  test-glasses.  This  contains  a  series  of 
pairs  of  convex  lenses  of  increasing  strength, 
from  'Sd  up  to  20d;  a  similar  series  of 
concave  lenses,  convex  and  concave  cylin- 
drical lenses,  prisms,  trial  frames,  &c. 
Each  eye  should  be  tested,  and  the  result 
noted,  separately. 

It  will  be  found  a  great  saving  of  time 
to  set  to  work  methodically ;  the  following 
procedure  is  recommended : — A  trial  frame 
is  fitted  on  the  patient's  face,  and  an  opaque 
disc  placed  in  front  of  the  left  eye,  so  that 
the  right  eye  is  uncovered  for  testing.  The 
patient  is  then  invited  to  read  Jaeger's  No.  1, 
holding  the  types  at  any  distance  he  chooses; 
if  he  fails  to  read  Jaeger  1,  he  is  tried  with 
Jaeger  2,  4,  &c.,  still  at  his  own  distance, 
till  the  smallest  type  he  can  read  is  found. 
This  is  noted,  and  also  the  distance  at  which 
ho  holds  it  for  reading.  Not  much  stress 
need  be  laid  on  this  reading  of  near  types 
as  a  tost  of  acuity  of  vision  ;  a  prcsbyopo, 
for  instance,  with  perfect  acuity  of  vision, 


might  not  be  able  to  read  even  large  letters 
near  at  hand  imaided  by  convex  glasses. 

The  test  is  now  continued  with  the 
distant  types.  And  here  it  should  be  ex- 
plained that,  in  ophthalmic  works,  a  distant 
object  means  any  object  that  is  so  far  dis- 
tant from  the  eye  that  rays  proceeding  from 
it  may  be  considered  to  enter  the  eye  prac- 
tically parallel.  This  distance  is  conven- 
tionally put  at  about  six  metres ;  in  the 
following  pages  we  shaU  then  mean  by  a 
distant  object  an  object  at  about  six  metres. 

Q)he  patient  is  accordingly  invited  to  read 
Snellen's  card  of  types  placed  at  six  metres ; 
he  is  told  to  begin  at  the  row  of  largest 
letters,  and  read  the  other  rows  upwards  or 
downwards  as  the  case  may  be ;  the  result 
is  then  noted.  Further,  the  effect  of  putting 
-f  and  —  glasses  in  the  trial  frame  is  noted  ; 
but  we  must  wait  till  the  errors  of  refraction 
have  been  discussed  before  this  effect  can 
be  appreciated.  Suppose  the  patient  reads 
Jaeger's  2  at  10'',  and  at  six  metres  row  9 ; 
the  result  would  be  thus  noted — 

E.E.  (right  eye.) 
J.  2  at  25  cm. 


If  we  wished  to  examine  the  near  vision 
more  closely,  we  ought  to  find  his  near  and 
far  point.  In  the  above  case,  for  example, 
the  patient  might  be  able  to  bring  J.  2  up 
to  within  10  cm.  of  his  face,  and  still  read 
it,  or  remove  it  to  30  cm.,  and  still  see  it. 

This  might  be  noted  thus :  J.  2,  10  cm.  — 
30  cm;  In  finding  the  far  point,  care  must 
be  taken  to  test  the  eye  with  print  adapted 
to  the  distance  of  that  point  fr'om  the  eye. 
Thus,  J.  1  is  too  small  to  be  seen  by  an  eye 
of  good  visual  acuity  at  a  greater  distance 
than  35  or  40  cm.  Beyond  this  distance 
larger  print  must  be  used.  See  Visual 
Acuity. 

The  various  en'ors  of  refraction  may 
now  be  discussed ;  these  being  {a)  myopia, 
(b)  hyjpermetropia,  (c)  astigmatism. 

(a)  Myopia. — Here  parallel  rays  come 
to  a  focus  in  front  of  the  retina.  This  may 
arise  either  from  an  increase  of  refractive 
power  in  the  dioptric  apparatus  of  the  eye, 
the  entering  parallel  rays  being  conse- 
quently bent  more  abruptly,  or  from  an 
increase  in  the  length  of  the  eye.  It  is 
usitally  due  to  the  latter  cause — the  axis 
of  the  eye  is  too  long.  It  is  convenient, 
however,  to  consider  it  as  depending  on  an 
incroaso  in  the  refractive  power  of  tho  eye  ; 
as  it  is  only  the  relation  between  those  two 
factors  that  wo  are  concerned  with,  this  way 
of  viowing  tho  matter  is  practically  correct 
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We  say,  then,  that  in  M.  the  refractive 
power  of  the  eye  is  too  great.  We  may 
imagine  that  a  myopic  eye  is  an  emmetropic 
eye  armed  with  a  convex  lens  in  front  of 
itself,  just  as  we  did  in  considering  accom- 
modation. The  strength  of  this  hypothetical 
lens  will  then  express  the  amomit  of  M. 
For  instance,  in  M.  of  4  d,  this  lens  is  4  d  ; 
this  wUl  make  parallel  rays  diverging  from 
its  principal  focus — i.e.  from  a  distance  of 

?^  cm. ;  such  parallel  rays  entering,  then, 

the  emmetropic  eye,  which  we  have  con- 
bidered  combined  with  the  convex  lens  to 
form  the  myopic  eye,  wiU  be  brought  ac- 
curately to  a  focus  on  its  retina,  and  there- 
fore an  external  object,  at  a  distance  of 

^~  cm.  from  this  myopic  eye,  wiU  be  seen 

distinctly.  Objects  at  aU  other  distances 
win  be  seen  indistinctly,  so  long  as  the  ac- 
commodation of  the  eye  remains  at  rest. 

A  myopic  eye,  however,  has  the  power 
of  accommodation  like  any  other  eye ;  this 
power,  we  have  seen,  is  equivalent  to  placing 
in  fr-ont  of  the  eye  a  convex  lens,  of  the 
strength  necessary  to  focus  on  the  retina 
rays  fr'om  any  object  which  such  an  eye  can 
possibly  see.  It  is  evident  that  aU  objects 
situated  farther  fr-om  this  myopic  eye  than 

cm.  are  out  of  its  range  of  distinct 

vision.  Bays  from  such  objects  are  already 
brought  to  a  focus  in  fr-ont  of  its  retina ;  the 
caUing  into  action  of  the  power  of  accom- 
modation would  only  bring  them  to  a  focus 
still  farther  in  front  of  the  retina,  and  con- 
sequently make  the  images  more  blurred. 
It  is  different,  however,  with  objects  situated 

nearer  the  eye  than         cm. ;  rays  from 

such  objects  imite  behind  the  retina,  and 
an  appropriate  convex  lens  will  bring  them 
exactly  to  a  focus  on  it ;  tliis  lens  the  eye, 
bringing  into  play  its  accommodation,  auto- 
matically selects  when  a  distinct  image  of 
such  objects  is  desired.  There  is  a  Hmit, 
hjDwever,  in  this  direction  also.  An  eye 
has  at  its  disposal  only  a  certain  amomit  of 
accommodative  power,  expressed  by  a  con- 
vex lens  of  a  certain  mmiber  of  dioptres ; 
this  must  not  be  exceeded. 

An  example  may  make  this  clearer. 
Keeping  stiU  to  the  eye  with  M.  =  4  d,  let  us 
suppose  that  the  amount  of  accommodation 
at  its  disposal  =  6  d.  Then,  with  A.  altogether 
in  abeyance,  the  eye  will  see  distinctly  only 

objects  at  a  distance  of  cm.  Suppose 
now  it  calls  into  play  2  d  of  its  A. ;  it  is  then 


in  the  position  of  an  emmetropic  eye  with  a 
lens  =  -I-  6  D  in  front  of  it  [4  d  for  the  M.  and 
2  D  for  the  A.].  The  eye  then  will  see  ob- 
jects distinctly  at  a  distance  of  —  cm.  If 

6 

5  D  of  its  A.  be  used,  objects  will  be  seen 

distmctly  at  =i5?  cm. 

4-1-5  9 

If  the  whole  of  A. — i.e.  6d — be  called  into 
use,  the  ordy  distance  of  distinct  vision  will 

be  - — -  =  10  cm.    This  is   the  nearest 
4  +  6 

point  of  distinct  vision.  The  farthest  point 
of  distinct  vision  is,  as  has  been  shown 

above,        =  25  cm.    This  eye,  then,  has 

a  range  of  distinct  vision  between  the  dis- 
tances of  10  cm.  and  25  cm.  measured  from 
itself. 

The  nearest  point  of  distinct  vision  is 
caUed  the  jounctum  proximum,  or  near 
point,  and  its  distance  from  the  eye  is  de- 
noted by  p ;  the  farthest  point  of  distinct 
vision  is  called  the  punctum  remotum,  or 
far  point,  and  its  distance  from  the  eye  is 
denoted  by  r;  r— p  is  then  the  distance 
over  which  the  eye  has  distinct  vision,  and 

^^  =  the  number  of  d  in  the  ampli- 
p  E 

tude  of  accommodation  [p  and  r  being  ex- 
pressed in  cm.]. 

Moreover,  the  lens  which  expresses  the 
amount  of  M.  is  that  whose  focal  length  =  e, 

and  which  therefore  =  d. 

R 

Etiology. — M.  does  not  often  appear  be- 
fore the  eighth  or  ninth  year ;  it  generally 
progresses  tiU  adult  age  is  reached.  It  is 
frequently  hereditary,  but  may  be  induced 
by  constant  use  of  the  eyes  on  very  fine 
work,  as  that  of  watchmakers,  &c.  It  is 
relatively  common  amongst  the  more  civil- 
ised communities,  and  the  more  studious 
sections  of  those  communities.  M.  occmrs 
very  frequently  in  those  who  have  had 
defective  sight  from  childliood;  this  is 
probably  due  to  their  constantly  bringing 
objects  close  to  the  eyes,  in  order  to  get 
large  retinal  images.  Any  disease  which 
causes  increased  curvatm-e  of  the  cornea 
wiU  also  cause  M. ;  the  most  remarkable 
instance  of  this  is  '  conical  cornea.' 

The  amount  of  M.  varies  within  wide 
limits ;  up  to  4  d  would  be  called  a  low 
grade  ;  10  to  12  d  is  a  pretty  high  amount, 
but  much  higher  degrees  occur — up  to  20, 
25,  and  even  30  d.  The  amount  is  often 
not  the  same  in  both  eyes. 

Symptoms. — In  the  low  degrees,  the  only 
inconvenience  is,  usually,  that  the  patient 
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cannot  distinctly  see  distant  objects.  For 
near  ones  the  sight  is  uncommonly  good  ; 
in  looking  at  distant  things  the  myope 
partially  closes  the  eyelids  in  a  very 
characteristic  manner;  in  this  way  he  is 
able  to  narrow  the  circles  of  diffusion,  and 
thus  get  a  more  distinct  image. 

In  the  higher  degrees,  the  eye  is  seen  to 
be  decidedly  too  prominent ;  the  patient 
complains  of  aching  of  the  eyes  on  working, 
especially  by  artificial  light ;  there  is  a  con- 
stant feeling  of  tension ;  sometimes  severe 
headache ;  flashes  of  Hght  and  muscse 
vohtantes.  All  these  troubles  are  generally 
the  greater  the  higher  the  degree  of  M. ; 
they  are  worst  of  all  when  M.  is  rapidly  in- 
creasing. In  the  high  degrees  there  may  be 
considerable  diminution  of  the  acuity  of 
vision. 

Diagnosis  and  Measv/rement. — If  dis- 
tant vision  be  improved  by  concave  glasses, 
it  is  generally  speaking  a  case  of  M. ;  some- 
times, however,  H.  simulates  M.  This  will 
be  referred  to  later  on.  In  examining  a 
case  where  M.  is  suspected,  it  is  most  con- 
venient to  test  the  vision  for  near  objects 
first.  If  the  patient  complains  of  very  defec- 
tive distant  vision,  whilst  No.  1  of  Jaeger's 
test  types  is  read  close  at  hand,  it  is  almost 
certainly  a  case  of  M.  To  estimate  the 
amount  of  M.,  find  thepunctum  remotum — 
i.e.  fimd  the  greatest  distance  at  which  the 
patient  can  read  Jaeger  1  or  2.  We  have 
seen  above  that  e  is  the  focal  length  of  the 
lens  that  measures  M.  Suppose,  for  in- 
stance, E  =  20  cm. 

Then  M.  =  —  d  =  5  d. 
20 

But  the  accmrate  estimation  of  M.  must  be 
made  with  Snellen's  large  test-types  at  6 
metres.  A  myopic  eye,  we  have  seen,  may 
be_  regarded  as  an  emmetropic  eye  armed 
with  a  convex  glass,  the  strength  of  which 
is  a  rneasure  of  the  M.  "We  know  the  strength 
of  this  hypothetical  convex  lens,  if  we  know 
the  concave  lens  that  neutralises  it — i.e. 
brings  the  eye  into  the  condition  of  an 
emmetropic  one.  Now  the  characteristic 
of  an  emmetropic  eye  is  that  it  brings 
parallel  rays  to  a  focus  on  its  retina,  and 
therefore,  if  healthy,  has  the  normal  acuity 

of  vision  for  distant  objects,  i.e. — has  v  =  -. 

6* 

We  find,  then,  the  weakest  concave  lens, 
which  in  the  case  of  the  myopic  eye  gives 

^  °°  6  '  ^^^^  gives  us  the  amount 

of  M.  It  may  be  that  no  concave  lens 
brings  v  up  to  I ;  in  this  case  there  must 

D 
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be  some  other  condition  complicating  the 
m;  some  astigmatism,  perhaps,  or  some 
degenerative  change  in  the  retina.  Here 
we  find  the  weakest  concave  lens,  which 
gives  the  best  attainable  acuity  of  vision 
at  6  metres,  and  this  we  take  to  be  a 
measure  of  the  M.  It  must  be  the  weakest 
concave  lens ;  with  a  stronger  concave  lens 

V  might  stOl  be  as  good,  but  the  lens  would 
not  represent  the  amount  of  M. ;  accom- 
modation would  be  called  into  play  to  the 
amount  necessary  to  correct  the  excess  of 
strength  of  the  lens  ;  and  this  latter  would 
represent  not  only  the  M.  of  the  eye  in  a 
state  of  rest,  but  also  the  amount  of  accom- 
modation so  exercised.  Take,  for  instance, 
an  eye  for  which,  with  the  small  types,  we 
find  E  =  15  cm. 

This  would  give  as  a  rough  estimate 

M.  =       =  7d  nearly.    We  put  up  -7d 
15 

in  the  trial  fi-ame,  and  find  v  =  -  ;  we  hold 

y 

up  in  front  of  this  glass  an  additional  —  Id; 

Q 

we  now  find  that  v  =      M.  then  =  8  D. 
6 

If  now  we  put  up  —  8  d  in  the  frame 
and  hold  an  additional  —  Id  in  front  of 

this,  we  may  still  find  that  v  =  g.  It  would 

be  an  error  to  say,  however,  that  M.  =  9  d. 
What  happens  when  we  put  up  this  addi- 
tional —  1 D  is  this  :  —  8  d  has  brought 
the  parallel  rays  coming  from  the  test- 
types  accm'ately  to  a  focus  on  the  retina, 
as  is  proved  by  the  fact  that  with  this  glass 
the  eye  has  the  standard  acuteness  of 
vision ;  when  -  1  d  is  put  up  in  addition, 
it  makes  these  parallel  rays  divergent.  To 
focus  these  on  the  retina  the  eye  must 
increase  its  refi-active  power  to  the  extent 
of  1 D,  and  this  it  does  by  unconsciously 
calling  A.  into  play  to  that  extent. 

If  we  were  to  put  up  — 11  d  in  the 
trial  frame  we  should  stiU  probably  get 

V  =  - ;  in  this  case  3d  of  A.  would  be  in 

6 

action,  neutralising  the  excess  of  3  d  in 
the  concave  glass.  In  fact,  a  concave  glass 
correcting  the  appa/rent  M.  of  an  eye  may 
be  supposed  to  be  made  up  of  two  parts, 
one  of  which  corrects  the  real  M.,  the  other 
of  which  neutralises  the  amount  of  A.  called 
into  play.  The  former  part  is  a  fixed 
amount;  the  latter  varies  and  equals  the 
excess  of  strength  of  the  glass.  We  cause 
the  latter  to  disappear  by  making  the  excess 
of  strength  of  the  glass  to  disappear — i.e.  by 
finding  the  weakest  glass,  which  gives  the 
best  attainable  distant  vision. 
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To  resume  :  the  measure  of  M.  is  the 
weakest  concave  glass  which  gives  the 
best  attainable  distant  vision. 

This  is  the  most  convenient  test  of  M. ; 
but  there  are  others  to  be  appUed  with  the 
ophthalmoscope,  which  must  be  briefly 
noticed. 

In  looking  into  a  myopic  eye  with  the 
ophthalmoscope,  the  mirror  being  held  at 
a  considerable  distance  from  the  observed 
eye,  an  inverted  image  of  the  fundus  is 
seen.  This  is  formed  ia  the  air  in  front  of 
the  eye  at  its  punctitm  remotum.  To  see 
it,  the  sui-geon  must  be  farther  off  the 
•p&tientth&n  this pitnctum  remotum.  "When 
the  observer,  stiR  having  the  fundus  image 
ia  view,  makes  slight  lateral  movements  of 
his  head,  the  image  moves  in  the  opposite 
direction.  As  he  approaches  the  patient's 
eye,  this  image  gets  blurred,  and  then  dis- 
appears ;  when  he  gets  the  ophthalmoscope 
into  the  ordinary  position  for  direct  ex- 
amination, no  distinct  view  of  the  fundus 
is  obtained  unless  a  concave  glass  is  used 
behind  the  mirror.  The  weakest  concave 
glass  which  gives  a  distinct  view  of  the 
fundus  in  this  position  equals  the  amount 
of  M.    See  Ophthalmoscopy. 

This  is  only  the  case,  however,  if  the 
eye  of  the  sturgeon  be  in  a  state  of  em- 
metropia  at  the  moment  the  examination 
is  made.  If  he  be  myopic,  the  amount  of 
his  M.  must  be  dednicted  from  the  concave 
glass,  in  order  to  get  the  amount  of  the 
patient's  M.  If  he  be  hypermetropic,  and 
have  his  A.  relaxed,  the  amount  of  the  H. 
must  be  added. 

In  retinoscopy  the  shadow  moves  with 
the  mirror,  unless  M.  be  of  very  low  degree 
— say  less  than  1"50  d. 

Complications.  —  These  attend  the 
higher  grades.  The  most  common  is  what 
is  called  a  '  posterior  staphyloma ; '  this  is, 
anatomically,  abulging  of  the  coats  of  the  eye 
in  the  neighbourhood  of  the  optic  disc ;  the 
pathogeny  of  it  is  uncertain.  It  may  be  well 
marked,  so  as  in  the  enucleated  eye  to  be 
easily  recognisable  as  an  ovoid  protuber- 
ance. It  is  accompanied  by  atrophy  and 
irregiHar  pigmentation  of  the  surrounding 
retina.  With  the  ophthalmoscope,  it  is 
generally  seen  as  a  crescentic  patch  of 
atrophy  extending  along  the  outer  margin 
of  the  disc ;  as  it  extends  it  embraces  still 
more  of  the  disc,  and  may  reach  outwards 
to  the  macula ;  or  further,  assuming  then 
the  most  irregular  forms.  It  lengthens  still 
more  the  already  elongated  eye,  and  so  in- 
creases the  M.  when  it  extends  to  the  macula, 
that  it  seriously  impairs  v.  This  patch  of 
atrophy  is  known  as  the  'myopic  crescent.' 


Other  complications  are  flmdity  of  the 
vitreous  with  floating  opacities,  detach- 
ment of  the  retina,  and  divergent  strabis- 
mus. 

The  latter  is  a  much  rarer  attendant  of 
M.  then  convergent  strabismus  is  of  H. 

Treatment.- — Much  may  be  done  in  the 
way  of  preventive  treatment  by  securing 
I  good  school  arrangements,  proper  lighting, 
well-constructed  desks,  &c. 

When  M.  is  already  developed,  what 
may  be  called  the  hygiene  of  the  eye 
should  be  carefully  attended  to.  Myopic 
children  should  not  be  subject  to  educa- 
tional over-pressure,  should  not  use  their 
eyes  up  to  the  point  of  making  them  ache ; 
if  there  be  much  kritation  or  fatigue  about 
the  eyes,  prolonged  absence  from  school 
should  be  insisted  upon.  It  is  right  that 
M.  should  be  taken  into  account  when  the 
time  comes  for  the  choice  of  a  profession. 

In  aU  cases  we  must  prescribe  well- 
printed  books  and  good  illumination  of 
them.  The  most  comfortable  artificial  Ught 
is  a  good  on  lamp,  well-shaded,  so  that  no 
direct  Ught  falls  on  the  reader's  eyes ;  in 
writing,  the  lamp  should  be  placed  on  the 
writer's  left  front,  so  that  the  shadow  of 
I  the  pen  may  not  interfere  with  the  view. 
Books  or  writing  must  be  held  at  a  good 
distaijice,  and  stooping  avoided.  Frequent 
rest  must  be  given  to  the  eyes,  and  if  they 
are  irritable  the  cold  douche  may  be  used. 

The  optical  treatment  of  M.  is  qiute 
easy  in  the  low  grades,  say  up  to  4  d. 
Here,  all  the  patient  complains  of  is  that 
distant  vision  is  imperfect;  he  can  see  to 
read  and  work  quite  well,  his  far  point 
lying  beyond  the  distance  at  which  this 
can  be  done  with  comfort.  Here,  the 
glasses  that  fuUy  correct  M.  may  be 
ordered. 

As  these  are  intended  only  for  distant 
vision,  and  therefore  for  occasional  use, 
they  may  be  worn  in  a  frame  or  a  pince- 
nez,  as  the  patient  chooses. 

They  are  to  be  worn  solely  as  a  matter 
of  convenience,  and  not  as  being  at  all 
necessary  to  the  well-being  of  the  eyes. 
Patients  often  want  glasses  especially  for 
music.  Pianoforte  music  Hes  usually  at 
about  20"  from  the  eye :  if  M.  be  not 
greater  than  2  d,  the  far  point  of  the  eye 
being  in  that  case  not  less  than  20",  no 
glasses  are  wanted ;  if  M.  be  greater  than 
2  D,  glasses  vdU  be  necessary,  and  the  full 
correction  may  be  worn. 

In  M.  of  medium  gi-ade,  say  4  d  up  to 
8d,  as  a  rule  glasses  wiU  be  wanted  both 
for  distance  and  for  reading;  the  distance 
glasses  are  a  matter  of  convenience,  as  in 
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the  lower  grades  of  the  affection.  But  read- 
ing glasses  7nust  be  -worn ;  without  them, 
the  strain  on  the  eyes  caused  by  the  exces- 
sive convergence  of  the  visual  axes  necessary 
for  reading  will  certainly  increase  M.,  besides 
giving  rise  to  much  immediate  trouble, 
aching  of  the  eyes,  and  the  other  discom- 
forts that  have  been  already  spoken  of  as 
attending  the  higher  degrees  of  M.  The 
distance  glasses  mil  be  the  full  correction  as 
before,  and  if  the  patient  be  young,  and  A. 
therefore  good,  the  same  glasses  may  do  for 
reading.  In  these  cases,  however,  A.  has  so 
long  been  in  abeyance  prior  to  the  use  of 
glasses,  that  it  cannot  be  expected  to  be  so 
active  as  in  an  emmetrope.  As  a  rule, 
however,  we  may  at  first  order  that  the 
distance  glasses  should  be  used  for  reading 
also ;  if  no  discomfort  ensues,  they  may 
be  continued  in  use ;  if,  however,  they  cause 
pain,  a  somewhat  weaker  pair  must  be 
ordered  for  close  work.  For  instance,  sup- 
pose a  patient  with  M.  =  8  d  ;  here  r  = 

8 

cm.  (4  inches).  There  is  no  distinct  vision 
beyond  4  inches,  and,  further,  vision  at 
that  distance  is  probably  irksome  on  ac- 
count of  the  excessive  convergence  neces- 
sary to  bring  both  visual  axes  to  bear  on 
the  same  point. 

Here  8  D  should  be  ordered  for  distance, 
and  in  suitable  cases  also,  tentatively,  for 
reading  and  working.  As  8d  brings  the 
eye  into  the  condition  of  an  emmetropic 
one,  the  amount  of  A.  necessary  for  reading 

at  25  cm.  (lO'O  wiU  be      =  4  d.    Now  it 

25 

is  found  by  experience  that,  for  continuous 
work,  only  about  one-half  of  the  full 
amount  of  A.  at  the  disposal  of  an  eye  can 
be  comfortably  exerted.  The  ciliary  muscle 
ia  in  this  respect  like  other  muscles ;  it 
cannot  exercise  its  fuU  power  for  a  long 
period  without  fatigue.  The  eye  we  are 
considering  ought  then  to  have  8  d  of  A.  at 
its  disposal,  in  order  to  read  comfortably 
with  the  glasses;  the  table  above  given  will 
show  whether  the  patient's  age  is  such 
ttiat  this  amount  of  A.  may  be  expected. 
Something  also  must  be  allowed  for  the 
feet  of  the  eye  being  a  myopic  eye,  and 
therefore  not  in  the  habit  of  using  its  A. 

Say  the  patient's  age  is  twenty.  The 
table  shows  that  at  twenty  the  eye  has 
10  D  of  A. 

This  eye,  then,  wiU  have  the  necessary 
amount  of  A.  (8  d)  for  continuous  reading, 
and  stm  a  reserve  of  2  d.    This  may  be  j 
caUed,  then,  a  suitable  case  for  ordering,  1 
expenmentally,  the  full  correction  for  both 


distant  and  near  use.  If  after  a  week 
or  two's  trial  the  glasses  cause  pain,  a 
weaker  pair  may  be  ordered  for  reading ; 
the  deduction  commonly  made  is  2  d,  so 
that  we  should  now  prescribe  —  6  D  for  read- 
ing, the  full  8  D  being  still  used  for  distance. 
In  wearing  —  6d  for  reading  at  25  cm.  (10") 
what  demand  is  made  on  A.  ?  We  have 
seen  that  vsdth  the  full  correction  -  8d,  4d  of 
A.  is  wanted;  with  -6d,  only  2d  of  A.  will 
be  required.  The  eye  ought  then  to  have  a 
total  A.  =  4  D,  or  rather  more  as  it  is  a  my- 
opic one,  say  5  d.  Now,  the  table  shows 
that  A.  does  not  reach  so  low  a  stage  as  5  d 
tOl  the  age  of  40  is  approached.  Hence, 
up  to  this  age  the  glasses  above  suggested 
may  be  expected  to  suit  the  patient.  Or,  it 
may  be  advisable  to  order  the  glasses  in  a 
different  way;  if  the  patient's  occupation 
be  principally  about  things  that  lie  near 
him,  the  weaker  glasses  may  be  used  pretty 
constantly,  and  when  very  distinct  distant 
vision  is  wanted,  additional  glasses  that 
represent  the  difference  between  these 
weaker  glasses  and  the  full  correction  (in 
the  above  case  —2d)  may  be  held  up  in  a 
pince-nez  before  the  other  glasses  in  a  frame. 

The  same  rules  apply  to  the  higher 
grades  of  M.  above  8  d.  They  must,  how- 
ever, be  taken  as  only  suggesting  the 
principles  to  be  followed.  In  no  other 
affections  of  the  eye  is  it  more  necessary 
to  treat  each  case  on  its  own  merits. 

It  is  principally  in  these  high  grades  of 
M.,  but  to  some  extent  in  the  medium 
grades  also,  that  aU  the  discomforts  de- 
scribed above  are  foimd.  V  is  here  nearly 
always  much  impaired,  on  account  of 
changes  in  the  fundus ;  the  glasses  neces- 
sary to  remove  the  far  point  to  a  safe 
distance  diminish  the  retinal  images,  and 
still  further  impair  v.  The  patient  is  then 
tempted  to  hold  his  work  near  again,  and 
then  all  the  evil  results  of  excessive  con- 
vergence again  ensue.  If  the  struggle  for 
binocular  vision  is  given  up,  and  one  eye 
remains  in  a  condition  of  divergent  squint, 
the  patient  is  often  in  a  better  condition. 
The  diverging  eye,  it  is  true,  suffers  and 
may  become  amblyopic,  but  the  other  one 
is  more  comfortable.  In  addition  to  the 
best  optical  aid  that  can  be  given,  all  the 
hygienic  measures  recommended  as  general 
treatment  should  be  put  into  force ;  if  M.  be 
rapidly  increasing,  and  the  symptoms  of 
irritation  severe,  complete  rest  must  be  in- 
sisted upon,  and  the  eye  well  protected  from 
light ;  ftirther  treatment  might  consist  in 
the  use  of  flying  blisters  on  the  temples,  or 
even  occasional  wet  cupping  with  Heurte- 
loup's  artificial  leech. 

Y  2 
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(6)  Hypeemeteopia. — Here  parallel  rays 
come  to  a  focus  behind  the  retina.  This  is 
due  to  a  distm'bance  of  the  normal  relation 
that  exists  between  the  length  of  the  eye 
and  its  refractive  power.  Actually,  it  is 
generally  the  case  that  the  axis  of  the  eye 
is  too  short ;  we  shall,  however,  consider  it 
as  beiag  due  to  a  decrease  in  the  refractive 
power  of  the  eye,  just  as  we  considered  M. 
to  be  due  to  an  increase  in  this  power. 
We  may  imagine  that  ia  H.  we  have  an  em- 
metropic eye  armed  with  a  concave  lens  in 
front  of  it.  The  strength  of  this  lens  will 
be  a  fair  measure  of  H.,  since  it  represents 
the  departure  fr'om  the  emmetropic  eye. 

Let  us  examine  the  pecuHarities  of 
vision  ia  H.,  and  suppose,  for  example,  we 
have  an  eye  with  H.  =  6  d. 

This  is  equivalent  to  an  emmetropic  eye 
with  a  lens  —  6  d  in  front  of  it.  Now  this 
lens  will  make  parallel  rays  to  proceed  as 
if  they  diverged  from  its  principal  focus — 

i.e.  from  a  distance        cm.  in  front  of  it. 
6 

These  rays  falling  on  the  emmetropic 
eye,  which  we  have  imagined  combined 
with  the  concave  lens  to  form  the  hyper- 
metropic eye,  will  not  be  focussed  on  its 
retina ;  only  an  emmetropic  eye  can  focus 
parallel  rays  on  its  retina  while  the  ac- 
commodation is  at  rest.  Hence,  distant 
objects,  fr'om  which  such  parallel  rays 
emerge,  will  not  be  seen  distinctly  by  the 
hypermetropic  eye.  StiU.  less  will  near 
objects  be  seen  distinctly.  The  only  rays 
that  can  be  focussed  on  the  retina  in  this 
case  are  rays  which  are  parallel  after  having 
passed  the  hypothetical  concave  lens,  and 
which  therefore  are  converging  virtually  to 

its  principal  focus — i.e.  to  a  point  cm. 

behind  it.  But  the  rays  which  proceed 
from  all  objects  are  divergent  rays  ;  hence, 
the  hypermetropic  eye,  being  able  to  focus 
on  its  retina  only  convergent  rays,  cannot 
(unassisted)  see  any  external  object  dis- 
tinctly. This  is  only  so  long  as  it  remains 
at  rest.  "When  it  calls  into  action  its  ac- 
commodative power,  which,  as  we  have 
seen,  is  equivalent  to  placing  a  convex  lens 
in  front  of  it,  it  can  not  only  neutralise  the 
hypothetical  concave  lens  which  represents 
its  H.,  and  so  see  distant  objects  distinctly, 
but,  by  a  frirther  tension  of  A.,  it  can  adapt 
itself  for  divergent  rays,  and  so  see  near 
objects  plainly.  Suppose  the  above  eye,  for 
instance,  in  which  H.  =  6  d  belongs  to  an 
individual  ten  years  old.  At  ten  our  table 
shows  that  the  total  A.  =  14  d.  By  exerting 
6  D  of  his  A.,  then,  this  person  neutralises  his 


H.,  and  brings  his  eye  into  the  position  of 
an  emmetropic  one,  and  has  stiU  8  d  of  A. 
in  reserve. 

In  this  condition  he  sees  distant  objects 
distinctly.    If  he  v/ishes  to  see  near  ob- 
jects, he  makes  a  further  demand  on  his  A., 
!  the  amount  depending  on  the  distance  of 
the  object.   Suppose  the  object  is  at  25  cm. 

(10")  from  the  eye :  a  convex  lens  of  —  =  4  d 

25 

at  the  eye  would  make  rays  diverging 
from  the  object  parallel,  and  therefore  in 
a  condition  to  be  focussed  on  the  retina 
of  the  eye,  which  by  using  6  d  of  its  A.  is 
already  in  a  condition  of  emmetropia ;  the 
additional  call  upon  A.  then  =  4d,  and 
the  total  amount  of  A.  required  by  this 
hypermetropic  eye  for  seeing  distinctly  at 
25  cm.  is  10  d.  WiU  this  eye  be  able  to 
work  for  long  at  this  distance  ?  No ;  we 
have  seen  above  that,  for  continuous  work, 
not  more  than  half  A.  must  be  in  use ; 
here  10  d — the  whole  of  A.  being  14  d— is 
in  use.  The  eye,  then,  if  called  upon  to 
work  for  long  at  this  distance,  would  tire. 
An  emmetropic  eye,  on  the  contrary,  at  the 
same  age,  having  14  d  at  its  disposal,  and 
not  requiring  to  use  any  of  this  to  correct 
any  H.,  would  want  only  4  d  out  of  the  14 
for  working  at  this  distance,  and  would 
therefore  do  it  easily.  This  fatigue  of  the 
eye  on  working  is  the  type  of  the  com- 
plaints of  the  hypermetrope. 

Etiology,  c&c. — H.  is  always  congenital, 
and  never  increases  in  after-life  except 
slightly  in  old  age;  it  may  diminish,  and 
even  change  into  M.,  owing  to  elongation  of 
the  eye.  After  removal  of  the  lens  in  the 
operation  for  cataract,  a  high  grade  of  H.  is 
produced  owing  to  loss  of  refractive  power : 
this  is  called  aphakia.  The  amoimt  of  H. 
varies  within  wide  Umits ;  2  or  3  D  is  a  very 
common  amount ;  8  d  would  be  thought  a 
highest  degree  ;  in  aphakia  in  an  originally 
emmetropic  eye  H.  equals  about  10  d.  The 
amount  of  H.  in  the  two  eyes  is  usually 
nearly  the  same. 

SyiTvptoms. — In  low  degrees  there  are 
often  no  symptoms  till  the  patient  ap- 
proaches middle  hfe;  then,  several  years 
before  people  usually  want  spectacles,  he 
comes  with  the  usual  complaints  of  pres- 
byopia ;  cannot  see  to  read,  especially  by 
artifjcial  light,  &c. 

The  age  at  which  these  symptoms  occur 
depends  on  the  amount  of  H.  and  the  dis- 
tance from  the  eye  of  the  habitual  work.  At 
the  age  of  thirty,  for  instance,  total  A.  =  7  d, 
and  therefore  3'5d  can  be  exerted  con- 
tinuously. 
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Now,  for  continuous  work  at  40  cm.  (16'0 

^    •  .100     n.Kn  ^ 

an  emmetropic  eye  requires  —  =  5J*oU  d 

of  A.  Suppose  the  person  of  thirty  years 
of  age  has  1  d  of  H.,  then  Id  of  his  3*5 
of  available  A.  will  be  used  up  in  correcting 
the  H.,  and  the  remainder  2-5  d  will  just 
suffice  for  contiauous  work  at  16".  Such 
a  person  would  in  a  year  or  two  probably 
need  spectacles  for  his  usual  work. 

In  the  higher  degrees,  even  young  people 
sxiffer  much.  Often  the  break-dovm  of  the 
general  health  determines  the  onset  of  the 
symptoms.  In  very  high  degrees  M.  may 
be  simulated  :  distinct  images  being  in  no 
way  attainable,  objects  are  held  very  close 
so  as  to  get  large  retinal  images,  and  hence 
the  patient  is  supposed  to  be  short-sighted. 
In  old  people  who  have  never  worn  glasses, 
and  have  a  considerable  amovmt  of  H., 
vision  for  near  and  distant  objects  may  be 
80  defective  that  the  surgeon  may,  if  he 
neglect  to  try  the  effect  of  convex  glasses, 
diagnose  some  serious  nerve-affection. 

Diagnosis  and  Measurement.  —  The 
complaints  of  the  patient  usually  indicate 
pretty  clearly  what  is  the  matter.  His 
'  eyes  are  weak ' ;  close  work  soon  tires 
him ;  the  letters  nm  into  one  another,  get 
dim,  &c. 

We  now  proceed  to  test  v  in  the  usual 
manner,  trying  each  eye  separately,  and 
both  with  near  types  and  distant. 

If  V  for  distant  objects  be  improved,  or 
even  not  made  worse  by  a  convex  lens,  it 
is  a  case  of  H. 

The  amount  of  H.  is  given  by  the 
strongest  convex  lens  which  gives  the  best 
attainable  vision  at  6  metres.  It  must 
be  the  strongest  convex  lens,  in  order  to 
secure  the  complete  relaxation  of  the  ac- 
commodative power.  Contrast  this  vnth 
the  rule  for  M. ;  there  it  was  the  weaTtest 
concawe  lens  which  gave  the  best  attainable 
vision  at  6  metres.  A  short  consideration 
analogous  to  the  one  set  out  in  the  case  of 
M.  will  show  the  reason  of  the  rule  in  H. 

There  is,  however,  a  difference  in  the 
case  of  H.  Here,  as  we  have  seen,  some 
amovmt  of  A.  is  always  in  play,  even  for 
distant  vision,  and  a  considerably  larger 
quantity  for  near  vision.  The  result  of  this 
18  that  the  ciliary  muscle  gets  into  a  con- 
dition of  spasm,  and  will  not  relax  when 
its  continued  contraction  is  no  longer 
wanted,  nay  even  is  injurious  to  distinct 
vision. 

Suppose  H.  =  4  D,  and  that  glasses  have 
never  been  worn  ;  here  4  D  of  A.  has  always 
been  in  use  for  distant  vision,  and  7d  or  8d 


for  near  vision.    In  testing  the  eye  now 
with  the  types    at  6  metres,  probably 
6 

V  =  -  without  any  lens  at  all,  the  4  d  of  A. 

being  in  action ;  1  d  is  put  up  in  the  trial 
frame ;  as  the  eye  will  bear  only  -t-  4  d  in 
front  of  it  for  distant  vision,  Id  of  A.  must 

be  relaxed  if  v  is  to  remain  =  -  .  Suppose 

V  remains  unimpaired,  +  2d  is  now  put  up 
in  the  trial  frame ;  if  v  is  now  to  remain 

Q 

=  - ,  another  Id  of  A.  must  be  relaxed. 
6 

If  now  the  ciliary  muscle  be  in  the  con- 
dition of  spasm,  it  may  refuse  to  relax 
this  additional  Id,  even  though  strongly 
soHcited  to  do  so  by  the  desire  of  the  eye 
for  distinct  vision.  If  it  do  not  so  relax, 
1  D  would  be  the  strongest  convex  glass 
that  gave  the  best  attainable  vision  at  6 
metres,  and  so  1  d  would  appear  to  be  the 
amount  of  H.,  whereas  H.  is  really  =  4d. 
In  such  a  case  as  this,  the  total  amount  of 
H.  would  probably  only  appear  when  atro- 
pine or  some  such  agent  was  used  to  thor- 
oughly relax  the  ciliary  muscle.  The  total 
amount  of  H.  revealed  after  the  prolonged 
use  of  atropine  is  called  H.  totalis  (H.  t.)  ; 
the  amount  of  H.  that  reveals  itself  when 
convex  glasses  and  no  atropine  are  used  is 
called  H.  manifesta  (H.  m.) ;  the  difference 
between  the  two  is  called  H.  latens  (H.  1.), 
A  small  amount  of  H.  1.  is  always  present ; 
it  is  only  when  it  exceeds  2d  or  3d  that 
this  formal  distinction  between  H.  t.  and 
H.  m.  is  made.  "When  H.  is  written  un- 
qualified, H.  m.  is  meant. 

0p'hthalmosco2)ic  Tests.  —  In  looking 
into  a  hypermetropic  eye  with  the  ophthal- 
moscope, at  a  considerable  distance  from 
the  observed  eye,  a  real  image  of  the  fundus 
is  seen.  This  does  not  disappear  as  the 
patient  is  approached.  WTien  sUght  lateral 
movements  of  the  surgeon's  head  are  made, 
the  image  of  the  fundus  moves  in  the  same 
direction.  When  the  surgeon  gets  the 
ophthalmoscope  into  the  ordinary  position 
for  direct  examination,  the  image  is  still 
plainly  seen,  and  continues  clear  when 
convex  glasses  are  used  behind  the  muror. 
The  strongest  convex  glass  with  which  the 
fundus  can  be  distinctly  seen  is  a  measm-e 
of  the  H.  (if  the  surgeon  be  himseK  emme- 
tropic). 

In  retinoscopy  the  shadow  moves  against 
the  mirror.    It  does  so  also  in  low  M. 

Complications. — The  only  one  that  need 
be  mentioned  is  concomitant  squint,  which 
is  nearly  always  convergent.  See  Stra- 
bismus. 
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Treatment. — This  is  simple  and  very 
successful.  In  ordinary  cases  it  is  enough 
to  give  glasses  that  neutraUse  the  H.m. 

If  after  a  time  there  should  be  pain 
with  these,  the  existence  of  a  considerable 
amount  of  H.  1.  should  be  suspected.  To  get 
at  once  to  the  bottom  of  the  case,  atropine 
should  now  be  ordered,  and  H.  t.  found.  If 
this  differ  much  from  the  H.  m.  originally 
found,  fresh  glasses  should  be  ordered. 
These  should  be  about  1  d  weaker  than 
the  full  correction,  to  allow  for  the  inevit- 
able shght  spasm  of  accommodation,  which 
will  come  on  as  the  effect  of  the  atropine 
wears  off. 

These  glasses  need  generally  be  worn 
only  for  close  work. 

In  high  grades  of  H.  it  is  best  to  give 
the  fall  correction,  and  order  the  glasses  to 
be  worn  constantly.  This  is  especially 
desirable  in  children. 

In  the  case  of  old  people,  two  pairs  wiU 
be  wanted — one  for  distant  vision  and  one 
for  near  work  ;  or  even  intermediate  pairs 
may  be  needed,  if  distinct  vision  is  desired 
at  intermediate  distances. 

It  will  be  useful  here  to  contrast  the 
diagnosis  of  M.  and  H. 

In  M.  distant  v  is  improved  by  a 
glass. 

In  H.  distant  v  is  not  made  worse  by  a 
+  glass. 

In  M.  the  retinal  vessels  move  against 
the  observer. 

In  H.  the  retinal  vessels  move  with  the 
observer. 

In  M.  the  retinoscopic  shadow  moves 
with  the  observer  (generally). 

In  H.  the  retinoscopic  shadow  moves 
against  the  observer. 

The  amount  of  M.  is  the  weakest  concave 
glass  which  gives  the  best  attainable  dis- 
tant vision. 

The  amount  of  H.  is  the  strongest  con- 
vex glass  which  gives  the  best  attainable 
distant  vision. 

The  amoimt  of  M.  is  the  weakest  concave 
glass  with  which  the  fundus  can  be  dis- 
tinctly seen  by  the  direct  method. 

The  amount  of  H.  is  the  strongest  con- 
vex glass  with  which  the  fundus  can  be 
distinctly  seen  by  the  direct  method. 

A  few  cases  are  here  given  to  illustrate 
the  method  of  testing  and  noting  the 
vision : — 

Case  1. — Low  M.  The  patient,  a  woman, 
thirty  years  of  age,  complains  of  being  near- 
sighted.   On  testing  the  eyes  it  is  foimd 

R-  E.    v<|j;  with  -3d  =  |; 


no  improvement  with  cylinders. 

J.  i.  at  30  cm. 

L.  E.    v<-5. ;  with- 3-80  D=-: 
60  9 
no  improvement  with  cylinders. 

J.  i.  at  30  cm. 

Here  —3d  was  ordered  in  a, pince-nez  for 
distant  vision ;  the  eyes  being  used  unaided 
for  reading. 

Case  2. — High  M.  The  patient,  a  car- 
penter, aged  thirty-four,  complains  of  not 
being  able  to  see  his  work.  Examination 
reveals — 

E.  E.    v<— ;  with  -9  d  =  -.  i 
J.  i.  at  12  cm.  [ 
L.E.    v<^;with-9D  =  ^^.  I 

J.  i.  at  12  cm. 

On  trial  it  was  found  that  with  —  7  d 
he  could  read  J.  i.  at  a  fair  distance,  and 

the  same  glasses  gave  v  =    .    As  he  was 

satisfied  with  this  amount  of  distant  vision, 
he  was  ordered  only  one  pair  of  glasses, 

—  7  D  for  constant  use. 

The  above  form  of  noting  the  result  of 
the  visual  examination  wiU  be  found  a  con- 
venient one.    Where  v  at  6  metres  does 

not  come  up  to  — ,  the  patient  might  be 
60 

brought  up  to  the  types  tUl  he  could  see 
the  largest — viz.  60,  if  an  exact  numerical  ; 
expression  were  desired  for  v;  in  most 
cases  it  is  enough  to  note  that  v  is  less  than 

6  •  6 

—  ;  this  is  commonly  written  v  <  — . 
60  60 

Case  3. — Low  H.    Patient,  a  woman  of  : 

twenty,  complains  that  she  cannot  see  to  ! 

work  at  night. 

Here  e.  e.  v  =  - ;  with  +  2  d,  v  still  =  - ; 

6  0 

therefore  H.  =  2  D. 

J.  i.  8" -12"  (8"  the  near  point,  12"  the 
far  point). 

L.  E.  v  =  |;  H.  =  2-50d. 

6 

J.  i.  8"-12". 

In  this  case  +  2*50  worn  for  work  gave 
complete  rehef. 

Case  4. — High  H.  The  patient,  a  g:ii'l 
of  twelve,  was  brought  with  the  complaint 
that  she  was  sJwrt-sighted.  It  was  found, 
however,  on  examination,  that  it  was  one 
of  the  cases  of  H.  simulating  M. ;  in  fact, 
after  atropine,  it  was  foimd  — 
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E.  E.   H.  =  9  D ;  and  with  +  9  d,  v  =  j^. 

L.  E.    =  10  D  ;  -with  + 10  D,  V  = 

She  was  ordered  +  8  d  for  both  eyes,  an 
allowance  of  1  d  being  then  made  for  the 
etfect  of  the  atropine ;  these  were  to  be 
worn  constantly.  After  a  few  naonths  with 
the  glasses, 


The  refracting  surface  of  the  eye  has 
hitherto  been  supposed  spherical,  so  that 
the  image  of  external  point  on  the  retina 
was  either  a  poiat  or  a  circle  of  diffusion  ; 
there  are,  however,  many  eyes  in  which  the 
siurface  is  not  spherical,  so  that  different 
meridians  of  this  surface  have  different 
curvattures. 

This  condition  of  the  eye  is  called 
Astigmatism.  It  is  divided  into  regular 
and  irregulai'. 

The  irregular .  is  generally  due  to  some 
disease  of  the  cornea,  which  has  so  distorted 
it  that  it  is  no  longer  any  definite  mathe- 
matical surface  at  aU.  It  is  seldom  sus- 
ceptible of  any  optical  help,  and  will  not  be 
further  alluded  to  here. 

In  regula/r  astigmatism  the  surface  is 
formed  according  to  definite  laws.  There 
is  one  meridian  of  greatest  curvature; 
another,  at  right  angles  to  the  first,  of  least 
ciunrature ;  and  the  iatermediate  ones  are  of 
intermediate  curvature.  These  meridians 
are  all  nearly  circular.  The  meridian  of 
greatest  curvature  is  generally  vertical.  To 
save  space,  it  will,  in  what  follows,  be  sup- 
posed that  it  is  always  so,  and,  consequently, 
that  the  meridian  of  least  curvature  is 
horizontal.  In  considering  the  refraction 
of  rays  by  an  astigmatic  surface,  we  find 
that  the  image  of  an  external  point  is  a 
short  horizontal  line  at  the  conjugate  (to 
the  external  point)  focus  of  the  vertical 
meridian,  and  in  the  neighbourhood  of  this 
focus  the  image  is  a  horizontal  oval ;  at  the 
conjugate  (to  the  external  point)  focus 
of  the  horizontal  meridian,  the  image 
is  a  short  vertical  straight  line,  and  in  the 
neighbourhood  of  this  focus  a  vertical  oval ; 
midway  between  these  two  foci  the  image 
is  a  circle. 

Now,  suppose  we  have  a  straight  line 
external  to  the  eye;  call  this  ab,  and  first 
suppose  it  to  be  vertical.  Further,  let  us 
call  the  focus  of  the  vertical  meridian  Fy ; 
that  of  the  horizontal  meridian  Fh ;  this  line 
may  be  supposed  made  up  of  a.  series  of 
points,  arranged  vertically  over  one  another. 


At  Fv  the  image  of  each  of  these  points  is  a 
short  horizontal  straight  line,  and  therefore 
the  image  of  ab  a  series  of  horizontal 
straight  lines,  parallel  to  one  another  and 
placed  side  by  side ;  the  image  of  a  b  is 
then  a  faint,  wide  vertical  stripe. 

At  Fh,  on  the  contrary,  the  image  of 
each  point  of  a  b  is  a  short  vertical  straight 
line,  and  therefore  the  image  of  this  ex- 
ternal vertical  straight  line  a  series  of 
short  vertical  straight  lines  which  overlap 
one  another ;  this  image,  then,  is  a  thin, 
well-defined  vertical  line.  Now,  suppose 
AB  a  httle  incUned  to  the  vertical.  Each 
point  of  it  will,  as  before,  have  a  short 
horizontal  straight  line  for  image  at  Fy; 
but  these  lines  do  not  now  lie  directly 
over  one  another,  but  are  arranged  like  the 
steps  of  a  steep  staircase,  and  they  over- 
lap one  another  a  httle ;  the  image  of  A  b 
at  Fy  is  then  a  stripe  parallel  to  it,  and 
rather  more  defined  than  when  it  was  ver- 
tical. 

At  Fh  the  series  of  short  vertical  straight 
lines,  which  are  the  images  of  the  points  of 
AB,  overlap,  but  not  so  directly  as  they 
did  when  a  b  was  vertical :  the  image  of  A  b 
at  Fh  is  then  a  stripe  parallel .  to  it,  and 
rather  less  defined  than  when  it  was  ver- 
tical. 

Hence,  if  a  b  in  its  new  position  slightly 
incline  to  the  vertical,  at  neither  Fy  nor  Fh 
is  a  clear  image  formed;  still  less  is  the 
image  clear  at  intermediate  points  between 
Fy  and  Fh ,  where  the  image  is  formed  by  a 
series  of  overlapping,  horizontal,  or  verti- 
cal ovals,  instead  of  horizontal  or  vertical 
straight  Unes,  as  at  Fy  or  Fh . 

As  A  B  departs  more  and  more  from  the 
vertical  its  image  at  Fy  becomes  more  dis- 
tinct, its  image  at  Fh  less  distinct ;  imtil  it 
becomes  horizontal,  when  at  Fy  there  is  a 
perfectly  distinct  image  formed,  whilst  at 
Fh  the  image  is  very  indistinct. 

Hence,  when  the  two  chief  meridia  of 
the  eye  are  vertical  and  horizontal,  of  only 
two  external  straight  lines  are  clear  images 
formed,,  and  these  are  the  vertical,  of  which 
a  clear  image  is  formed  at  Fh,  and  the 
horizontal,  of  which  a  clear  image  is  formed 
at  Fy  If  we  now  suppose  the  retina  of 
the  eye  situated  at  Fh,  only  vertical  lines 
will  be  seen  quite  distinctly :  other  lines 
will  be  seen  with  increasing  indistinctness 
the  more  they  depart  fi-om  verticalitj',  and 
horizontal  Unes  will  be  the  most  indistinct 
of  all. 

If  the  retina  be  at  Fy ,  j  ust  the  reverse 
of  this  will  be  the  case — i.e.  horizontal  lines 
only  will  be  seen  distinctly,  others  with 
varying  indistinctness ;  whilst  if  the  retina 
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be  situated  neither  at  Fh  nor  Fv  no  lines 
will  be  seen  distinctly. 

Now,  the  hiiman  eye  has  the  power,  by 
means  of  its  accommodation,  of  making  the 
position  of  the  retina  coincide  with  either 
Fv  or  Fh ,  or  occupy  intermediate  positions. 
Hence,  generally  an  astigmatic  eye  can 
see  distinctly  lines  parallel  to  its  two  chief 
meridia ;  not  simultaneously,  however,  but 
by  two  different  efforts  of  its  accommoda- 
tive power.  But  it  has  no  power  of  seeing 
distinctly  lines  in  other  directions.  As  the 
contours  of  objects  are  made  up  generally 
of  lines  running  in  an  infinite  number  of 
directions,  it  is  easily  imagined  how  indis- 
tinctly such  objects  are  seen  by  an  astig- 
matic eye. 

At  any  given  moment,  the  eye  sees  dis- 
tinctly only  the  outlines  of  an  object  paral- 
lel to  a  certain  line ;  by  an  effort  of  its 
ciliary  muscle  it  can  so  alter  its  refractive 
power  as  to  see  the  outlines  running  in  a 
direction  perpendicular  to  the  first.  Pro- 
bably, an  astigmatic  eye  is  thus  continually 
altering  its  accommodative  tension,  so  as  to 
get  clear  outlines  in  two  directions  of  each 
object  that  is  successively  presented  to  it. 
This  continual  change  of  strain  of  the 
ciliary  muscle  accounts  for  much  of  the 
fatigue  from  which  such  eyes  suffer. 

Eegular  astigmatism  is  divided  into  five 
varieties ;  (1)  if,  A.  being  relaxed,  both  chief 
meridia  are  myopic — it  is  called  compound 
myopic  astigmatism ;  (2)  if  one  meridian  be 
myopic,  the  other  emmetropic — it  is  called 
simple  myopic  astigmatism  ;  (3)  if  one  meri- 
dian be  emmetropic,  the  other  hyperme- 
tropic— it  is  called  simple  hypermetropic 
astigmatism ;  (4)  if  both  meridia  be  hyperme- 
tropic— it  is  called  compoimd  hypermetropic 
astigmatism;  and  (5)  if  one  meridian  be 
hypermetropic  and  the  other  myopic — it  is 
called  mixed  astigmatism. 

Etiology.  —  Eegular  astigmatism  is 
nearly  always  congenital.  After  operations 
on  the  cornea,  however,  a  considerable 
amount  of  regular  astigmatism  is  often 
seen.  It  is  generally  nearly  equal  in 
amoimt  and  symmetrical  in  the  two  eyes. 
High  degrees  of  M.  or  H.  are  nearly  always 
complicated  vsdth  astigmatism.  It  often 
runs  in  families. 

Cylindrical  Lenses. — The  difference  in 
curvatiure  between  the  two  chief  meridians 
may  be  corrected  by  a  cylindrical  glass. 
This  has  no  curvature — is  plane  parallel 
to  its  long  axis ;  in  the  meridian  perpen- 
dicular to  this  may  be  groimd  to  any  cur- 
vature ;  whilst  the  intermediate  meridians 
have  intermediate  cmrvatures.  The  correc- 
tion of  the  accompanying  M.  or  H.  is  of 


course  made  by  a  spherical  glass,  on  which 
the  cylinder  can  be  ground.  Generally,  the 
sphere  is  given  which  corrects  the  meridian 
of  greatest  curvature  in  H.,  or  least  curva- 
ture in  M. ;  this  accordingly  must  be  com- 
bined with  a  negative  cylinder,  stron" 
enough  to  correct  the  other  meridian.  A 
cylindi-ical  lens  has  no  refractive  effect  in 
a  meridian  parallel  to  its  axis,  and  this 
accordingly  in  the  correcting  glass,  if  a  ne- 
gative cylinder  be  used,  must  be  placed 
parallel  to  the  meridian  of  greatest  curva- 
ture in  H.  or  of  least  curvature  in  M.  Sup- 
pose, for  example,  in  vertical  meridian 
M.  =  6  D,  in  horizontal  meridian  M.  =  4  d  ; 
then  a  —^^  sphere  =  4d  would  be  given, 
combined  with  a  —  cylinder  =  2  D,  with 
its  axis  horizontal. 

It  would  come  to  the  same  thing  if  a 
—  sphere  =  6 d  and  &  cylinder  =  2 d, 
with  its  axis  vertical  were  given. 

Diagnosis  andMeasitrement. — The  com- 
plaint is  generally  of  'weakness  of  the 
eyes,'  so  that  at  first  we  do  not  know  that 
it  is  not  a  case  of  simple  M.  or  H.  When, 
however,  with  the  best  spherical  glass  v  is 

considerably  below  the  standard  --,  astig- 

6 

matism  may  be  suspected.  This  is  espe- 
cially so  in  the  case  of  H.,  where  degenera- 
tive changes  in  the  fundus  are  relatively 
rare.  The  diagnosis  can  often  be  made 
with  great  certainty  by  holding  up  in  front 
of  the  eye,  already  armed  with  the  sphere 
(-1-  or  — )  that  gives  the  best  v  at  20',  a 
weak  —  ''^  cyHnder,  say,  —Id  cyl. 

If  this  be  held  with  its  axis  parallel 
to  the  meridian  of  least  curvature,  it  will 
almost  certainly  improve  v.  Now  this 
meridian  of  least  curvature  is,  in  most 
cases,  horizontal  or  nearly  so. 

We  hold  this  weak  cylinder,  then,  with 
its  axis  horizontal,  and  see  if  v  is  im- 
proved thereby ;  if  not,  we  slowly  rotate  it 
in  front  of  the  eye  through  a  complete  half- 
circle,  asking  the  patient  if  there  is  any 
improvement  of  v  in  any  position.  If  not, 
there  is  no  astigmatism.  If  there  is,  the 
position  of  the  axis  that  gives  the  best  v  is 
the  meridian  of  least  curvature  of  the  eye, 
and  the  other  chief  meridian  is  of  course 
perpendicular  to  this.  We  then  hold  up 
stronger  —""^  cylinders  with  axis  in  the 
same  position.  The  weakest  cylinder  that 
gives  the  best  attainable  v  is  the  measure 
of  the  astigmatism. 

In  this  way  many  cases  can  be  quickly 
tested  both  qualitatively  and  quantitatively. 

There  are  many  other  tests  for  astig- 
matism, both  subjective — i.e.  depending  on 
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the  answers  of  the  patient  like  the  above, 
and  objective.  Of  the  objective  the  only 
one  we  shall  refer  to  here  is  Eetinoscopy. 
A  complete  discussion  of  this  method  will 
be  fomid  xmder  this  heading. 

In  many  cases  of  astigmatism,  a  satis- 
factory result  cannot  be  got  without  using 
a  mydi'iatic.  This  may  be  either  atropine, 
of  which  a  solution  gr.  ij.  ad  f^j.  may  be 
used  three  times  a  day  for  three  or  four 
days;  or  homatropine,  a  solution  of  the 
same  strength  for  thi-ee  or  four  times.  The 
atropine  completely  paralyses  the  ciliary 
muscle,  and  so  makes  near  vision  (except 
in  certain  grades  of  M.)  very  dim.  This 
effect  passes  off  in  about  a  week  or  ten 
days.  The  homatropine  does  not  suspend 
the  accommodation  so  completely  as  atro- 
pine ;  but  the  effect  passes  off  much  more 
completely  than  that  of  the  other  drug; 
generally,  accommodative  power  is  fuUy 
restored  in  twenty-four  hours.  It  may 
be  used  as  a  substitute  for  atropine,  when 
the  patient  cannot  submit  to  the  week's 
dimness  of  sight  the  latter  generally 
causes. 

The  vision  is  to  be  tested  whilst  the 
€yes  are  fiilly  under  the  influence  of  the 
drug ;  an  interval  is  then  to  be  allowed  for 
them  to  recover  (say  ten  days  for  atropine, 
two  days  for  homatropine),  and  then  the 
glasses  ordered  which  give  the  best  v  in 
this  condition.  These  will  generally  be 
found  to  differ  from  the  best  glasses  tinder 
atropine  in  being  about  1  D  weaker,  this 
being  the  usual  amount  of  the  tonic  spasm 
of  A,  before  referred  to.  If  there  be  a  great 
difference  between  the  refraction  with  and 
without  atropine,  glasses  Id  weaker  than 
those  giving  the  best  v  under  atropine 
should  be  given  for  constant  use  as  soon  as 
the  atropine  is  discontinued.  It  may  be 
asked,  why  use  atropine  at  all,  if  glasses 
are  to  be  finally  ordered  adapted  to  the 
non-atropinised  state  ?  The  answer  is, 
partly  to  provide  for  these  cases  of  exces- 
sive spasm,  partly  to  facilitate  the  objective 
examination. 

In  any  case  where  strong  glasses  are 
ordered,  either  spherical  or  sphero-cylin- 
drical, the  patient  must  expect  a  few  weeks' 
discomfort  till  the  eyes  get  accustomed  to 
working  under  the  new  conditions.  They 
should  be  worn  continuously  and  per- 
eeveringly.  Children  adapt  themselves 
much  more  readily  than  adults  to  such 
glasses. 

A  case  of  astigmatism  is  subjoined  : — 
Case  5.— As.  The  patient,  an  architect, 
aged  twenty-two,  suffers  from  hettdache  all 
nay.    This  he  attributes  to  wearing  impro- 


per glasses.  These  he  has  used  constantly 
for  the  last  twelve  months ;   they  are 

6 

R.E.  -  6"50  D,  L.E.  —  5-50d.  Tested  b.e.  v<  gQ ; 

with  -  7  D  spher.  O  -  3  d  cyl.,  axis  80°  up 

6  6 
and  in  from  vert.  =  g.   l.e.     <q~q'>  with 

-  5  D  spher.  O  -2d  cyl.,  axis  80°  up  and 

Q 

in  from  the  vertical  =  g. 

He  was  ordered  these  for  constant  use, 
and  had  no  farther  trouble.  The  symbol 
used  above  after  spher.  (spherical)  denotes 
'  combined  with.'  The  direction  of  the  axis 
may  be  indicated  as  above,  or,  better  still, 
by  a  diagram. 

Another  error  of  refraction  must  be 
referred  to.  This  is  Anisometropia.  This 
term  is  applied  where  there  is  a  considerable 
difference  between  the  refr-action  of  the  two 
eyes.  Small  differences  are  common  enough 
in  M.  and  As. ;  it  is  only  when  the  difference 
reaches  say  2  or  3  d  that  anisometropia  is 
spoken  of.  It  is  often  very  difBcult  to  treat 
if  the  difference  be  considerable.  In  slight 
cases  each  eye  may  be  fully  corrected,  or 
else  the  correction  adapted  to  the  less  ame- 
tropia of  the  two  ordered.  Sometimes  the 
medium  correction  answers  best ;  but  each 
case  must  be  treated  on  its  own  merits. 
Occasionally,  where  one  is  M.,  the  other 
Em.  or  H.,  the  former  is  habitually  used 
for  near  work,  the  latter  for  distance,  and 
no  discomfort  felt. 

It  remains  to  speak  of  spectacles.  The 
fitting  of  these  may  generally  be  left  to  the 
optician ;  but  the  surgeon  should  satisfy 
himself  that  the  glasses  have  thefr  centres 
opposite  the  patient's  pupils,  unless  it  is 
otherwise  desired,  and  that  they  are  of  the 
strength  ordered.  To  test  any  given  lens, 
a  test  glass  of  its  alleged  focal  power  but 
of  opposite  denomination — 1.6.  +  ""  or  — 
according  as  the  lens  to  be  examined  is  — 
or  +  is  held  in  contact  with  it,  and  the 
two  held  close  to  the  surgeon's  eye  and 
moved  rapidly  from  side  to  side.  If  the 
test  glass  now  exactly  neutralise  the  other, 
any  distant  object — say  the  window-bars — 
seen  through  the  combined  glass  remains 
stationary.  If  the  combination  is  +  it 
moves  in  the  opposite  direction,  if  — in 
the  same  direction. 

Patients  often  ask  if  they  should  have 
pebbles.  These  have  no  optical  advantage 
over  crown  glass,  and  are  much  more  ex- 
pensive. Sometimes  reading  glasses  require 
to  be  tilted  forward  at  an  angle  of  10°  or 
15° — '  angled,'  as  it  is  called.  This  is  to  be 
indicated  in  the  prescription.    The  form  a 
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prescription  commonly  takes  is  the  follow- 
ing :— 

[Patient's  name.J 

Glasses  for  reading : 
+  3d 

[Sui'geon's  name.] 
or,  in  more  complicated  cases — 
[Patient's  name.] 

Glasses  for  constant  use : 
Eight  eye :  +  2  d  spher.  O  —  4  d  cyl.,  axis  30° 
from  vertical  up  and  out. 
Left  eye  :  +  2  d  spher.  O  —  3*50  d  cyl., 
axis  20°  from  vertical  up  and  out. 

[Siu-geon's  name.] 
If  any  particular  form  of  frame  or  co- 
lour of  glass,  such  as  neutral  tint,  be  re- 
quired, proper  directions  v^ill  have  to  be 
added  to  above.  W.  Charnley. 

REGNOLI'S  OPERATION".  See 
Tongue,  Operations  for  Eemoval  of  the. 

RENAL  CALCULUS.  See  Nephro- 
lithiasis. 

RENAL  COLIC  is  a  term  employed 
to  describe  a  train  of  symptoms,  due  to  the 
sudden  stoppage  of  the  m-eter  by  some 
foreign  body  passing  down  its  lumen,  or  to 
some  morbid  condition  of  its  own  walls. 
The  onset  is  nearly  always  sudden,  the  most 
prominent  symptom  being  pain,  usually 
of  a  very  severe  kind,  due,  on  the  one  hand, 
to  the  great  sensibility  of  the  m-eter,  and, 
on  the  other,  to  its  own  efforts  to  dislodge 
the  intruding  mass  by  virtue  of  its  in- 
voluntary vermicular  action.  The  duration 
of  this  pain  is  determined,  first,  by  the  ac- 
cumulation of  fluid  behind  the  obstruction, 
and  by  the  size  and  shape  of  the  foreign 
body,  and  then  by  the  strength  of  the  muscle - 
fibres  of  the  ureter.  Fortunately,  it  does 
not  usually  last  long,  the  mass  either  being 
forced  onwards  into  the  bladder,  or  the 
ureter  becoming  more  or  less  accustomed  to 
its  presence.  The  causes  of  obstruction  of 
the  ureter,  and  consequent  renal  coUc,  may 
be  the  passage  of — (1)  a  calculus,  (2)  a 
blood-clot,  (3)  a  caseous  shred  of  tuber- 
cular matter,  (4)  hydatids,  (5)  a  portion  of 
new  growth,  (6)  the  presence  of  a  tuber- 
cular ulcer  in  the  tube. 

The  symptoms  in  an  ordinary  attack  are, 
usually,  as  follows.  An  agonising  sickening 
pain  sets  in,  usually  with  great  suddenness, 
in  the  renal  region,  and  radiates  from  this 
down  the  track  of  the  ureter  into  the 
genitals  and  inner  part  of  the  thigh.  With 
this  there  is  often  faintness  and  even  vomit- 
ing, the  patient  probably  at  the  same  time 
breaking  out  into  a  cold  sweat  all  over  the 
body.  When  the  first  faintness  has  passed  off, 


he  will  probably  bend  and  twist  the  body 
nearly  double  with  suffering,  and  endeavour 
to  reHeve  himself  by  contortions  in  all  direc- 
tions. There  will  also  be,  in  the  male,  most 
likely  a  retraction  of  the  testicle.  In  some 
cases,  the  temperature  is  raised,  and  the 
pulse  becomes  rapid  and  feeble.  Then,  after 
a  period,  usually  measm-ed  by  hours,  there 
is  a  complete  cessation  of  the  pain,  as  sud- 
den as  its  onset,  and  a  disappearance  of  the 
other  troubles  as  well. 

The  Magnosis  is  based,  first,  upon  the 
previous  history  of  the  case — i.e.  if  the 
patient  has  passed  small  calcuh  or  '  gravel ' 
before,  or  has  had  attacks  of  haematuria,  or 
evidence  of  tubercular  disease,  parasites,  or 
new  gi-owth  in  the  kidney.  Again,  if  there 
has  been  heematm-ia  and  the  ureter  is 
stopped  by  blood-clot,  the  water,  previously 
blood-stained,  will  be  passed  clear  during 
the  cohc,  to  return  to  its  former  red  colour 
with  the  cessation  of  the  paia,  at  the  same 
time  that  small,  worm-like  clots  are  passed 
with  the  uriue  per  urethram.  In  the  same 
way  a  small  calculus  may  be  passed. 

The  paroxysms  of  pain,  with  which  renal 
cohc  is  most  likely  to  be  confounded,  are 
(1)  ordinary  coUc,  (2)  the  passage  of  biliary 
calcidi,  (8)  sudden  obstruction  of  the  urethi-a 
by  blood-clots,  stone,  or  new  growths. 
From  the  first  of  these  it  will  be  distin- 
guished by  the  seat  of  the  pain  and  sudden- 
ness of  the  onset,  usually  after  some  renal 
symptom ;  by  the  absence  of  constipation, 
and  then  by  percussion,  which  wiU  probably 
indicate  the  condition  of  the  intestine. 
Palpation,  too,  wiU  often  detect  the  painful 
spot  in  the  flank  where  the  obstruction  of 
the  ureter  has  taken  place,  and  may  even 
make  out  the  foreign  body.  From bihai-y  cohc 
a  distinction  is  made  by  means  of  the  history, 
the  seat  of  the  pain,  and  in  some  cases  by 
the  occurrence  of  jaundice.  Blood-clots, 
stone,  and  new  growths  in  the  bladder, 
leading  to  sudden  obstruction  of  the  m-ethra, 
can  be  demonstrated  by  the  introduction  of 
a  catheter  or  sound,  as  well  as  diagnosed 
from  the  clinical  history. 

The  treatment  of  renal  cohc  varies  with 
the  cause,  and  resolves  itself  into  paUiative 
and  curative.  Under  the  first  head  will 
come,  rest  in  the  recumbent  position,  hot 
belladonna  fomentations  over  the  whole 
side,  and  the  repeated  injection  of  morphia 
in  free  doses  hypodermicaUy.  In  the  case 
of  blood-clots,  calculi,  or  tissue-shreds,  free 
kneading  and  manipulation  over  the  track 
of  the  ureter,  in  the  hope  of  assisting  the  pas- 
sage of  the  foreign  body  into  the  bladder,  may 
be  tried.  See  Nephrolithiasis  ;  Nephro- 
lithotomy. Arthur  E.  Barker. 


Rest 


BEST. — '  The  first  and  great  requisite 
for  the  restoration  of  injured  parts  is  rest,' 
was  John  Hunter's  epoch-making  general- 
isation. Than  that,  no  proposition  is  more 
worthy  of  the  surgeon's  thought,  none  more 
fertile  for  his  patient's  good.  The  principle 
of  constitutional  and  local  rest  is  so  inter- 
woven with  the  whole  teaching  of  this  work, 
that  it  would  be  impossible  to  do  it  separate 
justice  without  time-wasting  recapitulation. 
Yet,  as  one  of  those  fundamental  truths 
which  cannot  be  inculcated  too  often  or  too 
impressively,  an  endeavour  to  methodise 
some  of  the  most  conspicuous  advantages 
of  rest  may  be  justified  by  practical  conve- 
nience and  usefulness. 

As  movement  increases  the  heart's  ac- 
tion and  is  opposed  to  blood-coagulation,  so 
this  is  favoured,  and  that  retarded,  by  rest. 
Hence  the  value  of  rest  in  the  treatment  of 
disease  and  injuries  of  the  blood-vessels,  in 
wounds  and  aneurisms. 

To  quote  firom  Mr.  HUton's  classical 
lectm-es  on  '  Eest  and  Pain,'  '  growth  and 
repair  have  an  exact  relation  to  due  physio- 
logical rest,  local  and  general.'  Accordingly, 
the  repair  of  solutions  of  continuity  in  all 
tissues,  hard  and  soft,  proceeds  in  closest 
conformity  to  the  physiological  standard 
and  with  the  minimima  risk  of  pathological 
comphcation,  the  more  perfectly  divided 
parts,  once  re-adjusted,  are  maintained  in  a 
state  of  absolute  repose.  On  this  principle 
is  based  the  sound  practice  of  infrequent 
wound- dressing,  and  of  treating  broken 
bones  and  acute  articular  affections  by 
immobilising  the  joints  above  and  below, 
as  well  as  the  seat  of  mischief. 

Mechanical  and  physiological,  constitu- 
tional and  local,  medicinal  and  manual 
resources,  such  as  darkness  and  mental 
quiet,  anaesthetics,  opium  and  aUied  pre- 
parations, position  and  suspension,  cold  and 
pressure,  are  all,  in  appropriate  proportion, 
powerfully  contributory  to  rest  and  repair. 
Once  more  experience  teaches  the  great 
lesson,  that  complexity  in  the  causation  of 
pathological  states  necessitates  combination 
of  therapeutic  resources  for  purposes  of  re- 
lief and  cure. 

Eest  is  something  more  than  a  mere 
negation  of  motion,  as  illustrated  by  the 
apparently,  but  not  really,  simple  case  of 
an  irritable  idcer  on  the  swollen  leg  of  a 
big-bellied  person.  In  such  a  patient,  rest 
in  the  recumbent  posture,  and  suspension 
of  the  foot  soon  give  temporary  ease ;  but 
recovery  is  greatly  favoured  by  elastic  pres- 
sure of  the  limb,  and  by  administering  a 
brisk  pm:ge,  which  may  often  be  advan- 
tageously followed  up  with  opiates.  The 


constitutional  and  local  rest  combine  in 
relieving  vascular  and  nerve  tension,  and 
favouring  healthy  nutrition.  In  anal  fis- 
sure and  fistula,  heaUng  is  prevented  by 
the  contractihty  of  the  very  sensitive  and 
active  sphincter  muscle.  Divide  as  much 
of  it  as  is  necessary  to  insure  rest  in  the 
particular  case,  and  healing  proceeds  pain- 
lessly and  solidly.  The  pain  occasioned 
by  foreign  bodies,  such  as  a  thorn  in  the 
fiiger,  a  fish-bone  in  the  throat,  or  a  stone 
in  the  bladder,  or  by  a  dislocated  or  broken 
bone,  ceases  with  the  removal  of  the  cause  of 
unrest,  be  it  extraction  of  the  foreign  body 
or  restoration  of  the  displaced  part  to  its 
normal  relations.  So  with  the  vomiting 
and  pain  due  to  strangulated  hernia.  In- 
juries of  the  chest  and  abdomen  supply 
further  illustrations  in  point.  In  such  cases 
rest  in  the  recumbent  posture  affords  great, 
but  not  complete,  relief.  Where  several 
ribs  are  broken,  with  or  without  wound  of 
the  soft  parts,  the  chest  requires  good  pad- 
ding and  abundant  bandaging  with  equable 
pressure.  A  lattice-work  of  millboard,  or 
other  mouldable  splintage,  contributes 
powerfully  to  comfort ;  and  so  does  fixing 
the  arm,  to  rest  the  pectoral  and  dorsal 
muscles  completely,  on  the  injured  side. 
Opium  is  additionally  useful ;  the  medicinal 
and  mechanical  treatment  combining  to  re- 
duce the  number  of  respirations,  and  to 
favour  abdominal  breathing,  during  fixity, 
rest,  and  repair  of  the  chest-waU.  When  the 
abdomen  is  bruised  or  woimded,  rest  is 
promoted  by  sedatives,  by  resting  on  the 
back  with  the  shoulders  raised  and  the 
thighs  flexed,  equable  pressure  being  at 
the  same  time  appKed  over  the  abdominal 
wall.  Such  pressure  may  be  very  bene- 
ficially practised,  according  to  the  require- 
ments of  particular  cases,  by  broad  bandages 
over  good  padding ;  or  by  means  of  a  hea\'y 
poultice,  or  a  shot  mattress ;  a  sand,  water, 
or  ice  bag. 

In  painful  cases  of  retention  of  urine, 
when  ineffectual  attempts  have  been  made 
to  pass  a  catheter,  an  ansesthetic  may  render 
easy  what  was  before  impossible.  That 
failing,  opimn  pushed  judiciously  to  its  full 
action,  as  indicated  by  contraction  of  the 
pupils,  often  succeeds  in  lulling  pain,  relax- 
ing spasm  and  congestion,  and  allowing  the 
urine  to  dribble,  and,  by-and-by,  to  flow. 
When,  in  such  a  case,  anaesthetics,  the 
catheter,  hot  hip-bath,  purgatives,  and  opium 
all  fail,  and  the  bladder  can  only  be  saved 
from  threatened  rupture  by  suprapubic 
aspiration  or  tapping  ^er  rectum,  mine 
often  flows  with  comparative  freedom  -per 
v/retTvram  once  engorgement  and  spasm  of 


332 


Rest 


the  passage  are  relieved  by  a  few  hours'  rest 
after  the  operation.  These  are  only  a  few 
illustrations  of  the  value  of  the  great  thera- 
peutic principle  of  rest;  the  reader  in- 
terested in  its  further  applications  may 
refer  to  the  articles  Immobility  ;  Position  ; 
Peessdke  ;  Suspension  ;  Wounds,  treat- 
ment of  Sampson  Gamgee, 

RETENTION  OF  URINE.— When 
the  bladder  contains  urine  which  it  cannot 
expel,  retention  is  said  to  exist. 

Causes. — I.  Obstructions. — (1)  Imper- 
forate prepuce.  (2)  Inflammation  of  the 
urethra.  (3)  Abscess  in  the  prostate,  penis, 
perineum,  or  about  the  rectmn.  (4)  Stric- 
ture of  urethra.  (5)  Hypertrophy  and  other 
tumours  of  the  prostate.  (6)  Calculus.  (7) 
Tumours  of  the  bladder,  of  the  urethra, 
and  of  the  penis.  (8)  Pelvic  tumours.  (9) 
Foreign  bodies  in  the  urethra,  bladder,  or 
rectum. 

II.  Direct  or  Indirect  Interference  with 
Nerve-su;pply  of  Muscles  concerned  in  Mic- 
turition.— (1)  Disease  or  injury  of  the  cere- 
bro-spinal  axis.  (2)  Hysteria.  (3)  Drugs. 
(4)  Wounds  and  contusions  of  bladder  or 
lurethra.  (5)  Surgical  operations  in  neigh- 
bourhood of  bladder.    (6)  Urethral  spasm. 

Symptoms. — The  chief  sign  is  a  distended 
bladder,  shown  by  hypogastric  dulness  on 
percussion,  or  felt  by  the  finger  in  the  bowel 
or  vagina.  The  patient  generally  complains 
of  painful  and  urgent  desire  to  pass  water, 
with  constant  attacks  of  straining,  called 
'  spasms.'  Sometimes,  during  a  spasm  a 
little  urine  is  passed,  giving  temporary  re- 
lief, while  frequently  the  bowel  itself  and 
piles,  if  present,  are  protruded,  and  the  con- 
tents of  the  rectum  evacuated.  These  m-gent 
symptoms  may  be  more  or  less  absent, 
sometimes  almost  entirely  so,  and  the 
medical  man  must  ever  be  on  his  guard, 
and  take  care  that  he  does  not  overlook  a 
chronically  distended  bladder,  for  such  over- 
sight may  lead  to  disastrous  consequences. 
The  cause  of  the  retention  will  usually  be 
obvious  enough ;  but  it  is  well  to  remember 
the  following  points: — (1)  If  vmder  fifty 
years  of  age,  the  patient  cannot  have  pros- 
tatic hypertrophy.  (2)  If  he  is  over  fifty, 
and  with  no  history  of  strictmre,  the  cause 
is  probably  prostatic.  (8)  If  under  fifty, 
he  may  have  stricture  and  never  know  it, 
imtil  seized  with  retention.  (4)  Should  the 
obstruction  be  beyond  six  inches  from  the 
meatus,  the  case  is  not  one  of  stricture. 

Treatment. — Immediate  rehef  is  de- 
manded. Usually,  the  patient  is  in  great 
pain,  and  the  longer  the  distended  bladder 
is  unreUeved  the  less  likely  is  it  to  regain 


its  entire  contractility,    A  more  remote 
danger  is  rupture  of  the  urethra  or  bladder,  i 
with  extravasation  of  urine.    A  hot  bath  ' 
and  an  opiate  may  be  taken,  or  a  Uttlc  : 
chloroform  inhaled,  and  perhaps  some  urino  ; 
win  be  expelled ;  but  usually  it  is  well  to  i 
resort  at  once  to  the  catheter.    To  prevent  i 
or  mitigate  the  urinary  fever  which  fre- 
quently comes  on  within  the  first  few  hours 
after  catheterism,  the  patient  should  be  at 
once  put  to  bed  after  the  operation,  and  if 
his  urine  is  healthy,  an  opiate  should  be 
administered   (Hq.  opii  sed.  n|xv.),  and 
washed  down  by  some  warm  demulcent 
di-ink.    The  use  of  catheters  in  retention  of 
mrine  may  be  considered  under  the  follow- 
ing headings  : — (1)  Nervous  retention,  (2) 
inflammatory    retention,    (3)    caJcuh  in 
urethra,  (4)  urethral  stricture,  (5)  hyper-  i 
trophy  or  other  enlargement  of  the  prostate. 

(1)  Nervous  Retention. — Here,  retention  : 
has  occurred  although  the  urethra  is  per- 
fectly healthy.    Either  the  bladder  cannot  ■ 
act  from  temporary  or  permanent  paralysis  , 
or  from  over-distension ;  or  reflex  nervous 
in-itation  has  produced  '  spasm  '  of  the  ure- 
thra, this  occurring  when  retention  follows 
amputation  of  the  thigh  or  operations  for 
piles  or  anal  fistula.    The  simplest  catheter 
is  one  of  vulcanised  india-rubber,  about 
No.  7  (Eng.) ;  if  this  cannot  be  passed, 

a  soft  French  coud^e  or  oHvary  catheter 
may  be  attempted ;  if  necessary,  an  EngHsh 
gum  or  a  silver  catheter  must  be  used. 

Hysterical  retention  almost  always 
occurs  in  women.  At  first,  judicious  in- 
difference is  best ;  but  the  case  may  become 
serious  if  altogether  neglected.  After  a  safe 
interval  has  elapsed,  a  soft  gmn  or  india-  i 
rubber  catheter  should  be  introduced,  and 
the  bladder  reUeved.  If  catheterism  in  any 
particular  case  is  imdesirable,  the  patient 
may  be  placed  in  a  hot  hip-bath,  and  a  jug 
of  cold  water  suddenly  thrown  over  the 
back,  which  wiU  often  produce  the  desired 
effect.    See  Female  Catheter. 

(2)  Inflammatory  Betention{Gonorrha:a, 
Prostatitis,  Abscess). — It  is  weU  to  try  to 
avoid  the  use  of  a  catheter.  The  patient 
should  be  put  into  a  very  hot  sitz-bath  and 
encouraged  to  pass  water  while  there.  If 
he  cannot  do  so  he  may  be  put  to  bed,  and 
the  perineum  freely  leeched.  An  anodyne 
draught  may  be  given  if  there  is  much  pain. 
A  brisk  purge  may  prove  useful.  If  these 
remedies  fail,  then  a  No.  7  (Eng.)  warmed, 
oiled,  soft  tapering  French  olivary  catheter 
may  be  gently  introduced.  If  this  instru- 
ment will  not  pass,  a  No.  4  or  5  EngUsh 
gum  catheter  without  a  stylet  may  be  tried. 
A  silver  catheter  is  rarely  necessary,  but 
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when  its  use  has  been  determined  upon,  it  j 
will  be  well  to  administer  an  ansesthetic,  if 
fecilities  for  doing  so  are  at  hand ;  especially 
if  much  difficulty  has  been  encountered, 
owing  to  the  swelling  of  the  parts  or  the 
nuriiliness  of  the  patient.  If  the  reten- 
tion is  due  to  prostatic  abscess,  the  passage 
of  the  catheter  may  be  followed  by  a  flow 
of  matter,  the  abscess  having  ruptured  into 
the  prostatic  urethra. 

(3)  Calculi  inUrethra. — A  small  English 
gum  catheter  can  nearly  always  be  inserted 
between  the  calculus  and  the  wall  of  the 
urethra  iato  the  bladder,  and  the  retention 
relieved.  If  the  calculus  is  at  the  neck  of 
the  bladder,  it  may  readily  be  pushed  back 
iato  the  bladder  by  a  large  blunt-ended 
bougie  or  catheter.  If  the  stone  is  in  the 
penile  urethra,  it  may  generally  be  easily 
removed  by  the  long  m'ethral  forceps  or 
urethral  scoop.  See  Stone  in  the  Ure- 
thra. 

(4)  Stricture  Betention. — If,  from  the 
symptoms  and  history  of  the  patient,  stric- 
ture is  suspected,  he  shoidd  be  desired  to 
make,  if  possible,  a  Uttle  water.  He  may 
not  prove  able  to  make  any  or  more  than 
a  few  drops ;  or  perhaps  a  little  stream  of 
water  will  issue.  In  this  case,  the  size  of 
the  stream  must  be  carefully  noted.  Next, 
a  No.  8  or  9  blunt-ended  gum  bougie  or 
catheter  should  be  gently  passed  as  far  as 
it  will  go.  This  will  give  a  general  idea  of 
the  situation  of  the  obstruction. 

If  it  is  a  case  of  stricture,  the  instru- 
ment will  be  arrested  before  it  has  traversed 
the  first  five  or  six  inches  of  the  canal.  If 
the  patient  has  been  unable  to  make  water, 
or  can  only  make  it  in  drops,  then  the 
smallest  gum  elastic  catheter  must  be  em- 
ployed— a  No.  ^  or  No.  1;  or,  if  he  has 
made  a  small  stream  of  urine,  a  gum 
catheter  of  corresponding  size  may  be 
selected.  The  stylet  shoiild  be  removed, 
the  end  turned  up  a  little,  and  a  very  gentle 
attempt  be  made  to  insinuate  the  catheter, 
warmed  and  oiled,  through  the  strictm-e. 
Should  the  instnmient  pass  fairly  into  the 
bladder,  the  surgeon  will  leai'n  by  the  issue 
of  a  few  drops  of  water  that  all  is  right,  and 
he  must  tie  the  instrument  securely  in. 
The  patient  may  immediately  be  able  to 
relieve  himseK,  not  only  through  but  by 
the  side  of  the  catheter ;  for  often,  in  using 
instruments  for  the  relief  of  retention  from 
stricture,  the  mere  pressure  of  the  catheter 
against  the  face  of  the  stricture  will  cause 
tirine  to  flow,  and  great  relief  will  be 
afforded.  If,  however,  the  stricture  is  a 
tight  one,  urine  will  not  flow  outside  the 
instrument;  the  water  may  therefore  be 


!  allowed  to  drain  drop  by  drop  from  the 
catheter  untU  relief  is  afforded.  If  this 
relief  is  delayed,  and  the  surgeon  is  satis- 
fied that  the  catheter  is  ia  the  bladder,  he 
need  not  be  iu  a  hurry  to  remove  the  in- 
strument. The  patient  may  be  soothed  by 
a  hot  bath  or  by  an  opiate  draught,  and  in 
time  the  stricture  will  dilate  from  the  pre- 
sence of  the  inlying  instriiment,  and  m'ine 
will  be  freely  discharged  by  the  side  of  the 
catheter. 

Should  the  English  gum  catheter  fail 
to  pass  either  with  or  without  its  stylet, 
a  small  French  olivary  catheter  may  be 
attempted.  If  this  is  not  successful,  then 
a  No.  1  silver  catheter  must  be  used,  the 
patient  standing  or  lying  down  from  time 
to  time,  as  the  surgeon  thinks  best.  The 
surgeon's  left  forefinger  ia  the  bowel  is 
often  of  assistance,  and  not  infrequently 
the  introduction  of  a  catheter  will  be  much 
facilitated  by  placing  the  patient  imder  the 
influence  of  an  anaesthetic.  If  a  catheter  is 
successfully  passed,  whether  a  soft  or  a  silver 
one,  it  should  be  tied  in.  (For  the  further 
treatment  of  the  case,  see  Stricture  of  the 
Urethra.)  Should  the  stricture  be  a  very 
severe  one,  it  wfll  be  a  great  boon  to  the 
sufferer  if  the  surgeon  can  arrange  for 
catheterism  to  take  place  in  the  patient's 
bedroon},  so  that,  when  once  the  catheter  is 
passed,  it  can  be  tied  in,  and  the  treatment 
of  the  stricture  commenced.  Otherwise, 
if  the  catheter  has  to  be  withdrawn,  the 
second  catheterism,  which  is  very  likely  to 
be  soon  necessary,  may  prove  more  difficult 
than  the  first  from  the  swelling  and  possible 
laceration  of  the  parts.  Supposing  cathe- 
terism fails,  and  opiates  and  hot  baths  give 
no  permanent  relief,  the  surgeon  has  the 
choice  of  several  modes  of  giving  exit  to 
the  retained  urine.  This  question  will  be 
further  discussed  at  the  end  of  the  con- 
sideration of  prostatic  retention. 

(5)  Prostatic  Betention. — If  the  sufferer 
is  over  fifty  years  of  age,  and  without  any 
history  of  stricture,  the  cause  is  probably 
prostatic.  He  should  stand  with  his  back 
to  the  wall ;  the  sm'geon  should  sit  down 
in  fi'ont  of  him,  and  pass  a  well-oiled  No.  7 
or  8  (Eng.)  vulcanised  india-rubber  catheter. 
No  skill  is  required ;  if  it  passes,  aU  is  well ; 
if  it  will  not  pass,  it  must  be  removed,  and 
a  No.  7  or  8  French  coud^e  catheter  tried. 
The  operator  should  make  some  mark  on 
this  instrument,  so  that  on  looking  at  the 
proximal  end  he  can  always  tell,  when  the 
bent  end  is  in  the  urethra,  which  way  the 
bend  is  turned.  Holding  the  penis  up 
against  the  patient's  abdomen,  and  passing 
the  first  five  inches  of  the  coudee  catheter 
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vertically  down  the  urethra,  the  surgeon 
keeps  the  penis  and  the  catheter  strictly  in 
the  middle  line,  and  the  bend  of  the  instru- 
ment always  towards  the  patient.  As  about 
the  sixth  inch  is  pushed  in,  he  gradually 
brings  the  penis  and  catheter  down  to  the 
level  line,  and  as  the  next  and  succeeding 
inches  of  the  catheter  pass,  slowly  drops 
the  penis  and  catheter  until  they  almost 
point  to  the  patient's  toes.  As  a  rule  this 
catheter  will  ride  easily  into  the  bladder. 
If  it  does  not  enter,  it  is  very  probable  that 
the  point  has  caught  in  the  prostatic  sinus. 
To  disengage  the  point  of  the  catheter,  it  is 
gently  withdrawn  for  about  an  inch  or 
more,  and  turned  on  its  long  axis  so  that 
the  bent-up  end  points  laterally  to  the  right 
or  left,  instead  of  upwards  as  it  did  before. 
An  attempt  is  now  made  to  pass  it  into  the 
bladder  ;  and  repeated  if  unsuccessful,  turn- 
ing the  point  first  to  one  and  then  to  the 
other  side.  Frequently  this  manoeuvre  will 
prove  successful. 

If  the  coud^e  catheter  will  not  go,  a  very 
soft-ended  oHvary  catheter  may  be  tried, 
and,  if  necessary,  a  large  coud^e  (No.  12) ; 
for  large  instruments,  although  they  give 
more  pain  than  small  ones,  will  often  avoid, 
by  reason  of  their  size,  an  awkward  place 
which  will  engage  a  smaller  instrimient. 
"When  all  these  instruments  faU,  a  bicoud^e 
will  sometimes  be  successful.  Here  may  be 
mentioned  with  praise  the  silk-web  coud^e 
catheters  made  in  London,  and  of  recent 
introduction.  They  are  soft  and  highly 
pohshed,  and  in  the  writer's  hands  have 
passed  when  the  ordinary  coud^e  has  failed. 
This  is  due  to  their  softness,  which  makes 
them  practically  bicoud^e  catheters,  and  en- 
ables them  to  ride  easily  over  the  bar  at 
the  neck  of  the  bladder. 

If  none  of  these  catheters  can  be  passed, 
the  surgeon  may  take  an  English  gum 
catheter,  No.  8  or  9,  and,  removing  the 
stylet,  may  put  the  catheter  into  any  shape 
he  hkes  by  softening  it  in  hot  water,  mould- 
ing it  to  his  taste,  and  then  making  the 
shape  for  a  time  permanent  by  dipping  the 
catheter  into  cold  water.  A  very  excellent 
plan  is  to  keep  one  of  these  catheters  per- 
manently on  a  stylet  which  has  been  over- 
curved.  When  required  for  use  the  stylet 
is  removed,  and  the  catheter  keeps  its  curve 
so  well  in  the  urethra,  that  the  end  will 
often  successfully  surmount  the  obstacle  at 
the  neck  of  the  bladder.  Another  plan  of 
using  the  English  gum  catheter,  in  these 
difficult  prostatic  cases,  is  to  introduce  it  on 
a  stylet.  When  the  catheter  becomes  en- 
gaged at  the  obstruction,  the  instrument  is 
held  in  place  with  the  one  hand,  while  the 


other  hand  withdraws  the  stylet  for  an  inch 
or  two.  This  movement  causes  the  end  of 
the  catheter  to  rise  and  come  forward  in 
the  prostatic  urethra,  frequently  with  the 
happy  result  of  entrance  into  the  bladder. 

If  the  operator  is  still  imsuccessful,  silver 
catheters  must  be  tried,  of  various  cur\'es 
(prostatic),  with  the  patient  either  standing 
or  lying.  The  introduction  of  the  left  fore- 
finger into  the  bowel  wiil  often  facilitate  the 
passage  of  these  instruments  by  pressing 
the  point  forwards.  In  the  use  of  all  pros- 
tatic instruments,  when  once  a  catheter  is 
passed,  the  patient  must  be  closely  watched 
as  the  water  is  drawn  off,  and  the  catheter 
at  once  plugged  or  withdrawn,  should  any 
signs  of  syncope  arise.  Speaking  generally, 
it  is  unwise  to  draw  off  more  than  twenty 
ounces  at  the  first  catheterism.  In  aU  cases 
the  patient  should  at  once  be  put  to  bed, 
and  for  four  or  five  days  be  kept  warm  and 
comfortable  in  the  horizontal  position.  He 
must  be  carefully  watched  for  a  recurrence 
of  retention,  which  will  be  sufficiently  ob- 
vious. The  great  danger,  however,  consists 
in  the  patient  after  a  few  hours  making 
some  water  naturally,  without  by  any  means 
emptying  his  bladder.  This  deceives  the 
unwary  surgeon,  and  the  bladder  is  allowed 
to  continue  partially  emptying  itself  imtil 
obstinate  and  even  dangerous  cystitis  is  set 
up.  Within  at  least  twelve  hours  from  the 
first  retention,  with  very  rare  exceptions, 
the  catheter  should  be  passed  again  imme- 
diately after  the  patient  has  made  water, 
and  the  amount  of  water  not  passed  na- 
turally carefully  noted.  This  amount  will 
determine  the  futxure  treatment.  See  Pro- 
static Hypeetrophy. 

In  cases  of  difficult  prostatic  catheterism, 
the  question  will  often  arise  after  the  bladder 
has  been  emptied — Shall  the  catheter  be  tied 
in  or  taken  out  ?  If  the  difficulty  has  been 
very  great,  and  if  the  catheter  introduced 
is  a  soft  one,  it  may  certainly  be  tied  in,  its 
orifice  securely  plugged,  and  the  urine  drawn 
off  when  necessary.  Usually,  such  a  catheter 
will  require  changing  in  fotu"  or  five  days, 
and  it  wiU  be  weU.  to  keep  the  interior  of 
the  bladder  free  firom  decomposing  urine, 
by  daily  injections  through  the  catheter  of 
a  warm  solution  of  boraoie  acid  (3  to  4 
drachms  of  the  saturated  solution  to  four 
oimces  of  water),  or  of  carboHo  acid  (n\ij. 
to  f3iv.).  Such  a  proceeding  is  justifiable  if 
great  difficulty  has  been  experienced,  and  if 
the  urethra  has  been  much  injured  ;  and  it  is 
occasionally  justifiable  in  ordinary  cases,  if 
the  surgeon  cannot  frequently  visit  his  pa- 
tient. Here,  however,  it  may  be  said  that, 
when  a  man  has  had  prostatic  retention 
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of  m-ine  his  life  hangs  in  the  balance, 
and  whether  the  balance  goes  up  or  down 
largely  depends  on  the  care  his  surgeon 
can  give  him,  the  most  essential  part  of  this 
care  being  immediate  and  easy  catheterism 
directly  the  bladder  cries  out  for  relief. 
Unless  vmder  absolute  necessity,  a  silver 
catheter  must  not  be  tied  in.  A  soft  catheter 
may  usually  be  safely  retained — and  stress 
may  be  laid  upon  this,  as  foimerly  it  was 
caught  that  a  catheter  should  never  be  tied 
in  in  cases  of  enlarged  prostate.  If  the 
retention  has  with  great  difficulty  been 
reUeved  by  a  silver  catheter,  and  if  it  is 
deskable  to  tie  a  catheter  in,  the  retention 
of  the  metal  instrument  may  be  avoided  by 
placing  a  soft  catheter  on  a  stylet,  bending 
it  to  exactly  the  same  shape  as  the  silver 
catheter,  and  passing  it  directly  the  silver 
one  is  withdrawn. 

"With  patience,  gentleness,  and  skill,  the 
surgeon  should  always  succeed  in  passing 
a  catheter  in  a  case  of  prostatic  retention. 
But  supposing  that  from  great  irregiilarity 
of  the  passage,  want  of  suitable  insti'uments, 
or  in  consequence  of  injury  inflicted  during 
previous  attempts  at  catheterism,  no  instru- 
ment can  be  introduced,  what  is  the  surgeon 
to  do  ?  In  the  first  place,  for  obvious  reasons 
the  reUef  must  be  immediate  ;  any  delay  is 
absolutely  wrong ;  and  in  the  second  place 
the  relief  must  be  obtained  by  the  simplest 
means.  The  simplest  means  of  evacuating 
a  distended  bladder  is,  undoubtedly,  by 
suprapubic  aspiration.  Afterwards,  with 
rest  and  after  a  thorough  evacuation  of  the 
bowels,  a  catheter  may  often  easily  be 
passed  into  the  bladder  through  the  m'ethra. 
Should  retention,  however,  recur,  and  ca- 
theterism again  fail,  a  second  or  even  a  third 
aspiration  is  permissible.  But,  although  the 
bladder  has  been  safely  aspirated  many 
times  (ten  or  twelve),  fatal  extravasation 
and  abscess  have  been  known  to  follow  a 
second  aspiration,  and  the  surgeon  is  advised 
not  to  aspirate  the  bladder  more  than  two 
or  three  times.  Afterwards,  if  a  catheter 
cannot  be  passed,  suprapubic  punctmre  with 
trocar  and  canula  is  reconmaended. 

There  are  other  methods  of  puncturing 
the  bladder,  notably  the  rectal  one,  which 
stiU  has  advocates.  These  methods  are  aU 
described  under  Bladdee,  Pimcture  of  the. 
See  also  Bootonniere,  the  Operation  of. 

G.  Buckston  Browne. 

RETINA,  Affections  of  the.— Con- 
genital Abnormality.— Occasionally,  the 
nerve-fibres  regam,  at  the  edge  of  the 
papilla,  their  medullary  sheath  wjiich  had 
been  previously  lost  at  the  lamina  cribrosa, 


and  we  have  the  condition  known  as 
'  opaque  nerve-fibres.'  The  papiUa  itself 
often  escapes,  but  sometimes  its  periphery, 
and,  very  rarely,  even  its  entire  surface, 
with  the  exception  of  the  physiological 
cup,  may  be  involved  and  appear  white  in 
consequence.  The  condition  usually  occurs 
in  the  form  of  a  brilliantly  white  patch, 
narrower  at  the  end  next  the  papUla,  with 
which  it  is  nearly  always  continuous.  Its 
broader  peripheral  end  has  a  ceased-out, 
brush-like  appearance,  from  the  separation 
of  the  fibres.  The  affected  area  is  generally 
at  the  upper  or  lower  edge  of  the  disc,  and 
the  large  blood-vessels  there  present  are 
I  more  or  less  concealed  by  it.  Exceptionally, 
!  it  extends  all  roimd  ohe  disc,  and,  stiU  more 
rarely,  the  patch  may  be  detached  from  the 
disc  altogether.  We  get  a  scotoma  corre- 
sponding to  the  extent  of  the  opaque  area. 

Diseases. — With  the  exception  of  its 
blood-vessels  and  its  pigment-epithelium, 
the  retina  is  almost  perfectly  transparent, 
and  therefore  practically  invisible  ophthal- 
moscopically.  Its  diseased  conditions  then 
may  be  recognised  by  a  loss  of  its  trans- 
parency, or  by  changes  in  its  circulation  or 
in  its  pigment  layer. 

Changes  in  the  Size,  Course,  and 
Structure  of  the  Blood-vessels. — First, 
we  will  consider  shortly  disturbances  of  the 
retinal  circulation,  as  evidenced  by  changes 
in  the  size  and  com-se  of  the  vessels  and  in 
the  structure  of  their  walls. 

In  judging  of  the  size  of  the  retinal 
vessels  we  regard  chiefly  the  larger  branches 
on  the  optic  disc,  comparing  them  with  the 
mental  impression  of  those  of  an  average 
normal  eye.  Slight  departm:es  from  the 
normal  may  readily  be  overlooked  by  such 
a  method,  and  the  observer  must  be  care- 
ful to  note  the  number  of  the  branches  of 
artery  or  vein  on  the  disc,  as,  the  smaller 
the  number  of  these,  the  larger  each  one 
win  be  in  proportion  in  the  healthy  fundus. 
Again,  by  the  direct  method  of  observation, 
the  vessels  will  appear  larger  in  the  myopic 
and  smaller  in  the  hypermetropic  eye, 
while  by  the  indirect  method  the  opposite 
effect  win  be  produced  (Ophthalmoscopy). 
It  is  important  to  observe  any  change  in 
the  relative  size  of  arteries  and  veins,  the 
diameter  of  the  normal  artery  being  from 
two-thirds  to  three-fourths  that  of  the  cor- 
responding vera. 

A  congenital  general  enlargement  of 
the  retinal  vessels,  containing  imusually 
dark  blood,  is  met  with  in  congenital  de- 
fects of  the  heart  with  cyanosis.  A  tem- 
j  porary  distension  of  the  retinal  vessels 
exists  in  active  hypercemia,  as  from  vaso- 
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motor  influence  in  exophthalmic  goitre, 
local  overiilling  from  obstruction  in  another 
arterial  region,  &c.  A  general  reduction 
in  the  size  of  the  vessels  is  sometimes 
foimd  in  general  ansemia  and  in  Bright's 
disease,  or  it  may  be  due  to  local  pres- 
sure on  the  central  artery.  The  arteries 
alone  may  be  small  in  cases  of  neuritis 
and  of  embolism,  and  occasionally  in 
general  anaemia,  where  the  veias  appear 
large  from  being  flattened,  owing  to  their 
reduced  intravascular  tension.  In  true 
venous  distension  we  find  these  vessels 
large,  rounded,  abnormally  dark,  and  tor- 
tuous. This  condition  of  venous  distension 
may  be  dependent  on  local  or  general 
causes.  Locally,  it  may  be  due  to  neuritis, 
or  thrombosis  of  the  central  vein,  and  is 
found  sometimes  ia  glaucoma  and  in  cases 
of  rapidly  occm-ring  pressure  on  the  caver- 
nous sinus.  The  retinal  veins  may  be 
congested,  as  part  of  a  general  venous  con- 
gestion in  the  head  from  pressure  on  the 
jugular  or  innominate  veins.  Again,  the 
retinal  congestion  may  be  part  of  a  general 
congestion,  the  latter  being  either  acute,  as 
from  coughing  or  any  efi'ort,  or  chronic,  as 
in  mitral  disease  and  emphysema  of  the 
lungs.  An  irregular  dilatation  or  varicosity 
of  the  veins  is  sometimes  observed  in  aged 
persons  and  in  glaucoma. 

A  tortuous  course  is  oharacteristic  of 
congested  veins,  but  it  has  exceptionally 
been  found  with  normally  sized  vessels  in 
healthy  eyes.  An  antero-posterior  curve  in 
the  vessels  may  be  caused  either  by  swell- 
ing or  detachment  of  the  retina,  and  is  re- 
cognised mainly  by  loss  of  the  central  light- 
streak. 

Visible  pulsation  in  one  or  more  of 
the  large  veins  on  the  disc  is  not  imcom- 
mon  in  the  normal  condition,  and  is  best 
seen  just  at  the  edge  of  the  physiological 
cup.  It  also  occurs,  pathologically,  from 
the  same  causes  that  produce  arterial  pul- 
sation. This  latter  is  never  normally 
present,  but  occurs  in  acute  anaemia,  in 
aortic  regurgitation,  and  in  increased  intra- 
ocular tension,  whether  from  disease  or  me- 
chanically produced  by  finger-pressure  from 
without.  It  is  usually  visible  only  in  the 
vessels  on  the  disc  itself,  but  in  aortic  cases 
it  may  be  traced  peripherally  to  branches 
of  comparatively  small  size. 

Changes  in  the  vascular  walls  are 
sometimes  recognisable  by  the  ophthalmo- 
scope, a  distinct  white  line  boimding  each 
side  of  the  red  blood-column.  This  ap- 
pearance may  be  due  to  thickening  of  the 
middle  or  outer  coat  of  the  "arteries,  or  to  an 
accumulation  of  leucocytes  in  the  peri-vas- 


cular sheath.  Aneimsms  may  occur  either 
on  the  primary  branches  of  the  central 
artery,  or  on  the  smaller  twigs  and  capil- 
laries of  the  retina.  They  are  of  clinical 
importance  from  their  being  usually  asso- 
ciated with  a  similar  condition  of  the  small 
vessels  in  the  brain  and  elsewhere. 

Apart  fr-om  circulatory  changes,  we  may 
diagnose  retinal  affections  by  an  interference 
with  its  normal  transparency.  Thus,  we 
may  have  diflnse  haze  from  oedema,  red 
patches  from  haemorrhages,  black  opacities 
from  deposits  of  pigment,  or  opaque  white 
areas  from  exudation  or  fatty  changes. 
Again,  it  and  its  vessels  may  be  elevated  in 
part  of  the  fundus  as  the  result  of  an  exu- 
dation or  solid  gi-owth  beneath. 

HEMORRHAGES  may  occur  in  the  retina 
at  any  part  of  the  fundus,  and  are  readily 
recognisod,  when  recent,  from  their  bright 
red  colour.  There  may  be  only  one  or 
two,  or  they  may  be  practically  countless  ; 
and  they  may  be  of  any  size,  fi-om  a  barely 
visible  spot  or  streak  to  a  patch  much  larger 
than  the  optic  disc.  Occasionally,  a  single^ 
large,  round  or  oval,  sharply  defined  haemor- 
rhage occurs  at  the  yellow  spot.  Haemor- 
rhages are  most  commonly  found  in  thfr 
neighbourhood  of  large  vessels  in  the  nerve- 
fibre  layer,  and  then  present  a  striated  or 
'  flame-shaped '  appearance,  from  the  extra- 
vasated  blood  Ijring  between  the  nerve-fibres. 
Not  infrequently  they  occur  in  the  inner  nu- 
clear layer  from  the  fine  capillary  networks 
found  in  this  position,  and  they  are  then 
round  or  irregular  in  form.  If  large,  they 
may  either  burst  into  the  vitreous  or  cause 
detachment  of  the  retina.  They  interfere 
with  sight  according  to  their  size  and  posi- 
tion ;  those  at  the  yeUow  spot  causing  neces- 
sarily a  large  central  scotoma.  They  be- 
come darker  in  colour  with  time,  and  ab- 
sorption takes  place  gradually,  its  rapidity 
being  greatest  in  haemorrhages  of  small  size 
and  in  those  not  associated  with  disease  of 
the  vessels.  Ultimately  no  trace  may  be 
left,  or  there  may  be  dark  pigmentation  or 
again  yellowish-white  spots. 

Causes. — We  may  meet  with  them  as 
part  of  an  inflammation  of  the  retina  or 
optic  nerve,  but  more  frequently  they  are 
dependent  directly  on  general  conditions,  or 
on  retinal  disease  consequent  on  general 
conditions.  The  extravasation  may  be  due 
to  rupture  of  vessels  or  to  diapedesis.  The 
following  statement  will  serve  to  show  the 
manner  of  their  occm-rence. 

A.  Eupture  of  vessels  from — 

1.  Increased  intravascular  pressure, 
local  or  general,  (a)  Local — e.g.  from  con- 
tusion of  eyeball,  venous  thrombosis,  optic 
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neiuitis  with  much  constriction  of  veins, 
and  all  forms  of  retinitis.  (6)  General — 
as  from  hypertrophy  of  the  left  ventricle, 
cough  or  other  violent  effort,  stoppage  of 
habitual  discharges,  the  high  arterial  tension 
associated  with  gout,  &c. 

2.  Eupture  from  sudden  diminution  of 
the  vitreous  support,  as  ia  wound  of  the 
globe  and  in  iridectomy  for  glaucoma. 

3.  From  weakness  of  a  degenerated 
vascular  wall,  as  in  sclerosis,  fatty  degenera- 
tion, or  miliary  aneurisms  of  the  retinal 
vessels;  sometimes  associated  with  embo- 
lism or  thrombosis  of  the  small  arteries. 
The  vascular  change  may  be  a  simple  senile 
condition,  or  may  be  a  concomitant  of  a 
general  affection  such  as  Bright's  disease. 

B.  Diapedesis  may  be  the  result  of — 

1.  Increased  intravascular  pressure,  or 

2.  An  altered  condition  of  the  blood. 
This  latter  is  probably  responsible  for  the 
hsemoiThages  foimd  in  cases  of  diabetes, 
severe  anaemia,  leucocythsemia,  ague,  pm*- 
pura,  scurvy,  and  pyaemia.  Eetinal  haemor- 
rhages are  occasionally  met  with  in  young 
people  without  any  obvious  cause.  Such 
cases  are  probably  due  to  increased  intra- 
vascular tension  and  altered  conditions  of 
the  blood.  They  are  commonly  found  in 
association  with  the  haemorrhagic  diathesis. 

The  treatvient  of  haemorrhage  of  the 
retina  mwst  necessarily  vary  with  the 
general  and  local  states  with  which  it  is 
associated  or  on  which  it  depends.  In 
recent  cases  iced  compresses  may  be  applied 
to  the  hds. 

Inflammation  of  the  Eetina  is  usually 
the  result  of  some  general  disease,  and  the 
classification  of  its  forms  commonly  adopted 
is  clinical  rather  than  pathological.  "When 
the  inflanamation  commences  in  the  retina 
the  papilla  is  generally  secondarily  involved, 
and,  again,  retinitis — mainly  of  the  inner 
layers,  is  not  infreqiient  in  cases  of  papil- 
litis. The  principal  ophthalmoscopic  evi- 
dences of  retinitis  are  loss  of  retinal  trans- 
parency, dilatation  of  the  veins,  and  a  ten- 
dency to  the  occurrence  of  hsemorrhages 
and  white  patches.  Anatomically,  we  find 
serous  infiltration  of  the  retina,  swellmg  of 
the  Mullerian  fibres,  fatty  degenerations, 
inflammatory  exudations,  haemorrhages  in 
the  inner  or  middle  layers,  and  hypertrophy 
and  sclerosis  of  nerve-fibres.  Sometimes 
^ere  are  numerous  opacities  in  the  vitreous. 
The  impairment  of  vision,  both  temporary 
and  permanent,  varies  much  in  different 
cases. 

The  treatment  must  be  regulated  mainly 
oy  the  general  condition  of  the  patient.  Ail 
strong  light  should  be  cut  off  from  the  eyes 
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by  wearing  dark  neutral-tint  glasses,  and 
complete  rest  be  ordered.  Counter-frritants 
or  leeches  to  the  temples  may  be  advisable. 

HEMORRHAGIC  Eetinitis  is  the  term 
apphed  to  cases  where  we  have  numerous 
haemorrhages  along  with  evidence  of  re- 
tinal inflammation,  occmrring  in  association 
with  disease  or  disorders  of  the  circulatory 
system.  It  usually  affects  one  eye  only. 
The  haemorrhages  are  small  and  numerous, 
and  are  found  widely  distributed  over  the 
fundus,  chiefly  in  the  inner  layers  of  the 
retina.  The  papilla  is  hyperaemic,  with 
blurred  margins ;  there  is  a  slight  diffuse 
opacity  of  the  retina,  and  its  veins  are 
dark  and  swollen.  Occasionally,  we  find  a 
few  cfrcumscribed  white  spots  in  the  inner 
retinal  layers,  probably  due  to  fatty  de- 
generation or  to  aggregation  of  leucocytes. 

Causes. — This  disease  is  found  in  con- 
nection with  diseased  cardiac  valves,  hyper- 
trophy of  the  left  ventricle,  aneurism  of  the 
great  vessels,  and  with  arterial  sclerosis.  It 
also  sometimes  occm'S  on  sudden  suppression 
of  the  catamenia  at  the  climacteric  period. 
The  manner  of  its  production  is  obscure. 
It  may  perhaps  be  explained  by  chemical 
changes  in  the  blood,  or  by  multiple  embo- 
hsm  of  the  small  twigs  of  the  central  re- 
tinal artery.  There  are  usually  permanent 
changes  left  in  the  retina  and  papilla. 

The  treatment  must  be  general ;  iodide 
of  potassium  may  be  used  with  apparent 
advantage. 

Albuminuric  Eetinitis  is  characterised 
by  the  presence  of  mmierous  Hght-coloured 
patches,  and  of  minute,  opaque,  very  white 
dots  or  striae  at  the  yellow  spot.  The  affec- 
tion of  the  papilla  varies  between  slight 
passive  congestion  and  gi-eat  engorgement ; 
in  the  latter  case  there  is  a  marked  tendency 
to  haemorrhages,  which  occur  principally  in 
the  nerve-fibre  layer.  The  soft-edged  light- 
coloured  patches  occiur  early,  and  are  found 
mainly  in  an  annular  zone  siurrounding  the 
papilla.  The  white  punctate  spots  appear- 
later,  and  are  arranged  in  the  form  of  a 
star  or  asterisk,  with  its  centre  at  the  fovea 
centralis.  Both  eyes  are  practically  always 
affected.  The  large  light  patches  are  usually 
behind  the  retinal  vessels,  and  are  due  to  a 
deposit  of  fatty  granules  in  the  nuclear  and 
internuclear  layers.  When  superficial  to 
the  vessels,  the  opacity  is  caused  by  a  local 
hypertrophy  of  the  nerve-fibres.  The  white 
dots  at  the  maciila  are  due  to  a  fatty  de- 
generation of  the  inner  ends  of  the  Miillerian 
fibres. 

Causes. — This  retinitis  is  most  common- 
ly associated  with  chronic  disease  of  the  kid- 
ney, especially  the  contracting  form,  but  it 
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is  also  frequently  found  in  the  albuminuria 
of  pregnancy  and  not  uncommonly  in  acute 
nephi-itis  after  scarlatina.  It  has  been  ob- 
served in  about  13  per  cent,  of  all  cases  of 
albuminuria.  The  occurrence  of  the  ocular 
changes  is  probably  to  be  explained  by  the 
altered  condition  of  the  blood,  arising  from 
retention  of  products  that  ought  to  be  elimi- 
nated and  from  the  hydroemia  produced  by 
the  loss  of  albumen.  We  may  have  a  pa- 
pillitis or  a  papillo -retinitis,  in  connection 
with  albuminm-ia,  without  the  tj^pical  ap- 
pearance above  described.  On  the  other 
hand,  retinitis  quite  of  the  albimiinuric 
type  occm'B  exceptionally  in  connection 
with  intracranial  affections,  cardiac  disease, 
diabetes  or  anasmia,  without  there  being 
any  evidence  of  renal  disease. 

If  improvement  takes  place  in  the  renal 
affection  the  retinal  changes  may  subside, 
but  the  star-shaped  grouping  at  the  macula 
lasts  for  a  long  time.  We  often  ultimately 
get  optic  atrophy,  narrowed  vessels  with 
double  white  lines,  and  disturbances  in  the 
retinal  pigment.  Sometimes,  we  get  a  re- 
storation of  jDerfect  vision  with  a  normal 
fundus,  as  in  the  cases  associated  with 
pregnancy. 

Syphilitic  Eetinitis. — This  is  an  in- 
flammation of  a  clironic  diffuse  type  without 
gross  ophthalmoscopic  changes.  The  larger 
veins  are  somewhat  distended  and  dark, 
and  the  outline  of  the  papilla  is  bhirred. 
The  retina  itself  becomes  hazy,  especially 
in  the  neighbourhood  of  the  papilla  and 
along  the  larger  vessels.  White  patches 
and  hsemorrhages  are  rare.  Very  com- 
monly there  are  numerous  dust-like  opaci- 
ties in  the  vitreous.  It  generally  occurs 
secondarily  to  choroiditis,  but  may  exist 
alone,  and  either  in  one  or  both  eyes.  It 
usually  comes  on  late  in  the  secondary  stage, 
about  the  end  of  the  first  year  or  later,  aift 
is  most  common  in  subjects  of  mature  or 
advanced  age.  It  has  been  also  met  with. 
in  the  congenital  form  of  the  disease. 

Symptoms  and  Course. — There  is  con- 
siderable failure  of  vision,  sometimesmicrop- 
sia,  and  always  marked  night-blindness. 
It  lasts  for  months,  but  the  result  is  gene- 
rally favourable,  the  retina  recoverhig  its 
transparency  and  the  other  changes  disap- 
pearing. 

The  treatment  must  be  energetically 
anti-syphilitic,  mercury  being  the  remedy 
chiefly  to  be  relied  on. 

Eetinal  Disease  in  Leucocyth^mia 
occurs  in  about  one-third  of  the  cases  of  the 
splenic  form.  It  is  always  bilateral,  but 
often  tinequal  in  degree  in  the  two  eyes. 
In  a  typical  case,  we  find  prominent  white 


patches  surrounded  by  a  heemorrhagio  H 
border  :  these  are  met  with  at  the  limits  of  H 
the  retinal  circulation — viz.  in  the  centre,  H 
and  quite  at  the  periphery  of  the  fundus,  H 
The  general  fundus-reflex  is  of  a  bright  H 
orange-yellow  colour;  the  retinal  arteries  H 
are  bright  orange  and  the  veins  hght  car-  H 
mine.  The  usual  signs  of  retinitis  are  also  H 
present,  such  as  blm-rmg  of  the  edges  of  I 
the  disc,  slight  opacity  of  the  retina,  and  H 
occasionally  small  haemorrhages  and  white  H 
spots.  H 

Eetinai,  Disease  in  Diabetes  occurs 
comparatively  rarely,  but  is  always  bilateral. 
Usually  we   simply  find  retinal  hsemor-  g 
rhages  in  this  association,  but,  in  severe,  <l 
long- continued  cases,  retinitis  may  occur  I 
with  appearances  much  Klce  what  we  find  jl 
in  albuminmia.  In  the  diabetic  form,  how-  ■ 
ever,  the  whitish  patches   are  generally  " 
smaller,  and  there  are  very  frequently  opa- 
cities in  the  vitreous.  Vision  is  necessarily 
much  reduced  in  aU  severe  cases,  and  the   ]  i| 
prognosis  is  unfavourable. 

Central  Retinitis  from  Exposure  to 
Direct  Sunlight  has  been  met  with  in  i 
several  cases  after  observation  of  an  ecUpse.  ij 
Immediately  after  the  exposure  there  is  ^ 
more  or  less  loss  of  central  vision,  in  the  form  !^ 
of  a  positive  scotoma.    In  severe  cases  this  'i 
persists,  though  generally  some  improve- 
ment takes  place.  OphthahnoscopicaUy,  the   '  i 
macula  is  foimd  to  be  more  darkly  pigmented   !  j 
than  usual,  and  the  position  of  the  fovea  is  ! 
occupied  by  a  greyish-yellow  spot.    It  is  I 
probable  that  the  pathological  changes  con- 
sist in  proliferation  of  the  pigment-epithe- 
hum,  and  exudation  between  it  arid  the  i 
chorio-capiUaris.  In  severe  cases  with  per- 
sistent scotoma,  there  is  possibly  also  de- 
struction of  the  outer  segments  of  the  rod  ; 
and  cone  layer. 

The  treatment  consists  mainly  in  the 
use  of  dark  glasses,  and  leeches  or  counter- 
irritants  to  the  temple.  Later,  strychnine 
and  galvanism  have  been  recommended. 

Retinitis  Pigmentosa  is  a  term  in 
common  use  to  designate  a  disease  where  , 
a  certain  group  of  symptoms  and  definite 
course  are  usually  found  in   association  ^ 
with  pigmentary  changes  in  the  retina.  I 
The  disease  is  symmetrical  and  chronic,  1 
usually  beginning  in  earlj'  life,  and  often  i 
terminating  in  bhndness  soon  after  middle 
age.    Night-blindness  is  the  earhest  and 
most  characteristic   symptom.    There  is 
next  loss  of  visual  field,  generally  at  first 
in  the  form  of  an  annula.r  scotoma,  but 
the  periphery  soon  also  fails,  and  a  small 
central  field  alone  remains.    Central  vision 
may  remain  good  for  a  long  time.  The 
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affection  is  often  found  in  several  members 
of  the  same  family,  and  such  patients  are 
not  infi-'equently  defective  in  intellect.  It 
is  believed  by  some  that  consanguinity  of 
pai-ents  may  produce  it. 

Ophthalmoscopic  examination  shows  a 
yellowish-red  waxy  atrophy  of  the  optic 
disc ;  marked  diminution  in  size  of  the 
retinal  vessels,  especially  the  arteries ;  and 
much  pigment  in  the  retina,  lai-gely  in  its 
inner  layers,  where  black,  masses,  shaped 
somewhat  like  bone-corpuscles,  He  super- 
ficial to  the  retinal  blood-vessels.  This  pig- 
mentary deposit  is  foimd  chiefly  in  a  belt 
situated  midway  between  the  centre  and  the 
periphery  of  the  fundus,  and  thinning  out  at 
each  edge.  There  is  no  hypersemia  at  any 
period  of  the  disease.  No  constant  relation 
exists  between  the  amount  of  pigment  or 
other  ophthalmoscopic  change  and  the  loss 
of  sight ;  indeed,  we  may  have  the  usual 
sjTnptoms  and  course  of  the  disease  without 
the  presence  of  any  abnormal  pigment  in 
the  retina.  Similax  changes  in  the  retina 
and  optic  ner\'e  are  found,  not  infrequently, 
secondary  to  choroidal  inflammation,  but 
in  such  cases  we  have  the  atrophic  changes 
in  the  choroid  in  addition.  Ophthahno- 
scopicaUy  considered,  pigmentary  degenera- 
tion of  the  retina  is  essentially  the  same 
from  whatever  cause  it  may  arise.  But  the 
term  retinitis  pigmentosa  has  been  chiefly 
used  as  a  clinical  designation,  and  as  de- 
noting the  group  of  symptoms,  com-se,  and 
ophthalmoscopic  appearances  of,  practically, 
the  only  form  of  pigmentary  degeneration 
which  can  occur  without  retinitis ;  while  the 
symptoms  and  course  of  this  disease  may  be 
present  without  the  usually  associated  pig- 
mentary degeneration.  The  condition  is  in 
reahty  a  chronic  sclerosis,  occm'ring  either 
as  a  primary  disease  or  secondary  to  intra- 
ocular inflammation,  and  generally,  but  not 
always,  associated  with  a  pigmentary  de- 
generation of  the  retina.  Pathological  ex- 
amination of  the  retina  shows  an  increase 
•  of  the  connective-tissue  fi-amework,  atrophy 
■  of  the  nervous  elements,  find  thickening  of 
;  the  walls  of  the  vessels. 

■  The  pigmentary  changes  are  partly 
!.  atrophic  in  nature,  but  mainly  consist  in  an 
i  infdtration  of  the  retina  with  newly  formed 
1  pigment  aggi-egations.  These  latter  foUow 
'  the  course  of  the  vessels,  and  are  foimd  most 
»  conspicuously  at  then-  branchings. 

Galvanism  is  the  only  form  of  treatment 
of  any  avail  in  this  affection,  sometimes 
causing  a  marked  improvement  both  in  field 
and  in  central  acuity.  It  ought  to  bo  em- 
ployed as  described  previously  (see  Optic 
•Nerve,  Atrophy  of),  and  if  it  prove  ser- 


viceable, should  be  persevered  with,  as 
otherwise  the  improvement  cannot  be  ex- 
pected to  last  long. 

Thrombosis  may  ocpur  in  the  central 
artery,  but  it  is  rare,  and  indistinguishable 
during  life  fi-om  emboUsm.  Occasionally, 
thrombosis  affects  the  central  vein  behind 
the  eyeball  or  one  of  its  large  branches  on 
the  fundus,  and  usually  leads  to  deteriora- 
tion of  vision  and  marked  ophthalmoscopic 
appearances.  The  sight  fails  suddenly,  and 
more  or  less  completely  according  to  the 
extent  of  the  closm-e  and  the  size  of  the 
vessel  affected,  but  generally  it  soon  im- 
proves again  somewhat.  In  a  marked  case, 
the  veins  of  the  retina  are  found  to  be  tortuous 
and  enormously  distended,  the  arteries  often 
small,  and  both  sets  of  vessels  near  the  disc 
are  concealed  in  great  measure  by  large 
opaque,  white,  diffuse  masses  of  exudation 
and  by  numerous  hsemorrhages.  The  latter 
are  of  all  sizes  here,  and  smaller  ones  ex- 
tend well  out  to  the  periphery  of  the  fundus. 
The  yellow  spot  region  is  of  a  light  clay- 
colom:,  with  the  fovea  centraHs  conspicuous 
as  a  very  minute  cherry-red  spot.  The 
papilla  looks  normal,  with  the  exception  of 
shght  blurring  of  its  margins.  The  affec- 
tion occurs  principally  in  the  aged,  often 
with  a  family  history  of  gout,  and  nearly 
always  in  only  one  eye. 

Embolism  may  occm'  in  the  central 
artery  itself  or  in  one  of  its  branches,  and 
may  be  either  complete  or  partial.  It  is 
seldom  bilateral,  and  is  more  common  on  the 
left  than  the  right  side.  Embolism  in  other 
vessels  always  co-exists,  the  usual  cause 
being  heart-disease,  especially  mitral.  It 
may  be  formd  in  association  with  atheroma 
of  the  aorta,  pregnancy,  and  Bright's  disease, 
and  may  consequently  occur  at  any  age. 
In  complete  embohsm  the  ]3lug  is  generally 
near  the  lamina  cribrosa,  and  the  leading 
symptom  is  sudden  blindness  of  one  eye. 
There  is  fi'equently  a  temporary  improve- 
ment a  few  hours  after  its  occm-rence,  fi'om 
the  establishment  of  an  imperfect  collateral 
circulation,  but  the  usual  final  result  is  ab- 
solute blindness.  In  plugging  of  a  branch, 
the  visual  defect  is  usually  partial  from  the 
first,  the  final  result  like\vise  being  loss  of 
vision  corresponding  to  the  distribution  of 
the  affected  vessel. 

Ophthalmoscopic   Appcan-amces  The 

optic  disc  is  pale,  %vith  somewhat  blurred 
edges.  There  is  a  diffuse,  misty  opacity  of 
the  retina  from  oedema,  best  marked  in  the 
yellow  spot  neighbom'hood.  Corresponding 
to  the  fovea  centralis  is  a  bright  red  spot, 
where  the  normal  choroidal  reflex  shmes 
through  the  outer  layers  of  the  retina,  and 
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appears  specially  red  by  contrast  with  the 
suiToimding  cloudiness.  The  large  vessels 
are  usually  small  near  the  disc,  the  arteries 
being  often  reduced  to  mere  white  threads 
or  to  narrow  red  blood-columns  boimded  by 
opaque  white  lines.  Within  the  first  day 
after  the  occmTence  of  an  incomplete  block- 
ing of  the  vessel,  the  blood  may  be  seen  both 
in  the  arteries  and  veins  in  the  form  of 
short  detached  columns.  This  appearance 
is  most  common  in  the  arteries,  where  the 
short  columns  may  be  observed  to  move' 
forward  in  a  jerky  fashion.  Increased  ten- 
sion from  finger-pressure  cannot  produce 
visible  pulsation  in  the  vessels.  Small 
hsemorrhages  often  occur  near  the  optic 
disc.  After  some  days  the  pulsation  on 
pressure  retui-ns  in  all  the  blood-containing 
vessels,  the  retinal  oedema  slowly  disappears 
and  the  disc  gradually  becomes  atrophic.  ■ 
Where  a  branch  only  is  affected,  changes 
similar  to  the  above  are  found  in  its  area  of  i 
distribution. 

As  regards  treatment,  massage  of  the 
eyeball  has  proved  beneficial  in  several  | 
cases,  and  should  be  tried.  It  is  probably 
best  effected  by  alternate,  prolonged,  mode- 
rately firm  pressure  on  the  globe  and  sudden 
removal  of  tliis  pressm-e. 

Detachment  of  the  Eetina. — In  this 
condition  the  retina  proper  is  separated 
from  its  pigment  epithelium,  and  a  serous 
fluid  usually  occupies  the  interval.  Except 
at  the  fovea  centraUs  and  ora  serrata,  the 
retina  is  natm'ally  very  loosely  attached  to 
its  epithehum  ;  and  fluid  once  present  be- 
tween them  readily  gravitates  downwards 
to  the  lower  part  of  the  fundus,  where  old 
standing  detachments  are  most  commonly 
foimd.  Occasionally,  the  displacing  agent  is 
an  extravasation  of  blood,  or  a  soUd  plastic 
exudation  from  choroiditis,  or  a  choroidal 
tmaour  pushing  the  retina  forward.  Sub- 
retLnal  fluid  may  be  effused,  primarily,  either 
as  a  heemorrhage  or  as  a  serous  exudation 
in  connection  with  inflammation  or  tumom- 
of  the  choroid.  The  common  reason  of 
detachment,  however,  is  probably  some 
alteration  in  the  vitreous — either  a  mere 
diminution  of  its  support  to  the  retina,  or 
contraction  of  connective-tissue  formations 
within  it  forcibly  dragging  the  retina  away 
from  its  normal  position.  In  such  cases  the 
sub -retinal  effusion  of  fluid  is  secondary. 

One  of  the  most  common  causes  of 
retinal  detachment  is  progressive  myopia, 
where  we  have  both  choroidal  inflammation 
and  alterations  in  the  vitreous.  Perforating 
wounds  of  the  sclerotic  may  lead  to  detach- 
ment, either  immediately,  from  a  loss  of 
vitreous,  or  subsequently,  from  contraction 


of  the  cicatricial  tissue  at  the  seat  of  punc- 
tm-e.  In  many  cases  no  cause  can  be  dis- 
covered. 

Anatomically,  the  detached  retina  un- 
dergoes a  giadual  degeneration,  the  nervous 
elements  being  destroyed  and  its  connectiv& 
tissue  hyijertrophied. 

Ophthalmoscopic  Appearances. — On  il- 
luminating the  patient's  eye  with  the  oph- 
thalmoscopic min-or  held  at  twelve  to  eigh- 
teen inches  distance,  we  observe  a  want  of 
uniformity  in  the  reflex  obtained,  a  greater 
or  lesser  extent  of  the  fundus  appearing 
bluish -gi-ey  or  whitish  in  contrast  to  the 
normal  red  seen  elsewhere.  This  dis- 
colom-ed  portion  is  usually  folded  and  mor& 
or  less  tremulous,  and  corresponds  to  the 
detachment ;  on  its  surface  we  see  the 
retinal  vessels  as  slender,  dark,  stiff-looking- 
tortuous  lines.  In  a  recent  shallow  detach- 
ment we  find  no  such  difference  in  colour, 
but  its  vessels  have  the  characters  just 
mentioned,  though  they  stand  out  less  con- 
spicuously, from  the  absence  of  the  strong 
contrast  furnished  by  a  hght-coloured  sur- 
face. By  careful  measurement  of  the  re- 
fraction of  the  vessels,  on  the  affected  and 
unaffected  areas  of  the  retina,  we  can  esti- 
mate the  depth  of  the  detachment,  and  in 
difficult  cases  determine  whether  reaUy  a 
displacement  exists.  Having  satisfied  our- 
selves of  the  presence  of  a  detachment,  we 
should  note  its  extent  and  the  character  of 
its  boundaries,  its  mobihty  on  movements 
of  the  eye,  its  colour,  its  depth,  and  the 
degree  of  folding.  We  are  thus  in  a  position 
to  decide  as  to  the  probable  nature  of  the 
displacing  agent.  Not  infi-equently,  floating 
opacities  in  the  vitreous,  changes  in  the 
lens,  or  u-itic  adhesions  are  present  and 
interfere  with  oiu"  examination ;  under  such 
circumstances  the  indh-ect  method  of  obser- 
vation is  particularly  valuable.  The  grey 
colom"  of  a  detachment  is  due  to  the  opacity 
of  the  retina ;  the  darkness  of  the  blood- 
vessels is  due  partly  to  loss  of  the  central 
Ught-streak,  partly  to  contrast,  but  mainly 
to  the  fact  that  they  are  principally  seen 
here  by  transmitted  light,  the  greater  part 
of  which  is  absorbed  by  the  blood-column. 

Symptoms. — There  is  frequently  a  his- 
tory of  sudden  impairment  of  -sdsion,  objects 
appearmg  distorted  or  as  if  covered  by  a 
thick  black  veil.  Sometimes  we  have  com- 
plamts  of  flashes  of  Ught  and  of  red  or  blue 
colom'-sensations.  Light  is  diminished  in 
the  part  of  the  field  corresponding  to  the 
detachment.  Central  vision  may  remain 
good  for  some  time  if  the  macula  has  es- 
caped ;  but,  in  the  majority  of  cases,  the 
detachment  extends  gradually,  and  the  sight 
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■tecomes  progressively  worse  until,  ulti- 
mately, there  is  complete  bHndness  or  only 
the  barest  perception  of  light. 

Treatment. — In  recent  cases  we  can 
often  get  satisfactory  improvement  of  vision 
for  a  time  at  least,  though  the  measures 
most  successful  are  decidedly  ii'ksome. 
Best  in  a  dimly-lighted  room  is  particularly 
to  be  recommended,  the  patient  lying  on 
his  back  on  a  bed  or  couch,  and  the  affected 
■eye  kept  covered  with  a  pressm-e-bandage. 
All  exertion  or  sudden  effort  must  be 
avoided,  and  the  bowels  are  to  be  carefully 
regulated.  Puncture  of  the  sclerotic  at 
the  site  of  the  displaced  retina,  so  as  to 
permit  of  the  escape  of  the  sub-retinal  fluid, 
is,  possibly,  a  judicious  preliminary  to  the 
above  method  of  treatment.  Repeated  sub- 
■cutaneous  injections  of  pilocarpine  have 
also  been  used  and  approved  of  by  many, 
but  their  emplojTnent  is  not  vdthout  risk, 
.and  the  advantage  problematical.  Neither 
puncture  nor  pilocarpine  ever  does  much 
^ood  without  rest,  and  it  is  extremely 
•doubtful  whether  the  latter  alone  does  not 
give  results  as  satisfactory  as  any. 

Glioma  of  the  Retina  is  essentially  a 
disease  of  early  life.  It  commences  in- 
sidiously without  inflammation,  grows 
rapidly,  and,  if  left  to  itself,  soon  leads  to 
the  death  of  the  child.  By  its  growth  for- 
wards it  soon  fills  the  eyeball,  perforates 
the  sclerotic  or  corneal  margin,  and  involves 
the  other  orbital  structm'es,  so  that,  finally, 
we  get  the  appearance  of  an  enormous  red 
fleshy  protrusion  without  any  visible  trace 
of  the  globe  itself.  In  its  extension  back- 
wards it  travels  along  the  optic  nerve,  and 
ultimately  involves  the  brain — not  infre- 
quently it  causes  secondary  deposits  in  the 
scalp,  brain,  the  neighbom'ing  lymphatic 
glands,  and  occasionally  in  the  liver  and 
other  distant  parts.  Rarely  it  attacks  both 
eyes  independently.  It  has  occasionally 
been  met  with  in  several  members  of  the 
same  family. 

Diagnosis. — In  as  far  as  its  onset  is 
painless  and  imaccompanied  by  inflamma- 
tion, the  attention  of  the  parents  is  generally 
first  aroused  by  seeing  a  whitish  reflex  fiom 
behind  the  pupU.    The  vision  is  commonly  I 
very  early  affected,  whUe  the  eye  still  looks  j 
oatm-al  and  the  tension  remains  normal. 
By  the  time  the  whitish  reflex  is  observed, 
however,  there  are  often  signs  of  secondary 
glaucoma,  increased  intra-ocular  tension, 
dilatation  of  the  pupil,  and  engorgement  of 
the  scleral  veins,  whUe  the  eye  is  now  ^ 
sometimes  tender.    By  focal  iilmnination  \ 
we  see  a  yellowish-white,  rounded  or  lobu-  j 
lated,  solid-looking  mass  in  the  vitreous, 


with  blood-vessels  and  often  small  hasmor- 
rhages  on  its  sm-face.  The  vessels  are 
easily  distinguished  from  those  found  on  a 
detached  retina  by  their  irregular  distribu- 
tion, different  mode  of  branching,  greater 
breadth,  and  somewhat  brighter  red  colour. 

Pathology. — Its  naked-eye  appearance 
is  that  of  a  soft,  marrow-like  growth,  of  a 
whitish  or  reddish-white  colom-,  sometimes 
studded  with  small,  white,  chalky-looking 
dots.  The  formation  originates  in  the  neuro- 
glia of  the  retina,  usually  in  that  of  the 
inner  granular  layer.  "VVe  find  here  deposits 
of  small  roundish  cells,  closely  packed  to- 
gether in  a  structureless,  finely  granular 
interstitial  substance.  Later  on,  as  the 
tumour  grows,  we  find  large  groups  of 
spindle-shaped  cells  and  fibrfllated  bands 
(ghosarcoma),  and  occasionally  evidences  of 
fatty  and  calcareous  degenerations. 

The  treatment  consists  in  early  removal 
of  the  affected  ej'^ebaU,  along  with  as  much 
nerve  as  we  can  conveniently  get  at.  If  the 
other  orbital  contents  are  affected  while  the 
nerve  at  the  point  of  section  appears 
healthy,  it  is  advisable  to  thoroughly  clean 
out  the  orbit  and  then  destroy  the  surface 
with  chloride  of  zinc  paste.  If  the  tumour 
has  attained  a  large  size,  its  removal  cannot 
be  expected  to  save  life,  and  it  is  often  ad- 
visable in  these  circumstances  to  leave  it 
alone.  In  such  a  case,  the  cliild's  health 
must  be  kept  up  as  well  as  possible,  and 
opiates  given,  if  necessary,  to  relieve  pain 
and  induce  sleep.        R.  Marcus  Gunn. 

RETIlSrOSCOPY  (Keratoscopy).— (In 
this  article  the  following  abbreviations  are 
used  : — M.  =  myopia  or  myopic,  H.  =  hyper- 
metropia.  As.  =  astigmatism,  E.  =  emme- 
tropia,  D.  =  dioptre,  v  =  vision.) — Retino- 
scopy is  a  method  of  determining  by 
the  ophthalmoscope  the  nature  and  ex- 
tent of  anomalies  of  refraction  of  the  eye. 
It  depends  on  the  following  optical  facts. 
Supposing  a  patient,  with  artificially  diluted 
pupil,  seated  in  the  ordinary  position  for 
ophthalmoscopic  examination,  and  that  we 
place  ourselves  at  about  forty-eight  inches 
from  him  and  reflect  the  hght  from  a  well- 
defined  gas-flame  into  his  eye,  by  means  of 
a  concave  pei'forated  mirror  of  !i.bout  nine 
inches  focal  length.  If  we  then  look  tln-ough 
the  perforation  in  the  mirror,  we  see  the  or- 
dinary fundus-reflex.  Now,  if  we  give  the 
mirror  slight  rotations  about  its  vertical 
axis,  so  that  it  faces  in  different  du'ections, 
still  remaining  in  front  of  oiu:  eye,  we  then 
see  something  that  has  the  appearance  of  a 
shadow  with.*  yertical  edge,  moxdng  hori- 
zontally across  the  ilhuninatod  area  of  the 
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patient's  pupil,  either  in  the  same  direction 
as  the  mirror  changes  face  or  in  exactly  the 
opposite  direction.  If,  for  instance,  we 
turn  the  mirror  to  om-  right,  the  shadow 
moves  horizontally,  either  to  the  right  or  to 
the  left.  Now,  if  it  moves  to  the  right — i.e. 
in  the  dii'ection  in  which  the  mirror  changes 
face — the  patient's  eye  is  M. ;  if  it  moves  to 
the  left — i.e.  in  the  opposite  direction  to  that 
in  which  the  mirror  changes  face — the  eye 
is  (generally)  H.;  if  no  distinct  shadow -move- 
ment is  seen  at  aU,  the  eye  is  E.  (nearly). 

The  observation  just  described  is  the 
germ  of  retinoscopy.  It  is  convenient  to 
use  the  terms  '  with  '  and  '  against '  in 
describing  the  movement  of  the  shadow 
with  reference  to  that  of  the  mirror ;  for 
the  future,  then,  we  shall  speak  of  the 
shadow  moving  '  with  '  or  '  against '  the 
mirror,  according  as  it  moves  in  the  same 
or  opposite  direction  to  the  change  of  face 
of  the  mirror. 

It  may  be  shown  that  this  so-called 
shadow  is  reaUy  the  edge  of  the  image  of 
the  gas-flame,  formed  by  one  reflection  at 
the  mirror  and  two  refractions  through  the 
patient's  eye,  and  fm'ther,  that  the  change 
from  movement  '  with '  to  movement 
'  against '  takes  place,  not  where  the 
patient's  eye  is  exactly  E.,  but  where  it  is 
M.  about  I'O  D  ;  but  as  this  does  not  differ 
much  fr'om  E.  we  may  say  roughly  that  in 
M.  the  shadow  moves  '  with  '  the  mirror,  in 
H.  '  against '  the  miiTor,  and  that  in  E.  no 
distinct  shadow  is  seen  at  all.  We  have 
supposed  that  the  miiTor  is  rotated  round 
its  vertical  axis  ;  this,  however,  is  not  at  all 
essential  ;  any  axis  vnll  do,  but  perhaps  the 
vertical  or  horizontal  is  most  convenient. 
Further  on,  when  we  come  to  treat  of  As., 
we  shall  have  to  suppose  rotations  round 
various  axes,  and  it  will  be  conducive  to 
clearness  to  abandon  altogether  this  term — 
rotation  round  an  axis — and  speak  of  the 
mirror  being  tm-ned  in  the  direction  of  a 
certain  meridian  of  the  patient's  cornea, 
this  meridian  being  the  one  perpendicular 
to  the  axis  roimd  which  the  mirror  is  ro- 
tated. Thus,  when  we  speak  of  the  mh-ror 
being  tm'ned  in  the  horizontal  du-ection,  we 
mean  that  it  is  being  rotated  round  its 
vertical  axis ;  when  we  speak  of  its  being 
turned  in  a  direction  up  and  in  at  an  angle 
of  30°  with  the  vertical,  we  mean  that  it  is 
being  rotated  round  an  axis  inclined  up 
and  Old  at  an  angle  of  30°  with  the  vertical. 
Adopting,  then,  this  phraseology  now,  we 
say  that  in  cases  of  M.  or  H.  the  shadow 
moves  in  the  same  du-ection  ('  vsdth '  or 
'  against ')  in  which  the  mirror  is  tm'ned. 
Further,  the  edge  of  the  shadow  is  perpen- 


dicular to  the  dii-ection  in  which  the  miiTor 
is  turned.  It  must  also  be  stated  here  that 
the  above  phenomena  as  regards  '  with '  ami 
'  against  'apply  to  a  concave  mirror  only ;  wit  I : 
a  plane  or  convex  min-or,  the  directions  in 
which  the  shadow  moves  are  reversed. 
can  then  by  this  method  at  a  glance  dia- 
gnose the  quality  of  the  refraction ;  but, 
further,  we  can  estimate  its  quantity.  To 
do  this  it  is  only  necessary  to  fit  the  patient 
with  a  trial-frame,  and  put  in  it  lenses  to 
correct  the  refraction — i.e.  concave  or  nega- 
tive lenses  in  the  case  of  M.,  convex  or 
positive  in  the  case  of  H. ;  in  either  case  we 
find  what  lens  causes  the  shadow-movement 
to  disappear. 

We  know  that  now  the  eye  plus  the 
lens  forms  an  emmetropic  (nearly)  combin- 
ation, and  the  strength  of  the  lens  gives  the 
amount  of  M.  or  H.  The  correct  lens  is  m 
many  cases  found  only  after  several  trials, 
but  a  little  practice  will  often  enable  the 
observer  to  make  an  approximation  to  it  at 
once.  With  this  view,  he  should  note  espe- 
cially the  intensity  of  the  fimdus  reflex ;  if 
this  be  bright,  the  case  is  one  of  low  ame- 
tropia (whether  M.  or  H.)  ;  if  it  be  dull,  it 
is  a  case  of  high  ametropia.  To  take  an 
example : — 

The  patient's  eye  shows  a  duU  fundus - 
reflex,  and  the  shadow  moves  '  with.'  The 
case  then  is  one  of  high  M.  We  put  up  a 
lens  of,  say,  —  7  d  in  the  trial  frame.  The 
reflex  is  now  much  brighter,  and  the 
shadow  stiU  moves  '  with.'  7  d  is  then  not 
strong  enough  to  connect  the  M. ;  we  put 
up  — 9  D,  and  now  we  get  no  shadow  at  all ; 
the  amount  of  M.  is  then  9  d  (nearly).  On 
trial  with  test-types  at  twenty  feet,  we  find 
the  M.  is  actually  10  d,  rather  more  than  wo 
found  by  retinoscopy ;  this  results  fr-om  the 
fact  mentioned  above,  that  the  condition  in 
which  no  shadow  at  all  is  seen  is  not  one  of 
exact  E.  but  of  M.  of  about  Id.  In  all  cases, 
it  will  be  found  that  the  actual  M.  is  about 
1 D  greater  than  that  indicated  by  retino- 
scopy, and  (for  the  same  reason)  the  actual 
H.  about  1  D  less. 

To  proceed  now  to  the  phenomena  of 
retinoscopy  in  Astigmatism.  In  M.  and  H. 
we  have  seen  that  the  direction  in  which 
the  mirror  is  turned  is  immaterial,  a 
shadow-movement  being  procurable  in  any 
meridian  by  tm-ning  the  mirror  in  the 
direction  of  that  meridian.  In  astigmatism, 
however,  we  get  a  shadow-movement  in 
the  direction  of  the  two  principal  meridians 
only,  and  this  no  matter  in  what  direction 
the  mirror  is  tm'ned.  It  follows  that  if  the 
mirror  be  not  tm-ned  parallel  to  one  of  the 
principal  meridians,  the  consequent  shadow- 
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movement  is  not  parallel  to  the  direction 
of  tiirning  of  the  mirror.  This  fact  at  once 
indicates  that  astigmatism  is  present,  and 
reveals  the  dii-ections  of  the  principal  meri- 
dians. These  being  ascertained,  we  proceed 
to  examine  their  refraction,  turning  the 
mu-ror  for  that  pm-pose  in  the  diiection  of 
each  of  them  snccessively.  With  a  little 
practice  this  can  be  done  pretty  accm-ately, 
the  direction  in  which  the  mirror  is  being 
turned  being  shown  by  the  direction  in  which 
the  circular  patch  of  hght  (reflected  fi-om 
the  mirror)  travels  across  the  patient's  face. 
Take  one  of  these  chief  meridians :  Tm-ning 
the  muTor  in  its  direction,  we  have,  as  a 
criterion  of  its  refraction,  a  shadow  moving 
parallel  to  it,  and  with  edge  perpendicular 
to  it.  All  that  has  been  proved  of  the 
shadow  in  any  meridian  in  the  non-astig- 
matic eye  is  time  of  this  one  meri- 
dian in  the  astigmatic  :  the  movement  of 
the  shadow  shows  whether  the  meridian  is 
M.  or  H.,  and  the  strength  of  glass  necessary 
to  cause  the  shadow  to  disappear  gives  the 
amoimt  (nearly)  of  the  M.  or  H.  We  note 
the  lens  required,  and  then  proceed  to  ex- 
amine in  the  same  way  the  other  chief 
meridian.  Having  thus  determined  the 
refraction  of  the  two  chief  meridians,  we  put 
in  the  trial-fi"ame  the  indicated  sphero- 
cylindrical combination,  and  try  the  patient 
with  the  test-types  at  twenty  feet.  To  get 
the  best  vision,  we  expect  to  have  to  sUghtly 
strengthen  the  spherical  lens  in  M.,  and 
weaken  it  in  H.,  and  other  slight  changes 
in  the  strength  of  the  cylinder  and  the  di- 
rection of  its  axis  may  be  necessary  before 
the  most  satisfactory  result  is  obtained. 
But,  as  a  rule,  the  lens  indicated  by  retino- 
scopy  comes  very  near  to  the  one  finally 
chosen. 

Take  a  case.  Eight  eye.  Dull  fundus- 
reflex.  Shadow  moves  '  against.'  With 
^-  8  D  a  well-defined  shadow  moving  '  with ' 
the  mirror  in  meridian  45°  up  and  out  ;  no 
shadow  seen  in  meridian  perpendicular  to 
this ;  that  is,  -t-  8  d  corrects  this  latter 
meridisfl,  +  6  D  gives  no  shadow  in  meri- 
dian 45°  up  and  out,  and  a  faint  shadow 
moving  '  against '  in  meridian  perjjendicular 
to  this — that  is,  +  6d  corrects  the  former 

meridian,  — ° — ,  ,  axis  45°  up  and  out 
+ 1-50  D  cyl. 

gives  no  shadow  in  any  meridian.  The 

lens  that  gives  the  best  vision  is  .^-^^ — - 

+ 1-50  D  cyl. 

axis  50°  up  and  out,  and  with  this  ^  is 
read,  y  without  the  cylinder  being  only  —  _ 


Very  often  in  cases  of  compound  astig- 
matism the  As.  is  not  evident  at  first,  and 
only  appears  when,  in  the  course  of  correct- 
ing the  apparently  simple  spherical  anomaly, 
we  put  up  a  lens  that  nearly  corrects  one 
meridian ;  the  shadow  in  the  other  meridian 
then  stands  out  clearly.  Mixed  astigma- 
tism is  diagnosed  at  a  glance,  the  shadows 
in  the  two  chief  meridia  moving  one  '  with,' 
the  other  '  against.' 

In  conclusion,  a  few  practical  hints  may 
be  given.  A  mydriatic  is  often  necessary, 
especially  in  cases  of  astigmatism.  Where 
a  mydriatic  is  not  used,  the  patient  should 
be  directed  to  turn  his  eye  so  that  the  hght 
from  the  mirror  falls  on  the  optic  disc  ;  in 
this  way  the  greatest  dilatation  of  the  pupil 
is  obtained.  The  surgeon  should  get  into 
the  habit  of  sitting  always  at  about  the 
same  distance  from  the  patient,  and  using 
the  same  intensity  of  light. 

A  dull  fimdus-reflex,  suggesting  high 
ametropia,  may  be  caused  by  pathological 
changes  in  the  media  of  the  eye. 

Irregular,  broken  shadows  generally 
mean  opacities  of  the  cornea. 

The  retinoscopic  examination  must, 
generally,  be  considered  only  preliminary 
to  the  usual  test  with  lenses  and  types  at 
twenty  feet. 

A  much  fuller  account  of  the  method, 
especially  in  its  theoretical  aspect,  is  to  be 
found  in  the  Boyal  London  Ojphthalmio 
Hos2>ital  Reports,  vol.  x.  part  iii. 

W.  Charnley. 

RETRO-JSTASAL  CATARRH  is  a 

chronic  inflammatory  condition  of  the  mu- 
cous membrane  lining  the  naso -pharynx 
and  the  posterior  part  of  the  nasal  cavities. 
It  is  frequently  associated  with  clironic 
nasal  catarrh  and  granular  pharj'ngitis. 
Several  varieties  have  been  described,  such 
as  the  follicular,  the  hypertrophic,  and  the 
dry  catarrhal,  but  they  would  ajDpear  to  be 
merely  stages  of  the  same  disease,  and  are 
here  treated  as  such. 

The  cause  of  the  catarrh  is  not  alto- 
gether understood.  The  extension  of  chronic 
catarrh  from  the  nose  or  pharynx,  frequent 
exposure  to  alternating  draughts  of  hot  and 
cold  air,  the  irritation  of  particles  of  dust, 
which  are  particularly  apt  to  become  lodged 
in  this  portion  of  the  resj)U'atory  tract,  and 
direct  contagion  have  been  regarded  as 
exciting  causes;  whilst  struma,  syphilis, 
and  residence  in  hot  and  damp  climates 
are  thought  to  predispose  to  it.  It  is  much 
more  common  in  America  than  in  this 
country,  and  is  there  thought  by  Dr.  Robin- 
son to  depend  upon  a  '  catarrhal  diathesis.' 
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Fathology. — In  the  earlier  stages  of  the 
disease,  there  is  sLmi^ly  a  catarrhal  inflam- 
matioB  of  the  mucous  membrane ;  later, 
the  mucous  membrane  and  submucous  tissue 
become  infiltrated  with  inflammatory  pro- 
ducts, and  the  glands  enlarged  and  stimu- 
lated to  over-production,  when  the  hyper- 
trophic stage,  or  the  follicular  variety,  of 
the  disease  is  reached.  Still  later — it  may 
be  after  a  few  months  or  many  years — the 
mucous  membrane,  in  consequence  of  the 
contraction  of  the  inflammatory  exudation, 
shriaks  and  atrophies,  whilst  its  glands  are 
destroyed  to  a  greater  or  less  extent.  The 
parts  now  appear  glazed  and  dry  from  de- 
ficiency of  secretion ;  and  in  this  atrophic 
stage  the  disease  is  spoken  of  as  dry 
catarrh. 

The  symptoms  vary  according  to  the 
stage  of  the  disease,  but  space  does  not 
permit  of  their  being  given  in  detail.  In  a 
weU-marked  case,  say  in  the  hypertrophic 
stage,  the  period  at  which  the  surgeon  is 
perhaps  most  frequently  first  consulted,  the 
chief  comjilaints  are  of  a  feehng  of  stuffi- 
ness and  obstruction  at  the  back  of  the  nose, 
a  constant  hawking  up  of  a  ^'iscid,  muco- 
pmadent  secretion,  sometimes  streaked  with 
blood,  and  a  peculiar  alteration  in  the  voice. 
At  first  there  may  be  no  fetor,  but  later  the 
breath,  in  consequence  of  the  decomposition 
of  the  secretion,  becomes  peculiarly  foul,  and 
is  then  one  of  the  patient's  chief  annoyances. 
Headaches,  especially  in  the  occipital  re- 
gion, deafness,  and  dyspepsia  where  the 
mucus  is  allowed  to  pass  into  the  stomach, 
may  also  be  present ;  and  epistaxis  may 
from  time  to  time  occm-.  Should  chronic 
nasal  catarrh  co-exist,  there  wUl  likewise  be 
a  discharge,  and  often  an  offensive  one,  from 
the  nose. 

On  looking  into  the  throat,  the  muco- 
purulent secretion  will  often  be  seen  trick- 
ling down  the  posterior  wall  of  the  pharjmx, 
which  may  present  the  characteristic  ap- 
pearances of  granular  pharyngitis.  In  the 
rhinoscope,  the  mucous  membrane  of  the 
naso-pharynx,  and  especially  that  about  the 
vault,  appears  thickened  and  often  paler 
than  natm-al,  while  the  hj^pertrophied  glands 
give  it  a  peculiar  mammUlary  and  gi-anular 
appearance,  similar  to  that  of  granular 
pharjTigitis.  The  mucous  membrane  lining 
the  posterior  pillars  of  the  fauces,  the  back  of 
the  palate,  and  the  orifice  of  the  Eustachian 
tubes,  usually  presents  similar  changes, 
whilst  that  covermg  the  sides  of  the  septum 
is  frequently  cedematous,  and  that  over  the 
posterior  ends  of  the  inferior  spongy  bones 
greatly  hyjiertrophied.  The  hypertrophied 
ends  of  these  bones  appear  in  some  instances 


as  distinct  tumours,  having  a  globular  shape 
and  a  purplish -red  colour,  and,  together 
with  the  cedematous  septum,  may  com- 
pletely occlude  the  choanae.  The  above 
condition  of  the  mucous  membrane  is  often 
obscured  by  the  presence  of  the  viscid  mu- 
cus, and  it  may  not  be  imtil  this  has  been 
removed  with  the  spray  or  syringe  that  the 
actual  state  of  the  parts  can  be  made  out. 
In  the  atrophic  stages  of  the  disease,  the 
naso-pharynx  appears  more  roomy  than 
natural,  and  glazed  and  dry;  whilst  the 
muco-purulent  secretion,  in  consequence  of 
the  atrophy  of  the  glands,  is  not  cast  off, 
but  becomes  inspissated,  forming  greenish 
and  adherent  crusts,  beneath  which  the 
retained  secretion  undergoes  decomposition 
and  gives  rise  to  the  horrible  smell.  The 
nasal  chambers,  if  involved  in  the  disease, 
present  similar  appearances  when  viewed 
from  the  front.  Ulceration  does  not  usually 
occur  in  the  course  of  chronic  retro-nasal 
catarrh.  Should  such  be  observed  in  the 
rhinoscopic  mirror,  the  case  will  probably 
be  one  of  a  syphilitic  nature,  and  dead  bone 
will,  in  the  majority  of  instances,  be  dis- 
covered if  further  search  be  made  for  it. 

Treatment. — This  should  be  both  con- 
stitutional and  local.  When  convenient, 
the  patient  should  reside  in  a  dry  and 
equable  chmate,  and  all  soru'ces  of  irritation, 
— as  dust  or  noxious  vapours,  alternations 
of  heat  and  cold,  and  tobacco  and  spirits — 
should  be  avoided.  Internally,  cubebs,  which 
appears  to  have  a  marked  influence  on  the 
secretions  of  the  i^harynx,  should  be  given 
in  large  doses,  and  cldoride  of  ammonium, 
ammoniacum,  arsenic,  salicyhc  acid,  and 
sulphm-  may  be  tried.  Where  there  is 
evidence  of  syi^hUis  or  struma,  api^ropriate 
remedies  should  of  com-se  be  given.  Locally, 
the  parts  should  be  frequently  cleansed  by 
weak  carbolic  or  alkahne  sprays,  and  sub- 
sequently astringed  by  sprays  of  sulphate 
or  chloride  of  zinc,  or  tannin ;  or  by  the  in- 
sufilation  of  powders  of  eucalyptus  (1  part 
to  starch  2  parts),  iodoform,  catechu,  and 
the  like.  These  remedies  should  be  applied 
by  the  brush,  the  insufflator,  or  the  post- 
nasal spray  apparatus,  the  nozzle  of  which 
must  be  passed  weU  behind  the  palate. 
Syringing,  except  when  the  crusts  are  very 
adherent,  is  to  be  deprecated,  and  the  nasal 
douche  should  on  no  account  be  employed, 
as  its  use  is  not  only  attended  by  the 
risk  of  setting  up  disease  in  the  middle  car, 
but  it  also  induces  a  soddening  of  the 
mucous  membrane,  and  does  not  reach  the 
whole  of  the  affected  parts. 

Where  there  is  much  hypertrophy  of  the 
posterior  ends  of  the  inferior  spongy  bones, 
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these  shovild  be  scored  with  the  post-nasal 
galvano-cautery,  directed  by  the  mii-ror, 
und  the  scoriag  repeated  at  intervals  of  a 
week  to  a  fortnight,  till  the  parts  have  been 
reduced  to  then-  normal  size.  Or,  if  pre- 
ferred, the  hypertrophied  tissue  may  be  re- 
moved at  one  sitting  by  Jarvis's  snare,  the 
wive  of  which  is  passed  through  the  nostril, 
and  guided  over  the  end  of  the  spongy  bone 
by  the  finger  behind  the  palate.  Local 
fuatesthesia  should  be  induced  by  painting 
a  20  per  cent,  solution  of  cocaine  over 
the  mucous  membrane  before  using  the 
galvano-cautery ;  but  chloroform  had  better 
be  given  if  the  snare  is  used.  Should  a 
hypertrophic  condition  of  the  mucous  mem- 
brane of  the  anterior  portions  of  the  nasal 
cavities  also  exist,  the  galvano-cautery 
should  be  applied  to  the  inferior  spongy 
bones,  the  septum  beiag  protected  by 
Shm-ley's  ivory  speculum;  or  the  hyper- 
trophic mucous  membrane  may  be  removed 
from  over  the  inferior  spongy  bone  by 
Kobinson's  forceps ;  or  the  whole  bone  cut 
away  by  the  nasal  pliers.  The  author  can 
speak  fi'om  personal  experience  of  the  value 
of  the  galvano-cautery  in  these  cases,  and 
much  prefers  it  to  the  rougher  treatment 
with  the  forceps  or  pliers.  At  the  same  time, 
he  is  bound  to  say  that  he  has  never  seen 
any  harm  follow  the  evulsion  of  the  inferior 
spongy  bone,  and  this  treatment  is  certainly 
more  rapid  than  that  with  the  galvano- 
cautery. 

"VSTien  the  disease  has  reached  the 
atrophic  stage,  a  complete  ciue  must  hardly 
be  expected;  the  distressuig  symptom  of 
fetor  can,  however,  be  relieved  by  the  use  of 
deodorising  and  disinfecting  sprays,  and  the 
sense  of  di-yness  by  the  internal  administra- 
tion of  salicyUc  acid  and  cubebs.  The  in- 
sufflation of  a  powder  of  saHcylic  acid 
1  part,  gum  acacia  '2  parts,  will  often  take 
away  the  fetor  in  a  few  hours.  Should  the 
anterior  part  of  the  nasal  cavities  be  also 
aO'ected  by  the  atrophic  form  of  catarrh, 
the  lUce  remedies  shotild  be  applied  by  the 
anterior  nasal  spray -producer ;  whilst,  at 
night,  Gottstein's  nasal  tampons  should  be 
insei'ted,  or  an  iodoform  and  eucalyptus 
bougie  be  allowed  to  dissolve  in  each  nasal 
chamber,  W.  J.  Walsham. 

RETRO-PHARYNGEAL  ABSCESS. 

An  abscess  in  the  connective  tissue  be- 
tween the  pharynx  and  the  spine. 

Cause. — It  may  be  seen  at  all  ages,  but 
is  most  frequent  in  children,  occurring  even 
in  infants  ;  in  them  it  is  often  idiopathic.  It 
is  said  to  be  more  fi-equent  in  boys 'than  in 
girls  (Cohen).    "When  idiopathic,  a  history 


of  tubercle  or  syphihs  is  generally  obtain- 
able. Most  commonly  it  is  due  to  spinal 
caries,  and  is  then  chronic  {see  Caries  of 
THE  Spine);  but  may  complicate  quinsy,  and 
follow  acute  pharyngitis,  especially  after  the 
exanthems,  acute  phlegmonous  sore-throat, 
erysipelas,  and  syphihs  ;  this  last  even  oc- 
casioning caries  at  the  same  time.  Injury 
to  the  pharynx  from  food,  hot  liquids,  irri- 
tants, foreign  bodies— e.g.  impacted  false 
teeth — may  cause  abscess. 

Pathology.  —Predisposition  to  inflam- 
mation of  this  part  exists  in  its  lymphatic 
structm-e,  its  constant  mobihty,  and  its  lia- 
bUity  to  injury  and  variations  in  tempera- 
ture. "When  idiopathic,  suppmration  begins 
in  the  submucous  adenoid  tissue  (Bokai) ; 
when  it  begins  in  the  deeper  connective 
tissue,  it  is  hkely  to  be  tubercular  (Cohen). 
Caries  of  the  front  part  of  any  of  the  cervical 
vertebras  determines  the  presence  of  pus 
behind  the  i)harynx,  though  it  often  burrows 
down  and  becomes  post-mediastinal.  Re- 
tro-pharyngeal  abscess  is  usually  on  one 
side  of  the  middle  line,  and  is  accomparded 
by  induration  that  can  be  felt  below  the 
angle  of  the  jaw  on  the  same  side.  It  may 
point  in  the  mouth,  or  on  the  side  of  the 
neck,  and  has  been  known  to  follow  the 
brachial  nerves  to  the  axilla.  The  presence 
of  the  abscess  causes  mechanical  dyspnoea 
and  dysphagia,  and  by  bursting  may  flood 
the  larynx  and  suffocate.  Wlien  post-oeso- 
phageal,  it  may  open  into  the  lung  or  oeso- 
phagus. Other  comphcatious  are  oedema 
of  the  glottis,  and  opening  into  the  internal 
carotid  artery.  Sequestra  are  often  dis- 
charged by  the  mouth,  when  caries  is  the 
cause  of  the  abscess. 

Symptoms  and  Diagnosis. — "When  acute, 
there  is  general  pyrexia,  vsdth  local  heat  and 
tenderness,  dysphagia,  huskiness,  stifl&iess 
in  the  neck,  and  dyspnoea  which  is  relieved 
by  the  erect  posture.  When  sleeping,  the  pa- 
tient snores  as  in  tonsillitis.  As  the  abscess 
enlarges,  the  head  is  thrown  more  back- 
wards, and  a  tender  swelhng  appears  at  the 
angle  of  the  jaw.  The  mouth  is  opened 
with  difficulty,  and  there  may  be  profase 
secretion  of  mucus  (as  in  oesophagitis), 
which  must  not  be  mistaken  for  saliva- 
tion. A  fluctuating  and  very  tender  and 
unilateral  swelling  will  be  seen  or  felt 
in  the  pharynx,  and  when  in  the  naso- 
pharynx it  pushes  down  the  soft  palate. 
The  more  laterally  placed,  the  less  the 
dyspnoea  and  the  greater  the  resemblance 
to  quinsy. 

The  chronic  form,  due  to  caries,  often 
gives  rise  to  no  symptoms  until  there  ia 
dysphagia  or  dyspnoea  ;  possibly  the  swell- 
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ing  at  the  angle  of  the  jaw  may  first  attract 
attention  ;  or  the  abscess  may  have  become 
post-mediastmal,  and  even  have  opened  into 
a  bronchus  or  the  pleura  before  it  is  dis- 
covered. Excepting  the  accompaniments 
of  acute  inflammation,  the  condition  is  as 
detailed  above  ;  and,  as  manipulation  is  less 
painfiil,  fluctuation  between  the  external 
swelling  and  that  in  the  pharynx  may  at 
times  be  made  out.  Left  to  Nature,  the 
abscess  may  increase  so  as  to  necessitate 
interference,  or  it  may  burst  in  the  mouth, 
in  the  chest,  or  externally  ;  or  it  may  some- 
times resolve.  Parts  of  the  cervical  vertebrae 
may  come  away  through  it.  "When  symp- 
toms of  cervical  caries  are  obscure  and  un- 
noticed, the  abscess  may  never  be  recog- 
nised; sudden  death  has  been  known  to 
occur  from  atlanto-axoid  disease  where  it 
was  unsuspected,  and  the  autopsy  alone 
revealed  a  post-pharyngeal  abscess. 

Diagnosis. — The  acute  form  of  abscess 
in  children  may  be  mistaken  for  croup  ; 
but  the  dyspnoea  is  relieved  by  sitting  up, 
is  very  intermittent,  and  unaccompanied 
by  the  crowmg  noise  of  croup.  Dysphagia 
is  a  prominent  symptom,  the  child  even 
declining  to  try  to  swallow.  Inspection 
of  the  throat  reveals  the  condition  at  once. 
The  chronic  form  has  to  be  distraguished 
also  ia  childi-en  from  sarcoma ;  this  last 
grows  rapidly,  does  not  fluctuate,  though  it 
is  soft,  and  its  smrface  is  nodular  or  irregular. 
See  Pharynx,  Tumours  of  the. 

Treatment. — Betro-pharyngeal  abscess 
should  be  evacuated  as  soon  as  possible. 
The  old  method  with  trocar  and  canula 
through  the  mouth  is  for  many  reasons 
unsatisfactory.  A  vertical  incision  into  the 
tumour,  with  a  bistom-y  guarded  up  to  its 

Eoint  with  stickiag-plaster,  is  easily  made, 
ut  the  left  forefinger  must  hold  down  and 
push  back  the  tongue  at  the  same  instant, 
so  as  to  force  the  epiglottis  over  the  laryn- 
geal aperture,  or  the  first  gush  of  matter 
may  enter  the  windpipe.  When  pomting, 
the  finger-nail  has  been  employed  to  open 
the  abscess.  As  in  other  wounds  made  in 
the  oral  cavity,  there  is  but  httle  risk  of 
septicaemia  ;  yet,  if  desu-ed,  the  abscess  can 
be  opened  aseptically  by  dissecting  down 
upon  it  behind  the  sterno-mastoid,  and 
thrusting  dressing-forceps  into  it.  See  An- 
tiseptic Surgery.  The  simpler  plan  of 
opening  it  in  the  mouth  has  the  advantage 
of  easily  allowing  a  sequestrum  to  be  re- 
moved. The  writer  does  not  think  the 
advantages  of  the  external  method  com- 
mensurate with  its  difficulty  of  performance 
and  more  serious  character. 

G.  Hilton  Goldxnq-Bird. 


RHEUMATOID  ARTHRITIS.  See 
Chronic  Rheumatic  Arthritis;  Osteo- 
arthritis. 

RHINOPLASTY.— Under  tHs  head- 
ing  is  included  a  number  of  plastic  opera- 
tions performed  for  repair  of  the  nose,  in 
cases  of  deformity  and  partial  or  total  loss 
of  that  organ.  The  disfigm-ement  requiring 
an  operation  of  this  kind  may  be  the  result 
of  congenital  malformation,  of  injury,  or  of 
surgical  operation,  but  in  most  instances 
is  due  to  syphilitic,  tubercular  (lupoid),  or 
cancerous  iilceration.  The  disfigurement,  in 
severe  cases  of  the  latter  class,  is  caused 
partly  by  destruction  of  more  or  less  of  the 
nose,  and  partly  by  contraction  of  cicatricial 
tissue.  Although  the  most  favourable  con- 
ditions for  the  success  of  a  plastic  operation 
are  presented  by  this  region,  still  the  results 
of  rhinoplasty  are  not  usually  very  satisfac- 
tory. The  soft  parts  aroimd  the  nose  ar& 
very  vascular  and  weU-organised,  and  thick 
flaps  composed  of  several  layers  of  varied 
tissue  may  be  brought  over  the  defect  from 
almost  every  quarter  ;  but  notwithstanding 
this,  it  too  often  happens  that,  as  was  pointed 
out  by  Denonvilliers,  a  repulsive  deformity 
has  been  converted  into  one  that  is  ridicu- 
lous. It  has  been  asserted,  however,  that 
the  loss  of  smell  and  taste,  caused  by  com- 
plete destruction  of  the  nose,  may  be  over- 
come to  some  extent  by  supplying  a  new 
nose,  and  there  can  be  no  doubt  that  the 
patient  is  thus  rendered  less  liable  to  attacks 
of  laryngeal  and  bronchial  catarrh.  The 
appearance  of  a  prothetic  apparatus  of  some 
foreign  material  is  no  less  unpleasant,  es- 
pecially dm'ing  transient  changes  in  the  vas- 
cularity of  the  adjacent  sound  parts. 

The  results  of  a  rhinoplastic  operation, 
with  regard  to  the  rehef  of  deformity,  wiU 
depend  much  more  on  the  extent  of  osseous 
than  that  of  cutaneous  loss.  If  the  bones 
of  the  nose  be  preserved,  there  is  always  a 
good  chance  of  restoring  a  prominent  and 
sightly  organ,  though  most  of  the  skin  may 
have  been  destroyed.  In  cases  of  destruc- 
tion of  the  osseous  framework  of  the  nose, 
on  the  other  hand,  the  sm-geon  cannot  expect 
to  do  more  than  cover  the  open  chasm  by  a 
flap,  which  wUl  remain  almost  on  a  level 
with  the  cheeks.  With  regard  to  the  condi- 
tion of  the  soft  parts,  fr-om  which  it  is  in- 
tended to  take  one  or  more  flaps,  mere  super- 
ficial cicatrisation  would  not  interfere  with 
the  success  of  the  operation.  Indeed,  scarred 
skin  under  certam  cfrcumstances,  as  in  the 
restoration  of  an  ala,  would  be  more  suitable 
material  for  a  flap  than  skin  that  is  quite 
sound.    "VSTien,  however,  the  skin  around 


Rhinoplasty 


347 


the  nose  has  been  ahnost  completely  de- 
stroyed and  converted  into  dense  cicatricial 
tissue,  as  after  a  deep  burn,  the  flap  would 
shriok  to  a  considerable  extent,  and  very 
probably  slough.  The  most  unfavourable 
conditions  for  rhinoplasty  are  those  ui  which 
the  nose  has  been  destroyed  by  syphilitic 
ulceration  or  a  bum.  In  cases  of  destruc- 
tion by  lupoid  or  cancerous  ulceration,  by 
which  usually  only  the  soft  parts  of  the 
organ  are  destroyed,  the  prospects  of  success 
are  more  promising. 

It  has  been  laid  down  as  a  strict  rule 
that,  before  rhinoplasty  be  practised  for 
deformity  from  specific  ulceration,  an  in- 
terval of  at  least  six  months  should  follow 
the  disappearance  of  all  signs  of  active  dis- 
ease. The  patient  at  the  time  of  the  opera- 
tion should  be  quite  healthy,  and  placed 
in  the  best  possible  hygienic  conditions. 
-The  complications  to  be  feared  dm'ing  the 
Eifler-treatment  are  sloughing  of  the  flap, 
renewal  of  the  specific  ulceration,  secondary 
haemorrhage,  and  erysipelas. 

For  restoration  of  a  completely  destroyed 
nose,  the  sinrgeon  may  transplant  a  flap  from 
some  distant  pai't  of  the  body,  as  in  the  old 
TagHacotian  or  Italian  operation,  or  trans- 
pose one  from  the  forehead.  The  former 
procedmre,  which,  as  is  well  known,  consisted 
in  taking  a  flap  of  sldn  from  the  inner  sur- 
face of  the  arm,  had  from  the  time  of  Dief- 
fenbach  remained  obsolete  and  of  simply 
historical  interest  until  recently,  when  it 
was  again  performed  with  much  success 
by  Sir  WiUiam  MacCormac  in  a  case  of 
partial  loss  of  the  nose  with  cicatricial  de- 
formity of  the  face,  and  also  by  Mr.  Hardie 
of  Manchester,  who  took  the  flap  from  the 
flexor  surface  of  the  thumb.  The  flap  has 
been  taken  also  from  the  forearm.  Though 
disfigurement  of  the  forehead  or  cheeks  will 
be  thus  prevented,  the  after-treatment  in 
the  ItaHan  operation  must  always  be  at- 
tended with  much  difiiculty,  and  be  found 
extremely  irksome  and  disagreeable  by  the 
patient.  The  skin  of  the  arm  is  not  so  suit- 
able for  rhinoplasty  as  that  of  the  forehead. 
The  primary  retraction  is  certainly  very 
considerable,  and,  according  to  Dieffen- 
bach,  the  subsequent  atrophy  also  was 
gi-eater  in  flaps  derived  from  the  former 
source. 

In  the  Indian  or  frontal  operation,  per- 
formed most  frequently  by  German  and 
English  surgeons,  a  large  flap  is  taken  from 
the  forehead  and  twisted  downwards  on  an 
inferior  attached  pedicle,  so  as  to  cover  the 
defect.  In  the  first  stage  of  this  operation, 
a  commensurate  model  of  the  n6w  nose  is 
forms  d  of  stiff  paper  or  cardboard,  which  is 


then  flattened  out  on  the  middle  of  the 
forehead.  A  flap  of  the  same  shape  as  the 
flattened  model,  but  larger  to  the  extent  of 
a  quarter  of  an  inch  in  every  direction,  is 
next  mapped  out  by  a  deep  incision  down  to 
the  pericranium,  and  dissected  away  until 
it  is  attached  merely  by  a  narrowed  root 
near  the  internal  canthus,  on  one  or  the 
other  side.  The  broad  base  of  this  flap 
usually  falls  just  vidthin  the  region  of  the 
hairy  scalp_.  The  haemorrhage  fi'om  the 
large  wound  thus  formed  having  been  ar- 
rested, the  edges  of  the  defect  are  pared, 
except  below  near  the  Hp,  the  whole  thick- 
ness of  the  soft  parts  being  divided.  In  this 
dissection  the  knife  should  be  carried  ob- 
liquely from  without  inwards,  so  as  to  cut 
away  more  of  the  deeper  portion  of  the  skin 
than  of  the  surface,  and  to  form  a  shelving 
wound  around  the  nasal  orifice.  This  is 
usually  the  second  stage  in  the  operation, 
but  some  surgeons  commence  by  refreshing 
the  edges  of  the  defect,  and  afterwards  take 
up  the  fr'ontal  flap. 

In  the  third  stage,  the  triangular  flap, 
stUl  attached  by  its  pedicle,  is  twisted 
outwards,  and  then  brought  downwards, 
over  the  defect,  to  the  pared  margins,  to 
which  its  edges  are  fixed  by  sutures.  The 
edges  of  the  large  wound  in  the  forehead 
are  next  approximated  by  needles  and 
twisted  sutures.  The  columna  of  the  new 
nose  may  be  formed,  either  by  a  narrow 
process  of  skin  extending  fi'om  the  broad 
base  of  the  frontal  flap,  or  by  a  separate 
tongue-Uke  process  cut  from  the  middle  of 
the  upper  hp,  and  tm-ned  upwards  to  be  fixed 
by  its  fi"ee  end  to  the  tip  of  the  new  nose, 
whilst  the  other  extremity  remains  attached 
near  the  lower  margin  of  the  nasal  orifice. 
The  lower  edge  and  the  alee  of  the  new 
nose  are  elevated  at  first  by  pieces  of  hnt, 
and  afterwards,  during  the  healing  process, 
by  metal  or  '  gum-elastic '  tubes.  The  seat 
of  operation  should  be  covered  by  some 
simple  dressing,  and  over  this  a  thick  layer 
of  cotton-wool.  After  an  interval  of  six 
weeks,  when  the  cfrculation  in  the  new 
nose  has  been  established,  and  oedema 
and  signs  of  congestion  have  disappeared, 
the  pedicle  may  be  divided,  and  some 
small  plastic  operation  be  performed  for 
relieving  the  deformity  caused  by  its  pro- 
minence. 

The  best  material  for  the  sutures  used 
in  tliis  operation  for  fixing  the  flap  is  fine 
silver  wire.  Silk  often  causes  some  slight 
sloughing  around  the  pmictures,  and  cat- 
gut soon  becomes  soft,  and  either  melts  or 
gives  way.  The  use  of  stout  needles,  with 
the  object  of  elevating  the  flap,  is  liable  to 
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cause  too  much  traction  on  the  tissues  ' 
around  the  defect,  and  also  to  interfere 
with  the  circulation  in  the  new  nose. 

The  chief  source  of  failure  in  this  opera- 
tion is  obstruction  to  the  blood-sui^ply  of 
the  transposed  frontal  flap,  through  torsion 
of  the  pedicle.  With  the  view  of  reducing 
this  torsion  as  far  as  possible,  many  modi- 
fications have  been  proposed  in  the  position 
of  the  pedicle  and  also  of  the  flap.  Lisfranc 
held  that  one  of  the  mcisions  limitmg  the 
pedicle  should  be  carried  half  an  inch 
lower  than  the  other,  so  as  to  reach  almost 
to  the  upper  margin  of  the  defect ;  whilst 
Langenbeok  forms  the  pedicle  to  one  side  ' 
of  the  median  Hne,  and  commences  the  two 
incisions  just  above  the  internal  canthus. 
Other  German  sm-geons  carry  the  outline 
of  the  whole  flap  more  or  less  obliquely 
across  one  side  of  the  forehead,  and,  in  ex-  ( 
treme  forms  of  this  modification,  the  long  ' 
axis  of  the  flap  is  almost  parallel  to  the 
line  of  the  eyebrow. 

The  inclusion  of  periosteum  in  the 
fi'ontal  flap,  as  practised  by  Langenbeck 
and  Oilier,  with  the  object  of  rendering  the 
new  nose  more  prominent,  does  not  seem 
to  have  been  followed  by  very  good  results ; 
and,  as  was  pointed  out  by  Serre  of  Mont- 
pelUer,  might  excite  inflammatory  mischief 
in  the  frontal  bone,  and  even  give  rise  to 
some  encephalic  comj^lication. 

OUier  has  endeavom-ed  to  impart  a  good 
shape  to  the  new  nose  formed  by  a  frontal 
flap,  by  transplanting,  in  connection  with 
this  flap,  one  of  the  nasal  bones ;  and  in- 
stances have  been  recorded  in  which  Hardie 
of  Manchester,  and  Sabine,  an  American 
surgeon,  practised  the  Italian  method,  and 
transplanted  the  last  phalanx  of  the  fore- 
finger. 

Ehinoplasty  by  transposition  of  lateral 
or  facial  flaps — a  method  to  which  much 
attention  has  been  paid  by  French  sur- 
geons—will be  fomad  suitable  in  cases  in 
which  the  upper  part  of  the  nose  remains 
intact.  This  plan  of  operation,  which  is  a 
very  old  one,  and  was  described  by  Celsus, 
has  of  late  years  undergone  a  great  variety 
of  modifications.  Its  simplest  form  is  pre- 
sented by  the  operation  practised  by  Sjone, 
which  consists  in  takmg  two  flaps  of  skin 
from  the  cheeks,  uniting  these  in  the 
middle  of  the  face  by  three  or  four  sutures, 
and  then  fixing  the  outer  edges  on  each 
side  to  the  raw  surface,  at  a  proper  distance 
from  the  nasal  orifice.  The  wounds  of  the 
cheek  admit  of  being  nearly  closed  by  a 
stitch  through  the  edges  of  each,  and  what 
remains  of  them  is  of  use  by  the  contrac- 
tion of  the  granulating  process  depressing 


the  hollow  at  the  side  of  the  nose,  and  thus 
increasing  its  apparent  elevation. 

In  Nelaton's  operation,  two  thick  flaps, 
each  with  a  pedicle  attached  near  the  lacry- 
mal  sac,  are  brought  downwards  and  in- 
wards over  the  defect,  and  stitched  together 
in  the  median  line.  In  making  these 
flaps,  the  periosteum  is  removed  from  the 
nasal  process  of  the  maxillary  bone,  so  that 
the  resulting  scar  may  be  dense  and  closely 
attached  to  the  bone,  and  so  rendered  in- 
capable of  dragging  on  the  new  nose.  A 
further  attempt  to  prevent  flattening  of  the 
organ  is  made  by  passing  a  stout  needle 
through  both  alse,  and  compressing  these 
by  the  action  of  a  weak  metallic  spring.  In 
the  many  modifications  of  this  method,  the 
shape  and  direction  of  the  flaps  are  much 
varied.  In  some  cases,  the  soft  parts  of  the 
face  have  been  simply  gUded  over  the  de- 
fect after  fi-ee  separation  from  the  subjacent 
bone.  The  cliief  objections  to  the  so-caUed 
French  method  of  lateral  flaps  are  the  severe 
primary  haemorrhage,  the  risk  of  secondary 
hsemoiThage,  the  disfigm-ement  caused  by 
a  linear  cicatrix  in  the  middle  Hne  of  the 
new  nose,  and  the  tendency  in  the  organ  to 
become  flattened  through  tension  of  the 
soft  parts  of  the  cheek. 

A  combined  frontal  and  facial  rhino- 
plastic  operation,  first  proposed  by  Vemeuil 
and  practised  in  this  country  by  Mr.  F. 
Mason,  consists  in  turning  down  over  the 
defect  a  frontal  flap  with  its  raw  siu-face 
outwards,  and  covering  this  by  two  flaps 
taken  firom  the  cheeks. 

In  1867  Mr.  John  Wood  reported  a  case, 
in  which  he  had  formed  a  new  nose  by 
taking  a  broad  flap  from  the  ujiper  Hp. 
This,  after  it  had  been  elongated  by  separa- 
tion of  the  cutaneoiis  and  mucous  layers 
extending  as  far  as,  but  not  through,  the 
border  of  the  Hp,  was  turned  upwards  and 
fixed  by  sutm-es  to  the  upper  margin  of 
the  nasal  defect,  and,  finaUy,  its  anterior 
raw  surface  was  covered  by  lateral  flaps 
taken  fi'om  the  cheeks. 

In  cases  where  but  one  or  both  alse 
have  been  removed  by  injm-y  or  ulceration, 
a  flap  may  be  taken  firom  the  soimd  portion 
of  the  nose.  Where  one  ala  has  been  re- 
moved, the  flap  is  usuaUy  taken  fi-om  the 
opposite  side,  and  where  the  end  of  the 
nose  lias  been  destroyed  on  both  sides,  a 
square  flap  has  been  taken  from  the  bridge 
and  turned  downwards,  with  the  epidermic 
sui-face  directed  towards  the  nasal  ca^•ity. 
In  cases  of  this  kind,  a  flap  may  be  taken 
fi-om  the  upper  Hp  or  even,  as  proposed  by 
Michon,  fi-om  the  mucous  memlirane  of  the 
nasal  septum.    Almost  umumerable  modi- 
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fications  of  the  rhinoplastic  operation  by 
nasal  flaps  have  been  devised  by  Dieffen- 
bach,  Langenbeck,  DenonviUiers,  Busch, 
and  others. 

When  the  nose  has  been  partially  re- 
moved by  injury  or  surgical  operation,  im- 
mediate rhinoplasty  is  not,  as  a  rule,  indi- 
cated. According  to  Verneuil,  in  cases  of 
removal  of  a  portion  of  the  skin  without 
perforation  of  the  cai-tilage,  in  which  the 
loss  is  not  excessive,  the  sui'geon  should 
leave  the  wound  to  heal  by  granulation, 
and  not  attempt  immediate  imion  or  cover 
it  by  a  cutaneous  flaj). 

Several  operations  have  been  devised 
for  the  rehef  of  the  disfigurement  caused, 
in  cases  of  desti-uction  of  the  bony  frame- 
work only,  by  depression  and  flattening  of 
the  soft  parts  of  the  nose.  The  aim,  in 
most  of  these  procediures,  is  to  raise  and 
approximate  the  two  wings  of  the  nose 
'after  vertical  incision  of  the  oi"gan  itself,  as 
•  in  Dieffenbach's  method,  or  after  extensive 
separation  of  the  attached  margins  of  the 
organ  and  of  the  soft  parts  of  the  cheeks 
from  the  subjacent  bone,  as  in  the  modifi- 
cation devised  by  Sir  WiUiam  Fergusson. 
In  the  latter  operation,  the  alas  having 
been  separated  from  the  parts  beneath,  and 
the  knife  carried  on  each  side  between  the 
skin  and  the  bone  as  far  as  the  infra-orbital 
foramen,  two  long  needles  were  passed 
through  the  nose  from  one  cheek  to  the 
other,  and  their  ends  twisted  over  a  small 
piece  of  leather  applied  on  each  side,  so  as 
to  cause  the  cheeks  to  come  closer  to  each 
other,  and  thus  render  the  nose  prominent. 

In  cases  of  abnormal  shortening  of  the 
nose  from  imperfect  development,  Wefr  of 
New  York  proposes  to  make  a  fi'ee  incision 
ra  the  soft  parts  across  the  middle  of  the 
organ,  and  then,  after  drawing  down  the 
lower  part,  to  fiU  up  the  large  gap  thus 
formed  by  flaps  taken  from  the  cheeks. 

W.  Johnson  Smith. 

RHINOSCOPY.— Inspection  of  the 
nose — rhinoscopy — may  be  practised  from 
the  front  (anterior  rhinoscopy),  or  from  be- 
hind (posterior  rhinoscopy).  For  both  me- 
thods of  examination,  to  make  them  suc- 
cessful and  complete,  good  illmnination  and 
gentle  handling  of  the  instrtmients  are  essen- 
tial, even  more  so  than  in  laryngoscopy. 

Anterior  Rhinoscopy. — To  obtain  a 
good  view  of  the  anterior  parts  of  the  nose, 
direct  or  reflected  rays  of  light  must  be 
thrown  into  the  patient's  nose  in  the  man- 
ner described  in  the  article  on  Laryngo- 
scopy. The  relative  positions  of  the  sur- 
geon, the  patient,  and  the  som-ce  of  light, 


and  the  methods  for  illuminating  the  parts, 
are  identical  with  those  described  in  that 
article.  Dilatation  of  the  nostrils  is  neces- 
sary for  complete  examination  of  all  the 
parts  accessible  to  inspection,  and  to  effect 
this,  innumerable  nasal  specula  have  been 
invented.  The  writer  has  found  B. 
Frankel's  fenestrated  instrument,  and  the 
longer  variety  of  Duplay's  cone-shaped 
bivalve  speculum,  both  of  which  are  pro- 
vided with  a  screw  arrangement  to  open 
the  blades, '  most  serviceable,  and,  indeed, 
sufiicient  for  all  ordinary  purposes.  The 
former  is  especially  useful  for  examination 
of  the  anterior  and  lower,  the  latter  for 
inspection  of  the  upj)er  and  posterior  parts 
of  the  nose.  The  patient's  head  being 
slightly  inclined  backwards,  the  speculmn 
is  to  be  gently  introduced  into  one  of  the 
nostrils  (which  must  have  been  well 
cleaned  previously) ;  its  blades  are  to  be 
opened,  by  turning  the  screw  to  as  full  an 
extent  as  possible  without  hurting  the 
patient,  and  hght  is  then  thrown  into  the 
cavity,  either  directly,  or  from  the  frontal 
mirror  attached  to  the  surgeon's  forehead. 
When  a  sufficient  view  has  been  obtaiued 
of  the  parts  which  are  immediately  in  sight, 
the  operator,  whilst  retaining  the  speculima 
with  one  hand  in  the  nostril,  places  his  fr-ee 
hand  on  the  patient's  vertex,  and  by  gentle 
pressure  causes  him  to  bend  his  head  in 
any  desired  direction,  slightly  downwards, 
upwards,  to  the  right  and  to  the  left,  the 
inspection  being  continued  meanwhile. 
This  is  necessary  in  order  to  obtain  a  view 
of  all  that  is  really  visible,  and  it  is  more 
advisable  to  direct  the  movements  of  the 
patient's  head  by  touch  than  by  words,  in 
order  that  the  movements  may  not  be  too 
sudden  or  too  violent.  After  completing 
the  inspection  of  one  nostril,  the  other  is 
examined  in  the  same  manner. 

The  appearances  vary  very  considerably 
in  different  cases.  The  larger  part  of  the 
septum,  which  but  rai-ely  appears  as  a 
thoroughly  straight  vertical  plate  and  is 
more  fr-equently  deflected  into  one  or  even 
both  nostrils,  can  be  satisfactorily  brought 
into  view.  The  colour  of  its  mucous  mem- 
brane is,  usually,  yellowish-red.  The  lower 
turbinate  bone,  which  is  the  most  con- 
spicuous object  after  introduction  of  the 
speculimi,  appears  as  a  bright  red,  oval  or 
nearly  semi-globular  bulging,  the  floor  of 
the  nose  as  a  rather  flat  or  slightly  exca- 
vated gi'oove.  The  anterior  part  of  the 
middle  turbinate  bone  can  mostly,  but 
not  always,  be  brought  mto  view  by  the 
patient  bending  his  head  sHghtly  backwards, 
and  in  exceptional  cases  a  small  part  of  the 
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upper  turbinate  bone  may  be  seen.  In 
cases  of  oztena,  when  considerable  atrophy 
of  the  lower  turbinate  bones  has  taken 
place,  it  is  often  possible  to  look  thi-ough 
the  nose  into  the  naso-pharyngeal  cavity, 
and  to  observe  the  play  of  the  tubal 
miiscles.  Professor  Zaufal  has  lately  de- 
vised long  funnel-shaped  hasal  specula, 
which  are  intended  to  render  such  inspec- 
tion, as  well  as  examination  of  the  posterior 
parts  of  the  nose  and  certain  operations, 
possible  in  all  cases. 

The  frequent  irregularities  of  the  con- 
figuration of  the  interior  of  the  nose,  the 
physiological  deviation  of  the  septum,  the 
common  occurrence  of  exostoses,  &c.,  often 
make  it  rather  difficult  for  the  beginner  to 
correctly  interpret  what  he  sees.  Practice 
alone  can  lead  to  more  precise  information. 
Examination  by  means  of  the  blunt  nasal 
probe,  imder  the  guidance  of  the  eye,  ought 
under  all  circumstances  to  complete  the 
results  of  mere  inspection. 

Posterior  Ehinoscopy  is  an  excellent, 
though  not  always  apphcable,  adjunct  to 
digital  exploration  of  the  naso-pharyngeal 
cavity.  Its  method  consists  in  the  intro- 
duction into  the  patient's  mouth  and  be- 
hind the  soft  palate  of  a  small  laryngeal, 
or,  as  it  is  called  here,  rhinoscopic  mu-ror, 
with  the  reflecting  surface  upwards,  when, 
after  proper  illumination  of  the  mirror,  a 
reflected  image  of  the  parts  above  wUl 
appear  on  its  sm-face.  Simple  as  this  pro- 
ceeding appears  to  be,  it  is  in  reaUty  some- 
times very  difficult.  Much  depends  upon 
the  co-operation  of  the  patient,  and  this  is 
not  always  easy  to  obtain.  The  better  edu- 
cated and  less  nervous  the  patient,  and  the 
larger  his  pharynx  in  its  antero-posterior 
diameter,  the  more  easy  will  be  the  exami- 
nation. The  main  difficulties  dependent 
upon  the  patient  are  threefold — (a)  involim- 
tary  retraction  of  the  velum  towards  the 
posterior  wall  of  the  pharynx  (usually  asso- 
ciated with  too  forcible  an  opening  of  the 
mouth  and  faulty  breathing,  or  involuntary 
arrest  of  respiration) ;  [b)  refractoriness  of 
the  tongue,  the  middle  and  posterior  j)arts 
of  which  constantly  arch  upwards  ;  (c) ,  ex- 
cessive irritability  of  the  palate,  uvula, 
and  posterior  wall  of  the  pharynx,  causing 
spasmodic  contraction  and  retching,  so  soon 
as  these  parts  are,  however  Ughtly,  touched. 
Previous  local  application  of  a  strong 
cocaine  solution — the  writer  uses  by  pre- 
ference a  20  per  cent,  solution — will  en- 
tkely  overcome  the  last-named  difficulty. 
With  some  practice  and  patience,  how- 
ever, such  application  wUl  generally  be 
superfluous.    It  is  essential  to  teach  the 


patient  to  breathe  as  quietly  and  natiu-ally 
as  possible  through  the  nose,  the  object  of 
this  being  that  the  soft  palate  should  be 
entirely  relaxed.  This  is  indispensable  for 
the  success  of  the  examination.  A  great 
many  palate-hooks.uvula-nooses,  and  elastic 
tractors  have  been  invented,  with  the  ob- 
ject of  forcibly  drawing  the  soft  palate  for- 
ward, and  thus  laying  the  naso  pharyngeal 
cavity  open  to  inspection.  In  some  very 
tolerant  individuals  they  may  be  useful ;  in 
almost  every  case,  however,  in  which 
posterior  rhinoscopy  is  at  aU  possible,  more 
win  be  obtained  by  patience,  gentleness, 
and  repetition  of  the  examination,  than  by 
artificial  means. 

The  relative  positions  of  the  patient,  the 
surgeon,  and  the  source  of  Ught  are  the 
same  as  in  laryngoscopy.  The  patient  is 
told  to  open  his  mouth,  to  keep  his  tongue 
in,  and  to  breathe  quietly  through  his  nose ; 
forcible  respiration  is  as  much  to  be  de- 
precated as  holding  of  the  breath.  The 
surgeon  now  introduces  the  warmed  rhino- 
scopic mirror,  the  reflecting  surface  of 
which  (not  more  than  about  five-eighths  of 
an  inch  in  diameter),  is  directed  upwards  to 
the  right  or  left  side  of  the  uvula,  into  the 
pharyngeal  cavity  proper.  He  must  guard 
carefully  against  touching  the  posterior  part 
of  the  tongue,  the  velum  palati,  the  palatine 
arches,   and   the    posterior  wall  of  the 

'  pharynx.  Instead  of  a  small  laryngeal 
mirror,  Michel's  rhinoscope  may  be  used. 
In  this  instrument,  the  angle  of  the  mirror 
to  the  shank  can  be  changed  to  any  desired 
extent  by  a  spring  in  the  handle,  while  the 
shanlc  remains  perfectly  immobile.  The 
light  is  thrown  on  the  rhinoscope  from  the 

J  frontal  mirror  or  other  som-ce  of  iUumina- 
tion.  The  writer's  electric  rhinoscope  (see 
Lancet,  March,  1885)  dispenses  with  the 
difficulty  of  the  last-named  proceeding.  If 
a  laryngeal  miiTor  be  used,  its  shank  will 
usually  answer  as  a  tongue-depressor,  but, 
in  some  cases,  it  wUl  be  better  to  gently  but 
firmly  depress  the  tongue  vnth  a  spatula 
held  in  the  operator's  left  hand,  whilst  his 
right  hand  directs  the  rhinoscope. 

A  complete  inspection  of  the  naso- 
pharyngeal cavity  can  only  be  made  by 
altering  the  position  and  slanting  the  muTor, 
the  rhmoscopic  image  being  a  compound 
picture.  It  will  often  be  necessai-y  to  in- 
troduce the  muTor  several  times,  before  this 
purpose  is  achieved. 

When  the  mirror  is  held  more  in  the 
vertical  position,  the  choanaB,  or  posterior 
nares,  come  into  view.  The  posterior  aspect 
of  the  nose  shows  in  its  middle  the  septum, 
forming  a  thin,  straight,  almost  white  pro- 
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iection,  which  above  passes  over,  m  the 
form  of  two  sjinmetrical  Koman  arches, 
into  the  vault  of  the  pharynx.  It  is  of 
practical  importance  to  know  that  these 
arches  are  ^asible  in  every  normal  rhino- 
scopic  image  ;  should  they  not  be  seen, 
this  proves  that  they  must  be  obscured 
bv  some  abnormally  developed  tissue.  On 
both  sides  of  the  septum  the  posterior  ends 
of  the  three  turbmate  bones  appear,  the 
middle  bone  being  the  most  conspicuous. 
Theh  configuration  is  somewhat  variable  ; 
the  superior  tm-binate  bones  are  rather 
hom-shaped,  the  middle  oblong,  the  lower 
roimded.  Their  colour,  on  the  whole,  is 
pale,  especially  that  of  the  middle  turbi- 
nate bones.  Between  them  are  visible, 
more  or  less  distinctly,  the  three  nasal 
meatuses.  When  the  mirror  is  held  in  a 
more  horizontal  position,  the  vault  of  the 
pharynx  comes  into  view.  Its  appearance 
is  often  rather  irregular  and  rough,  owing 
to  the  adenoid  tissue  by  which  it  is 
covered.  On  slanting  the  mirror,  held  at 
an  angle  of  about  130°  to  the  horizon,  and 
inclined  towards  one  side,  the  internal 
opening  of  the  Eustachian  tube,  with  its 
folds  of  mucous  membrane,  and  Rosen- 
miiller's  fossa  come  into  view.  Below  and 
in  front,  the  upper  surface  of  the  velum,  in 
the  middle  of  which  the  so-called  'uvula 
cushion '  is  visible,  forms  the  lower  border 
of  the  rhinoscopic  image.    Felix  Semon. 

RIBS,  Fractures  of  the. —  These  are 
among  the  most  frequent  of  all  bone-injuries, 
fonnmg  about  a  tenth  of  all  the  fractures 
we  are  called  on  to  treat.  They  are  more 
common  in  the  male  than  in  the  female,  on 
account  of  the  gi'eater  exposure  of  the  male 
sex  to  violence ;  more  frequent  in  the  middle- 
aged  and  old  than  in  young  people,  on  ac- 
count of  the  greater  elasticity  and  softness  of 
the  bones  ia  the  yoimg ;  and  they  occur  more 
often  about  the  seven  upper  ribs  than  in 
the  five  lower,  on  accoimt  of  the  more  rigid 
way  in  which  these  ribs  are  cormected  to 
the  sternum.  In  children,  the  fi-actvire  is 
very  often  incomplete  from  the  way  in 
which  the  rib  is  di-iven  inwards ;  in  such 
cases,  the  part  of  the  rib  towards  the  pleura 
may  be  fractured,  while  the  outer  part  re- 
mains intact.  In  this  way,  damage  to  the 
pleiu-a  may  sometimes  arise,  while  the  rib 
remains  apparently  intact. 

The  ribs  are  most  commonly  fractured 
by  the  application  of  some  strongly  com- 
pressing force.  When  the  force  is  applied 
over  a  small  surface,  the  fracture  is  said  to  be 
by  direct  violence,  as  takes  place  when  a  rib 
is  fractured  by  the  blow  of  a  rope's  end,  or 


of  a  fist,  or  when  the  body  falls  upon  some 
projecting  point.  When  the  force  is  appHed 
over  an  extensive  sm'face,  as  when  the  ribs 
are  fractured  by  a  wheel  passing  over  the 
chest,  which  thus  caves  in,  the  fracture  is 
said  to  be  by  indirect  violence,  the  rib 
in  this  case  fracturing  at  a  distance  from 
the  point  where  the  violence  is  actually 
appUed.  The  distinction  is  only  of  import- 
ance in  relation  to  the  number  of  ribs  frac- 
tured. In  fractures  produced  by  indirect 
violence,  the  number  is  likely  to  be  much 
greater  than  when  produced  by  direct 
violence.  On  the  other  hand,  direct  violence 
is  apt  to  drive  the  end  of  a  single  rib  fur- 
ther into  the  cavity  of  the  thorax,  and  thus 
is  more  likely  to  damage  the  thoracic  vis- 
cera. Fractures  of  the  ribs  are  also  pro- 
duced by  muscular  action,  as  in  the  act  of 
coughing  or  sneezing.  It  is  possible  that 
some  of  the  apparently  spontaneous  rib- 
fractures  of  old  people  are  produced  in  this 
way. 

The  number  of  ribs  fractured  depends 
very  much  upon  the  nature  of  the  injury. 
In  fracture  produced  by  direct  violence, 
only  one  side  of  the  body  is  generally 
alfected;  in  those  produced  by  indirect 
violence,  one  or  both  sides  may  be  affected, 
and  a  rib  may  even  be  broken  in  two  places. 
Fractures  of  the  ribs  are  scarcely  ever  com- 
pound, except  from  gun-shot  injury. 

The  symptoms  of  a  fractm-ed  rib  are 
often  rather  indefinite.  There  is  pain  at 
the  seat  of  fracture,  undue  mobility,  de- 
tected principally  by  pressm-e  upon  the  end 
of  the  rib,  and  cre]3itus,  which  is  often  diffi- 
cult to  detect,  but  which  is  best  done  by 
placing  the  hand  over  the  chest  and  making 
the  patient  breathe.  In  this  act,  a  httle 
alternate  pressure  and  relaxation  of  the 
hand  will  often  make  the  crepitus  appa- 
rent, when  it  is  otherwise  difficult  to  make 
out ;  or  it  may  be  detected  by  placing  the 
ear  or  stethoscope  to  the  chest,  and  causing 
the  patient  to  take  a  full  mspiration.  Diffi- 
culty in  breathing  and  coughing,  and  more 
or  less  '  stitch  in  the  side,'  are  also  com- 
monly present.  The  respiration  is  mostly 
diaphragmatic.  The  cough  is  very  pecu- 
liar; it  is  slight  and  suppressed  but  fi'e- 
qi;ent,  and  troublesome  from  the  pain  caused 
by  it.  This  pain  is  probably  due  to  some 
u'ritation  of  the  intercostal  nerve  at  the  seat 
of  fi'acture. 

Fracture  of  the  ribs  is  often  complicated 
by  damage  to  the  internal  viscera.  The 
pleura  is  the  part  most  fi'equently  injured, 
and  after  this  the  lung.  But  many  other 
parts  are  also  occasionally  damaged.  Thus, 
a  case  is  on  record  in  which  a  single  rib 
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was  fractured  by  the  end  of  a  rope  flying 
loose.  The  fractiu-ed  piece  was  di-iven  in 
through  the  pericardium  and  pierced  the 
apex  of  the  heart,  causing  almost  imme- 
diate death.  The  diaphragm  and  liver  are 
not  infi'equently  damaged  by  fractures  of 
the  lower  ribs,  the  spleen  less  frequently  so, 
unless  enlarged  into  an  '  ague-cake,'  while 
fi-actm-es  of  the  eleventh  and  twelfth  ribs 
may  rupture  either  the  ascending  or  de- 
scending colon.  Injuries  to  the  pleura  and 
lung  give  rise  to  hsemothorax  and  emphy- 
sema, more  or  less  general.  See  Emphy- 
sema ;  HiEMOTHORAX ;  Lung,  Wounds  of 
the ;  Pericardium,  Wounds  of  the,  &c. 

Treatment.~The  object  of  the  treat- 
ment should  be  to  immobilise  the  fractured 
ribs,  so  as  to  put  them  in  the  most  favourable 
state  for  repair.  This  is  best  done  by  fixing 
broad  bands  of  adhesive  strapping  (about 
two  inches  wide)  from  the  sternum  to  the 
spine.  These  bands  should  overlap  freely, 
so  that  a  fair  tliichness  of  plaster  be  formed, 
thus  acting  as  a  kind  of  splint  to  the  side  of 
the  chest,  causing  it  all  to  move  together 
in  the  act  of  respiration.  If  many  ribs  are 
fr-actured,  and  it  is  desirable  to  form  a  more 
solid  splint  or  mask  for  the  side  of  the  chest, 
one  or  two  thin  pieces  of  light  wood  may 
be  placed  outside  this  strapping  at  right 
angles  to  the  com'se  of  the  ribs,  and  united 
to  the  laj'er  of  strapping  beneath  by  other 
layers  laid  on  superficially  to  them.  Tins 
aids  in  making  the  whole  side  of  the  chest 
move  as  one  piece,  and  is  especially  useful, 
combined  with  pads,  where  the  fracture  is 
depressed,  and  it  is  thought  desirable  to 
attempt  to  Lift  the  depressed  ends  out  of  the 
chest.  Some  surgeons  prefer  to  put  a  single 
piece  of  strapping  over  the  whole  of  the 
side  of  the  chest.  This,  however,  never  fits 
to  the  surface  as  well  as  the  strips,  and,  if 
more  thicknesses  than  one  are  considered 
desirable,  it  cannot  be  laid  on  so  uniformly. 
Some  surgeons,  again,  prefer  to  make  the 
strips  of  plaster  sm-round  the  whole  chest, 
and  some  apply  a  bandage  moderately 
tightly  round  the  chest,  even  in  cases  where 
only  one  side  is  injured.  This  plan  has  the 
disadvantage  of  limiting  the  movements  of 
both  sides  of  the  chest,  whereas  it  is  for  the 
comfort  of  the  patient  to  leave  the  respfra- 
tory  movements  of  the  uninjm-ed  side  as 
free  as  possible. 

The  ixse  of  the  bandage,  though  com- 
mon, is  in  some  cases  not  absolutely  free 
from  risk.  Flannel  is  usually  chosen,  as 
bemg  more  suitable  from  its  slightly  elastic 
texture.  But  the  writer  has  seen  more  than 
one  case  in  which  this  rather  elastic  band- 
age, from  being  too  tightly  applied,  has  so 


compressed  the  chest  that  it  has  caused  the' 
fractured  ends  of  the  ribs  to  be  driven  in, 
so  that  they  wounded  the  pleura  and  the 
lung.  An  elastic  bandage  then  should  be 
applied  with  only  very  moderate  pressure, 
and  may  genei-ally  be  dispensed  with  alto- 
gether. The  sensations  of  the  patient  may^ 
however,  be  taken  as  the  best  test  of  its 
utility.  If  grateful  to  him,  it  is  certain 
it  is  domg  no  harm,  and  may  be  continued ; 
but  if  it  causes  oppression  and  pain  it  should 
at  once  be  taken  off.  Indeed,  some  patients 
cannot  bear  anything  upon  the  chest,  and 
prefer  simply  to  Ue  motionless  in  bed.  Other 
methods  of  treatment  have  been  used — as, 
for  example,  a  kind  of  vest  made  to  fit  the 
body  very  closely,  and  to  be  suspended  from 
the  shoulder.  This,  however,  is  not  so  effi- 
cient as  the  plaster  method. 

Constitutional  treatment  will  be  neces- 
sary in  many  cases,  where  the  patient  is 
frritable  or  suffers  much  pain.  An  uncom- 
plicated case  of  fi'acture  will  not  generally 
require  anything,  but  if  it  be  comphcated 
by  any  damage  to  the  plemra  or  lung,  it 
may  be  necessary  to  give  small  doses  of 
sedatives,  combined  with  expectorants  and 
diaphoretics.  Of  these,  the  following  is  a 
most  useful  combination : — ft  Tinct.  scUlse, 
ll\v. ;  Vin.  ipecac,  n\v. ;  Tinct.  camjjh.  co., 
Ujxx, ;  Vin.  antimonial.,  ll\^x. ;  Liq.  ammon. 
acet.,f5ss. ;  Aq.  chlorof.  adfgj.  M.  Ft.  haust. 
'2ndis  horis  sumendus. 

If  the  fractme  occm*  in  very  old  people 
sufi'ering  from  chronic  bronchitic  conditions, 
more  stimulant  expectorants  are  reqmred, 
ajid  carbonate  of  ammonia  (gr.  v.  doses) 
with  infusion  of  senega  (fsss.  doses)  may  be 
substituted  for  the  squill  and  acetate  of 
ammonia.  In  such  cases,  putting  the  patient 
into  a  steam  tent  is  often  a  very  great  relief 
to  him.  Where  there  is  e^ddence  of  much 
intra- thoracic  inflammation  in  younger 
persons,  leeches  may  sometimes  be  advan- 
tageously appUed  to  the  chest,  and  even  the 
advisability  of  venesection  be  considered. 
Tills  method  of  treatment  has  almost  dis- 
appeared from  practice  of  late  years,  bub 
the  viTiter  has  seen  some  few  cases  in 
which  the  patient  was  in  a  state  of  great 
distress,  with  considerable  dyspnoea,  op- 
pressed pulse,  and  much  blueness  and 
congestion  of  the  face,  in  which  a  moderate 
venesection  most  markedly  relieved  the 
symptoms. 

The  ^prognosis  in  imcomplicated  cases  of 
rib -fracture  is  very  favourable.  The  frac- 
ture nearly  always  unites  by  bony  union, 
but  often  a  considerable  amount  of  callus  is 
formed,  from  the  necessary  mobility  due  to 
the  act  of  respfration.    Sometimes  a  case 
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of  non-union  will  occnr,  with  possibly 
abscess  and  necrosis.  Such  cases  gene- 
rally indicate  some  predisposing  constitu- 
tional condition.  The  prognosis  is  least 
favoiurable  in  old  bronchitic  persons.  In 
these  patients,  a  considerable  secretion  of 
mucus  noi-maliy  goes  on  from  the  bronchial 
tubes,  and  this  is  expectorated  by  frequent 
fits  of  coughing.  After  a  fracture  of  the 
ribs,  the  pain  on  movement  causes  the 
cough  to  become  suppressed,  the  expectora- 
tion of  the  mucus  no  longer  takes  place, 
and  thus  accimiulation  goes  on  to  such  an 
extent  as  to  choke  the  smaller  tubes  and 
lead  to  death  by  apncea.  In  fractures  of 
the  ribs,  complicated  by  injuries  to  the  in- 
ternal organs,  the  prognosis  depends  upon 
the  organ  injm-ed.  If  the  diagnosis  be 
doubtfal  at  fii'st,  it  is  safer,  for  purposes  of 
treatment,  to  assume  that  the  major  injury 
has  occurred,  and  to  treat  the  patient  accord- 
ingly, vmtil  the  diagnosis  has  become  clear 
from  the  after-history  of  the  patient.  Em- 
physema occiirring  after  a  fracture  is  not 
generally  an  unfavom-able  sign ;  it  quickly 
absorbs  if  left  to  itself.      H.  Gr.  Howse. 

RICKETS  may  be  defined  as  a  con- 
stitutional dyscrasia  resulting  from  general 
malnutrition.  It  is  pecuhar  to  infancy  (per- 
haps to  the  foetus)  as  regards  its  initiatory 
stages ;  and,  in  its  later  ones,  chiefly  charac- 
terised by  changes  in  the  texture,  chemical 
composition,  and  outward  form  of  the  bony 
skeleton,  and  by  altered  function  in  other 
organs,  transient  for  the  most  part,  but  oc- 
casionally peimanent.  Although  the  dis- 
ease has  been  carefully  studied  in  all  its 
stages,  the  earhest  beginnings  are  still  quite 
matters  of  conjecture.  Eickets  is  said  to 
occiu:  '  in  every  quarter  of  the  globe ' 
(Senator.)  The  vwiter  has  himself  seen  it 
in  almost  every  European  capital,  and  in  the 
South  African  colonies,  where  the  summer 
lasts  nine  months,  and  where  overcrowding, 
fogs,  and  deficient  sunlight  are  quite  im- 
known.  It  is  especially  common  among  the 
manufacturing  population  of  Yorkshire  and 
Lancashire;  it  is  found  at  places  on  the 
sea  coast,  as  well  as  inland.  There  can, 
however,  be  no  doubt  that  rickets  is  chiefly 
a  disease  of  large  cities,  and  that  its  de- 
velopment is  favoured  by  overcrowding, 
neglect  of  sanitary  and  hygienic  precau- 
tions, and  by  a  cold  damp  atmosphere, 
which  compels  people  to  shut  themselves 
up  in  ill-ventilated  habitations. 

Guerin,  Storch,  and  especially  Bedniir 
and  Kitter,  admit  hereditary  influences  in 
its  production,  and  regard  the  occurrence 
of  congenital  rickets  as  an  argument  ad  hoc. 

VOL.  n. 


The  writer  has  seen  many  cases  of 
direct  transmission  from  parents  to  chil- 
dren, and  at  least  one  case  of  transmission 
from  the  grandparents.  The  disease, 
nevertheless,  is  not  generally  allowed  by 
clinical  teachers  in  this  country  to  be  here- 
ditary. Of  1,000  children  under  three  years 
of  age,  including  babies  in  arms,  examined 
in  the  out-j^atient  department  of  the  East 
London  Children's  Hospital  —  many  of 
whom  did  not  come  as  patients  but  simply 
accompanied  thefr  mothers — 800  at  least 
bore  some  traces  of  rickets ;  many  of  these 
were  brought  on  account  of  pronounced 
rickets,  but  in  many  others  the  diathesis 
showed  itself  in  its  less  generally  acknow- 
ledged forms — enlargement  of  radial  epi- 
physes, sUght  beading  of  ribs,  late  closure  of 
fontanelles,  or  general  backwardness.  These 
children — boys  and  gfrls — brought  up  under 
conditions  (to  be  presently  described)  which 
favour  the  development  of  rickets,  vtlU 
grow  up,  and  in  due  time  intermarry. 
Their  children,  bred  and  born  under  like  cir- 
cumstances, must  surely  inherit  a  stronger 
predisposition  to  the  diathesis  than  the 
children  of  other  persons,  not  so  affected  in 
their  youth.  The  gi'owing  frequency  of  the 
milder  forms,  and  their  appearance  under 
surroundings  not  usually  associated  with 
rickets,  are  only  to  be  explained  by  this 
hereditary  influence.  Jenner  '  has  no  facts 
to  prove  that  rickets  is  hereditary  ' ;  but, 
like  other  authorities,  admits  that  all  those 
conditions  which  deteriorate  the  health  of 
the  parents,  of  the  mother  especially,  ren- 
der the. children  liable  to  rickets.  Thus, 
fr-equent  pregnancies,  disparity  of  years  in 
either  spouse,  advancing  years,  late  mar- 
riages, frregular  habits  of  Ufe,  acute  ill- 
nesses, chronic  disease  (scrofulosis,  tuber- 
culosis), inherited  syphilis,  starvation  in  the 
parents — each  and  all  exercise  deleterious 
influences  on  development  of  the  ofi'spring, 
which  predispose  them  to  rickets.  Thus,  it 
is  obvious  why  the  poor  should  not  alone 
suffer  from  tliis  diathesis ;  on  the  contrary, 
rickets  is  found  among  aU  classes  of  society, 
although  the  advanced  and  fatal  forms  are 
most  common  among  the  poor. 

The  influence  of  heredity,  however,  is 
further  proved  by  the  frequency  with  which 
many  members  of  the  same  family  suffer, 
even  without  the  immediate  influence  of 
that  environment  which  is  known  to  de- 
velop rickets.  The  absence  of  any  persistent 
symptoms  in  the  parents  is  no  argument 
against  this  view,  any  more  than  it  wovild 
be  in  the  case  of  gout,  or  rheumatism,  or 
other  disease,  the  manifestations  of  which 
are  temporary  and  generally  fleeting. 
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Period  of  Onset. — Some  of  the  signs  of 
rickets  are  not  infi'equently  found  in  foetuses 
(a  condition,  however,  not  to  be  confounded 
with  foetal  rickets,  which  will  be  briefly 
considered  foi-ther  on),  and  still  more  fre- 
quently in  children  at  birth.  These  signs 
consist  in  curvatures  of  the  long  bones,  with 
enlargement  of  their  epiphyses ;  beading  of 
the  sternal  ends  of  the  ribs,  with  a  tendency 
to  pigeon-breast ;  an  imduly  open  condition 
of  the  fontaneUes  and  sutures,  with  en- 
largement of  the  head.  More  marked  and 
more  generally  acknowledged  signs  have 
been  observed  a  few  weeks  later ;  thus,  Gee 
says  :  '  Unquestionably  beading  of  the  ribs 
may  occasionally  be  found  in  infants  of 
only  three  or  four  weeks  old ;  at  three  or 
fom*  months  of  age  rickets  is  quite  com- 
mon.' Ritter  has  described  extensive  bead- 
ing of  the  ribs  in  an  infant  of  three  weeks ; 
Vu-chow,  at  five  weeks  of  age.  Moreover, 
he  refers  to  the  specimen  of  a  rickety  foetus 
in  the  Berlin  museum.  Henoch  also  re- 
cords having  seen  two  children,  who  were 
born  '  with  multiple  incurvations  and  in- 
fractions '  of  the  bones,  and  vsdth  great 
softening  of  the  entire  skullcap.  The 
writer  has  examined  foetuses  with  unmistak- 
able signs  of  rickets,  and  seen  many  cases, 
with  weU-marked  symptoms,  in  infants  of 
one  month  and  upwards. 

When  it  is  considered  that  one  of  the 
earhest  signs  of  rickets — enlargement  of  the 
epiphyses,  according  to  some  authorities 
the  only  pathognomonic  sign — is  not  re- 
garded as  disease  even  by  the  profession, 
and  that  children  so  affected  are  not  gene- 
rally brought  under  treatment,  it  is  not  sm-- 
prising  that  the  pubUshed  statistics  show 
only  about  four  per  cent,  of  rickets  in  infants 
under  and  about  three  months  of  age.  A 
recent  analysis,  by  the  wi'iter,  of  one  thou- 
sand consecutive  cases  gave  the  following 
particulars  as  to  the  asserted  period  of  onset 
of  rickets  as  usually  understood.  During — 

Per  cent. 

.  ,  j  1st  six  months     202  20-2 

1st  year  j  gnd  six  months  278  27-8 
„  ,  3rd  six  months    238  23-8 

2nd  year  j       g-^  months    144  14-4 

3rd  year  .       .       .       .  '98  9-8 

4th  year  .       .       .       .  18  1*8 

5th  year  .      .      .      .  14  1-4 

6th  year  ....  8  "8 

The  above  figures  show  how  great  is  the 
incidence  of  the  disease  during  the  earUer 
months  of  Hfe,  and  they  suggest  a  far- 
reaching  and  fairly  imiform  cause,  such  as 
congenital  predisposition — ^heredity — to  ac- 
count for  it. 


Causes. — Enough  has  already  been  said 
to  show  how  largely  the  constitutional  ele- 
ment, in  the  writer's  opinion,  enters  into 
the  question  of  causation.  Many  authori- 
ties, on  the  contrary,  regard  artificial  feed- 
ing as  the  chief,  not  to  say  sole,  cause  of 
rickets.  This  latter  view,  however,  is  very 
misleading,  and  leaves  out  of  consideration 
those  factors  which  are  most  potent ;  im- 
proper diet,  however,  is  unquestionably  a 
very  powerful  cause,  and  it  is  most  likely 
to  lead  to  rickets  in  chUdi-en  who  are 
weakly  and  deUcate  from  birth.  That  many 
children  who  are  cai-efully  suckled  and 
brought  up,  suffer  fi;om  the  early  phases 
of  rickets,  is  a  fact  beyond  dispute,  and 

'  that  many  escape  who  are  fed  artificially, 
and  indeed  never  thrive  until  so  fed,  is 
equally  true ;  we  must,  therefore,  be  very 
chary  in  attributing  rickets  to  errors  in  diet 
alone.  Moreover,  when  several  children 
in  a  family,  one  after  the  other,  become 
rickety,  the  recognition  that  this  depends 
on  debUity  in  the  parents  at  once  suggests 
prophylactic  measures  which  will  save 
much  trouble,  and  gi-eatly  increase  a  fixture 
cliild's  chances  of  recovery,  or  even  its 
complete  escape  fi-om  the  afiiection.  The 
particular  kind  of  food  which  is  considered 
so  detrimental  to  these  children  is  that 

1  which  contains  starch — that  is  to  say,  aJl 
farinaceous  food.  It  has  been  foimd  ex- 
perimentally, but  on  an  extremely  small 
scale,  that  neither  the  saliva  nor  the  pan- 
creatic or  enteric  juices  of  young  infants 
(and  of  many  animals)  can  digest  starch — 
that  is,  convert  it  into  glucose ;  hence  the 
inference  that  the  administration  of  starchy 
foods  to  infants  is  the  eflicient  cause  of 
rickets. 

There  can  be  no  manner  of  doubt  that 
many  children,  who  are  cai-efaUy  suckled, 
get  rickets  even  in  its  pronounced  forms, 
and  as  Uttle  doubt  that  many  children,  who 
are  artificially  fed,  escajje.  Protracted 
suckling  is  a  not  infrequent  source  of 
rickets,  and  is  detrimental  alike  to  mother 
and  child.  Indeed,  the  inducement  in  very 
many  cases  to  begin  artificial  feeding  is 
either  (1)  a  deficiency  in  the  maternal  milk- 
supply,  itself  not  seldom  an  indication  of 
weakly  health ;  or  (2)  because  the  child 
does  not  appear  to  thrive  on  the  breast- 
milk — in  other  words,  because  the  .  child 
aheady  begins  to  manifest  signs  of  a  de- 
ficient assimilative  power  which  is  congeni- 
tal with  it.  That  rickets  should  begin,  in 
the  majority  of  these  cases,  so  early  after 
artificial  feeding  has  been  commenced,  sug- 
gests a  strong  predisposition  thereto ;  for 
it  is  hai'dly  conceivable  that  such  food  as 
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is  nsnally  given  to  these  infants — cow's 
milk  or  cooked  flour  in  some  shape  or  other — 
should  be  able  to  produce  the  universal  and 
often  profound  changes,  throughout  the  en- 
tire skeleton,  which  are  found  in  infants  of 
quite  tender  age.  The  amount  of  unaltered 
starch  contained  in  a  couple  of  nursery 
biscuits,  or  in  a  teaspoonful  of  baked  flour, 
oatmeal,  arrowroot,  or  cornflour,  made  into 
pap  as  given  to  children,  is  ridiculously 
small ;  and  it  is  begging  the  question  to  at- 
tempt to  explain  such  a  widespread  dis- 
order on  the  hypothesis  that  this  starch, 
one  of  the  blandest  and  most  universally  dis- 
tributed substances  in  natm'e,  is  the  fons 
ei  origo  mali  !  A  large  percentage  of  all 
the  children  in  whom  the  osseous  system 
is  only,  or  chiefly,  affected  appear  to  be  well 
nourished.  '  Only  thirty  per  cent,  are  really 
ill  nourished'  (Baxter).  When  it  is  re- 
membered that  animals  fed  on  starchy  diet 
die  of  inanition,  it  must  be  confessed  that 
the  starch  theory  of  causation  has  yet  to  be 
proved.  Of  great  moment,  however,  are 
the  privation  of  fresh  air  and  sunhght,  and 
the  influence  of  imhygienic  surroundings 
during  the  earHest  months  of  life.  Ill-ven- 
tilated, overcrowded  rooms,  the  re-breathing 
of  expired  air,  want  of  cleanliness,  are 
among  the  most  efficient  causes  of  rickets, 
even  in  cases  where  the  predisposition 
thereto  is  not  very  marked. 

It  has  been  asserted  that  rickets  is  a 
worn-out  syphilitic  afi'ection,  but  there  is 
absolutely  no  truth  in  the  statement.  Syphi- 
lis— like  scrofula  or  like  tuberculosis — is 
a  factor  only  so  far  as  it  deteriorates  the 
general  health  of  the  parents,  and  so  renders 
their  ofi'spring  weakly  and  more  receptive 
to  any  unhygienic  influences  to  which  they 
may  be  exposed.  Thus,  rickets  is  a  disease 
not  due  to  any  one  cause,  but  brought  about 
by  many  acting  in  concert.  It  is  largely 
the  outcome  of  civihsation,  which  tends  more 
and  more  to  aggregate  the  population,  and 
thereby  to  enforce  that  neglect  of  personal 
health  in  adidts,  which  reproduces  itself  in 
the  children  (among  other  ways)  as  rickets. 
It  must  be  borne  in  mind  that  other  dia- 
theses may  be  associated  with  rickets  in  the 
same  subject.  Thus,  syphilis  and  rickets 
are  constantly  seen  allied,  as  also  rickets 
and  tuberculosis  and  scrofula.  The  recog- 
nition of  these  facts  is  chiefly  of  interest  in 
regard  to  treatment. 

Pathological  Anatomy. —  Glisson  and 
almost  all  subsequent  aiithorities  have 
drawn  attention  to  the  frequent  association 
of  paUor  of  skin,  flabbiness  of  muscles,  and 
special  liability  to  pulmonary  and  to  gastro- 
intestinal catarrh  with  rickets  of  the  bones, 


as  indicative  of  a  general  disease.  Never- 
theless, possibly  because  these  lesions 
cannot  be  said  to  be  special,  pathological 
attention  has  been  chiefly  directed  to  the 
changes  which  occur  in  the  skeleton ;  and 
yet,  the  former  are  by  far  the  most  frequent 
causes  of  death.  When  the  osseous  system 
is  alone  or  chiefly  affected,  rickets  seldom 
proves  dangerous  to  life.  Some  or  all  of 
the  following  lesions  may  be  found  post 
mortem. 

Viscera. — The  lungs  are  often  foimd 
emphysematous  along  their  margins,  with 
extensive  patches  of  collapse  in  their 
interior ;  the  bronchial  tubes  are  full  of 
frothy  mucus,  the  presence  of  which,  by 
impeding  the  entrance  of  air,  leads  to  the 
'  collapse.  On  section,  the  adjoining  lung- 
substance  may  or  may  not  show  broncho- 
pneumonic  changes.  Not  infrequently,  on 
their  sm'face  may  be  seen  signs  of  pressure 
from  the  depressed  ribs  :  in  a  few  cases,  the 
beading  of  the  ribs  (generally  most  marked 
on  the  inner  surface)  produces  a  series  of  de- 
pressions, where  they  have  pressed  upon  the 
lungs.  The  stomach  is  generally  distended, 
pale,  and  bloodless  ;  its  mucous  membrane 
is  thin,  soft,  and  readily  breaks  dovra  under 
the  finger ;  there  are  often  local  patches  of 
congestion,  with  abraded  surface  in  some 
cases,  and  tenacious  mucus  adhering  to 
them.  The  ijitestines  are  also  thinned  and 
pale ;  they  generally  contain  undigested 
food  and  flatus,  as  evidence  of  their  want 
of  power  and  tone ;  the  solitary  glands  and 
Peyer's  patches  are  often  prominent  and 
congested.  The  liver  is  sometimes  en- 
larged, now  and  again  the  capsule  is  thick 
and  whitish,  and  the  substance  firmer  than 
usual ;  it  is,  however,  more  frequently  fatty. 
The  sm'face  may  be  indented,  where  the 
beaded  ribs  have  pressed  upon  it.  The 
spleen  is  more  frequently  afl"ected,  being 
larger,  heavier,  and  firmer  than  usual :  this 
is  apparently  due  to  a  greater  or  lesser 
degree  of  hyperplasia  of  the  connective 
tissue.  There  is  no  reaction  with  iodine. 
Occasionally  '  white  patches  '  are  found  on 
its  capsule.  It  must  be  stated,  however, 
that  changes  in  the  abdominal  organs  are 
comparatively  rare  in  the  post-mortem 
room,  and  that  children  may  suffer  severely 
from  rickets  in  whom  no  such  or  other  vis- 
ceral changes  can  be  found. 

Nervous  system: — Although  rickety 
children  are  unusually  prone  to  nervous  dis- 
orders, no  pathological  changes,  except  per- 
haps a  slight  increase  in  the  cortical  white 
matter  in  some  cases,  have  as  yet  been  dis- 
covered to  account  for  them  ;  in  a  few  cases, 
the  brain-substance  is  softer,  and  the  yen- 
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tricles  contain  more  fluid  than  normal ; 
whether  this  is  the  result  of  a  chronic  change 
— part  of  a  general  catarrh — or  is  merely 
a  compensatory  transudation,  it  is  impos- 
sible to  say.  There  is  no  abnormal  change 
in  the  heart  or  vascular  system.  '"White 
patches '  are  very  common  in  children 
whose  chests  are  deformed  from  rickets 
(Willcs) ;  and  appear  due  to  friction  against 
ribs  projecting  inwards  :  the  'chosen  seat' 
(Jenner)  is  on  the  left  ventricle,  a  Httle  above 
its  apex ;  the  heart-muscle  examined  in  a 
severe  case,  fatal  from  gastro -intestinal 
and  pulmonary  catarrh,  showed  no  appre- 
ciable deviation  from  the  normal.  The 
writer,  in  conjunction  with  Mr.  Shattock, 
examined  the  blood  in  nine  Hving  cases  of 
rather  severe  rickets.  In  eight  of  the  cases 
the  number  of  the  red  corpuscles  was  in  ex- 
cess of  the  standard,  in  one  case  as  much  as 
•24 ;  in  the  ninth  case  the  number  was 
reduced,  as  from  5  to  3 ;  this  blood,  when 
drawn,  looked  very  thin  and  'hydrsemic' 
In  most  of  the  cases,  the  discs  varied  con- 
siderably in  size  and  in  shape,  some  being 
thorn-apple  and  some  crenate ;  nor  was  any- 
thing, not  found  in  healthy  blood,  observed. 
There  were  no  nucleated  discs.  The  granule- 
masses  observed  likewise  presented  no- 
thing remarkable  :  the  colourless  corpuscles 
varied  in  size  as  in  health;  in  one  case 
only  was  there  any  excess.  This  negative 
result  is  not  without  interest,  in  a  disease 
which  affects  the  bones  so  profoundly,  in 
view  of  the  part  which  the  marrow  of  bones 
is  said  to  take  in  the  formation  of  the  blood. 
It  is  difficult  to  say  how  far  any  of  the 
foregoing  visceral  lesions  are  specific,  or 
whether  they  are  merely  accidental  com- 
plications ;  their  frequent  association,  how- 
ever, suggests  that  they  form  an  integral 
part  of  the  disease.  The  occurrence  or 
absence  of  one  or  other  symptom  is  only  in 
keeping  with  the  clinical  experience,  that 
a  general  disease  may  occasionally  show 
itseK  in  one  tissue  more  severely  than  in 
another. 

Osseous  system  : — Although  variable  in 
amount  and  at  different  stages  of  the  dis- 
order, the  condition  of  the  bones,  espe- 
cially at  the  epiphysial  junctions,  both  to 
the  naked  eye  and  under  the  microscope,  is 
the  only  one  which  is  constantly  present 
and  at  aU  pathognomonic  of  rickets.  The 
chemical  composition  of  the  bones  presents 
some  strilcing  deviations  from  the  normal, 
the  causation  and  significance  of  which, 
however,  are  differently  interpreted  by 
different  authors ;  analyses  of  other  tissues, 
with  a  view  to  estabUsh  whether  they  too 
present  any  variations  form  the  normal, 


will  have  to  be  made  on  a  large  scale, 
before  it  can  be  settled  whether  the  changes 
found  in  rickety  bones  are  the  essence  or 
the  consequence  of  the  disease.  Fried- 
leben's  admirable  researches  show  that  the 
metabolic  processes  are  particularly  active 
in  the  osseous  system  of  all  infants  during 
the  second  half-year  of  Ufe ;  and  that  the 
chief  chemical  changes  consist  in  an  increase 
of  the  organic  elements  and  a  diminution  of 
the  earthy  salts.  This  is  just  the  period  at 
which  also  some  of  the  most  characteristic 
of  the  so-called  rickety  changes  occur,  these 
latter  changes  being  almost  identical  in 
kind,  but  greater  in  degree.  According  to 
this  author's  observations,  the  general 
chemical  characters  of  rickety  bones  may 
be  thus  summarised:  diminished  quantity 
of  the  earthy  salts,  most  marked  when  the 
disease  is  at  its  height,  nearer  the  normal 
in  the  older  bone  laj'ers,  far  below  normal 
in  the  newly-formed  (osteoid)  parts,  and  in 
the  latter  an  increase  in  the  carbonic 
acid ;  Httle  difference  in  the  amount  of  fat, 
with  the  exception  of  the  long  bones,  where 
it  is  increased  in  quantity  by  the  marrow 
contained  in  the  spongy  parts,  and  in  the 
enlarged  medullary  canals.  The  specific 
weight  is  lessened  in  proportion  to  the 
extent  of  the  affection.  The  organic  frame- 
work imdergoes  no  obvious  change,  but  the 
imossified  cartilage  contains  more  water. 
The  grosser  changes  consist  in  pecuHar  and 
characteristic  alterations  in  shape,  and 
sometimes  in  consistence ;  all  the  bones, 
or  only  some  few,  may  partake  in  the 
changes.  The  flat  bones  appear  to  suffer 
markedly. 

In  the  sTiull,  a  condition  termed  cranio- 
tabes,  first  described  by  Elsasser,  is  fre- 
quently found  to  exist.  The  cranial  vardt 
becomes  so  thin  and  soft  that  it  yields  to 
the  pressure  of  the  finger ;  sometimes  the 
bone  is  no  thicker  than  parchment,  and 
crackles  when  pressed  upon.  This  condition 
may  be  confined  to  small  areas,  or  involve 
the  greater  part  of  the  parietal  and  upper 
part  of  the  occipital  bones,  being  generally 
found  most  marked  in  the  posterior  segment 
of  the  skull.  In  the  healthy  condition,  even 
at  bu-th,  the  cranial  bones  although  very 
thin  are  nevertheless  quite  finn,  and  capa- 
ble of  resisting  gi-eat  pressure.  See  Cranio- 
TABES.  Elsasser  distinguishes  this  soften- 
ing from  actual  perforations  (which  are  con- 
genital defects),  and  from  similar  condi- 
tions associated  with  hydrocephalus,  cephnl- 
hajmatoma,  inflammatory  changes,  and  the 
like.  Though  found  in  other  diseases,  there 
I  can  be  no  doubt  that  craniotabes  is  a  sign 
I  of  rickets  par  excellence :  it  is  rarely  found 


Rickets 


357 


after  the  twelfth,  and  occurs  most  frequently 
between  the  third  and  fifth  months.  In 
other  cases,  the  cranial  bones  are  much 
thickened  owing  to  proliferation  beneath 
the  pericranium ;  rmlike  thickening  of  the 
long  bones,  which  is  more  or  less  uniform, 
this  occurs  in  patches  or  along  the  margins. 
The  thickening  may  be  very  considerable 
and  very  locahsed :  it  differs  from  healthy 
bone  in  being  soft  and  porous.  At  the 
sutiu-es  and  fontanelles,  which  are  the  equiv- 
alents of  the  epiphyses,  ossification  goes  on 
very  irregiilarly ;  the  sutures  often  become 
much  thickened  and  sometimes  project 
beyond  the  level  of  the  adjoining  bones. 
The  interior  of  the  skull-bones  does  not 
present  any  abnormal  change;  the  dura 
mater  is  always  very  adherent. 

The  scajpulcB  and  pelves  are  hypervascu- 
lar,  coarsely  porous  like  pumice-stone  on  the 
surface,  but  possess  a  central,  thin,  firmer 
layer  of  normal  bone ;  this  outer  deposit 
may  have  a  distinct  lamellar  construction, 
and  contains  more  marrow  and  less  earthy 
salts  than  normal  cancellated  bone.  Along 
their  margins  the  bones  are  much  thickened. 
The  pelvic  bones,  from  their  position  and 
the  weight  which  is  transmitted  through 
them,  often  undergo  important  deforma- 
tions, the  permanent  effects  of  which,  in 
adiJt  women,  may  interfere  seriously  with 
child-bearing.  The  clavicles  become  acutely 
bent  (a  condition  which  may  be  easily  mis- 
taken for  fracture)  just  outside  the  attach- 
ment of  the  stemo-mastoid  and  pectoral 
muscles.  The  ribs  often  suffer  greatly; 
normally  they  are  more  vascular  than  the 
other  long  bones,  and  are  long  in  proportion 
to  their  size.  Virchow  teaches  that  the  pre- 
disposition of  certain  bones  to  manifest 
rachitic  changes  stands  in  direct  relation 
to  their  physiological  use.  It  will  be  con- 
ceded that  the  ribs  are  constantly  in  use. 
There  are  two  spots  at  which  rickets 
manifests  itself  chiefly — ^viz.  between  the 
tubercle  and  the  angle  (which  is  often 
greatly  thickened) :  at  this  spot  in  acute 
rickets  infraction  (spontaneous  fracture) 
may  not  infrequently  be  found ;  secondly, 
at  the  anterior  end.  In  cases  of  chest-de- 
formity in  infants,  the  tip  of  the  rib  is 
bent  acutely  on  itself,  the  cartilage  taking 
no  part  in  many  cases.  So-called  '  beading ' 
of  the  ribs  results  from  the  prohferation 
which  is  going  on  at  the  costo-chondral 
junction;  the  expanded  cartilage  appears 
in  some  cases  to  fit  on  the  rib  like  a  cap, 
the  enlargement  being  generally  more 
marked  on  the  inner  than  on  the  outer 
surface.  The  chest-deformities  of  later 
childhood  are  different,   and  follow  no 


regular  type,  being  dependent  on,  and 
modified  by,  the  effects  of  partial  repair, 
of  occupation,  and  of  dress. 

The  long  hones  present  certain  patho- 
logical appearances  on  their  surface,  and 
along  the  epiphysial  lines,  which  may  be 
summed  up  as  foUows.  The  periosteum  is 
everywhere  thickened ;  it  separates  more 
readily  than  normal,  owing  to  an  unusual 
amount  of  newly  formed  hypervascular  soft 
bone  on  the ,  surface  of  the  shaft ;  to  its 
under  smrface,  when  so  separated,  wiU 
sometimes  be  foimd  attached  minute  needle- 
like spicules  of  yoimg  bone,  which  have 
broken  away  from  the  shaft.  On  making 
a  vertical  section  through  the  epiphysial 
junctions,  the  proliferative  zone  will  be 
found  increased  from  about  half  a  line  (as  a 
normal)  to  as  much  as  six  lines  or  more  in 
severe  cases  ;  and  instead  of  being  straight, 
it  presents  an  irregular  outline — that  is  to 
say,  the  cells  are  not  arranged  in  rows  as 
seen  in  normally  ossifying  hyaline  cartilage, 
but  are  scattered  irregularly  over  the  whole 
ossifying  area.  The  ossifying  centre  in 
the  epiphyses  is  larger  than  usual,  and  is 
often  of  a  diffuse  character  (Sutton).  The 
changes  consist  in  an  increase,  with  de- 
ficient and  irregular  ossification,  of  the 
cell-proliferation,  in  the  persistence  of 
thickened  cartilage-cells  in  these  defi- 
ciently ossified  layers,  and  in  the  forma- 
tion of  numerous  small  medullary  spaces, 
even  in  the  stni  unossified  cartilage.  The 
long  bones  undergo  marked  and  quite 
characteristic  deformities,  which  are  usu- 
ally attributed  to  a  process  of  softening, 
and  said  to  be  part  of  the  rickety  pro- 
cess. On  this  point  Glisson  says :  '  And 
first  we  flatly  deny  that  the  bones  of  chil- 
dren afflicted  with  this  disease  are  more 
flexible  or  less  stiff  and  friable  than  the 
bones  of  others.'  The  writer  has  osteoto- 
mised  many  deformed  rickety  bones  in 
children  from  three  to  ten  years  of  age,  and 
has  always  found  the  bones  remarkably 
hard  ;  moreover,  in  the  post-mortem  room, 
he  has  never  seen  bones  presenting  tlie 
ordina/ry  rickety  curves  in  a  soft  stage,  nor 
have  any  such  specimens  ever  been  de- 
monstrated at  the  Pathological  Society.  If 
the  bones  were  really  softened,  it  seems 
hardly  probable  that  the  resulting  deformi- 
ties would  be  so  imiform  as  they  actually 
are  in  practice,  while  the  fact  of  their 
spontaneously  becoming  straight  without 
again  softening,  suggests  some  other  ex- 
planation. The  pathology  of  rickety  bones 
varies  of  course  with  the  age  of  the  patient, 
and  the  stage  at  which  they  are  examined ; 
if  the  process  is  in  full  vigour,  there  wiU 
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be  signs  of  increased  activity,  while  later 
the  appearance  wiU  be  one  of  sclerosis  and 
enlargement.  Although  spinal  troubles  are 
not  infrequently  complained  of,  there  are 
no  changes  in  the  vertebrcB  which  can  be 
said  to  be  characteristic :  sometimes  they 
are  excessively  spongioid,  so  that  they  may 
be  cut  with  a  knife  (Barlow) ;  the  deformi- 
ties in  the  vertebral  colimm  as  a  whole  are 
chiefly  due  to  a  relaxed  condition  of  the 
ligaments.  Indeed,  throughout  the  body, 
the  ligaments  suffer  more  tlian  is  generally 
recognised;  they  are  nearly  always  more 
yielding,  and  as  a  consequence  longer  than 
in  health. 

Symptoms. — The  onset  of  rickets  may 
be  so  rapid  as  to  deserve  the  term  '  acute.' 
More  commonly  it  is  slow  and  gradual ; 
indeed  the  earliest  symptoms  of  the  usual 
form  generally  escape  observation,  and 
rickets  may  long  since  have  passed  its 
initial  stages,  before  it  is  noticed  either  by 
the  child's  parents  or  even  by  the  doctor.  It 
is  very  difiQcult  to  say  what  constitutes  the 
first  departure  from  the  normal  standard  in 
many  cases :  a  somewhat  large  iiead,  with 
widely  open  fontaneUes,  proftise  perspira- 
tion about  the  head,  a  dislike  to  sleep 
covered  up,  are  common  occurrences  among 
weU-fed,  firm-fleshed  infants  at  the  breast, 
and  yet  the  foregoing  are  signs  par  excel- 
lence of  the  rickety  disorder.  Presently,  the 
epiphyses,  markedly  those  of  the  lower  end 
of  the  radius,  begin  to  enlarge,  oiid  in  time 
the  child  becomes  '  double-jointed.'  In 
many  cases  Elsasser's  soft  patches  on  the 
skull-cap  (craniotabes)  wiU  be  among  the 
earliest  symptoms ;  they  are  especially  fre- 
quent in  babies  with  thin,  lank  hau-.  In 
other  cases  the  chest  becomes  deformed — 
prominent  along  the  sternum,  and  sunlten- 
in  along  the  costo-chondral  junctions  ;  the 
tips  of  the  ribs  wOl  be  found  '  beaded ; ' 
dentition  is  irregular  rather  than  late,  as 
generally  stated,  or  both ;  sometimes  the 
spine  grows  out,  and  the  chUd  cannot  sit 
up,  or  is  altogether  backward  for  its  age. 
The  ligaments  may  be  loose,  and  the  knees 
or  ankles,  or  both,  '  give  in '  whenever  the 
chUd  attempts  to  stand  or  walk.  In  the 
earlier  months  of  Hfe,  rickety  children  are 
especially  Uable  to  catarrh  of  the  bronchial 
and  gastro-intestinal  tracts ;  hence  bron- 
cliitis,  vnth  its  sequel  of  collapse,  is  com- 
mon ;  or  a  weak  and  easily  distm'bed 
digestion,  indicated  by  vomiting,  diarrhoea, 
and  offensive  stools,  will  be  the  sign  which 
betrays  the  disease.  '  Eickets  is  not  a  cause 
of  pyrexia ;  if  the  temperature  rise  above 
the  normal  level,  a  complication  may  at 
once  be  suspected '  (Eustace  Smith). 


Convulsive  disorders  are  a  frequent  and 
often  the  only  morbid  manifestation  of  the 
rickety  diathesis ;  they  are  most  common 
in  children  under  two  years  of  age,  and 
belong  to  the  earUer  stages  of  rickets.  These 
convulsions  are  usually  said  to  be  reflex; 
laryngismus  stridulus  and  carpo-pedal  con- 
tractions are  practically  confined  to  the 
subjects  of  rickets.  Tetany  also  is  closely 
associated  with  rickets  (Abercrombie),  and 
some  cases  of  strabismus  are  due  to  the 
same  cause;  indeed,  not  less  than  two- 
thirds  of  all  the  convulsive  attacks  to  which 
children  are  liable  wUl  be  found  due  to,  or 
associated  with,  rickets.  In  a  few  cases 
there  is  great  tenderness ;  the  child  objects 
to  being  handled,  and  cries  when  it  is  raised 
up.  Such  are  the  clinical  signs  of  rickets, 
varying  a  little  with  the  period  of  life 
when  the  diathesis  begins  to  make  itself 
prominent,  and  with  the  organs  or  system 
chiefly  or  first  attacked.  The  antecedents, 
or  some  of  them,  to  which  reference  has 
already  been  made,  on  inquiry  wfll  almost 
certainly  be  made  out.  Occasionally,  fid- 
getiness and  '  gfowing-pains '  point  to  the 
onset  of  rickets,  or  the  bone-deformities 
come  on  more  or  less  rapidly  without  an 
apparent  cause. 

As  regards  individual  symptoms,  it  may 
be  said  that  the  fades  is  almost  character- 
istic. TIaere  is  a  disproportion  in  size  be- 
tween it  and  the  head ;  the  latter  tends  to 
become  square ;  the  fi'ontal  eminences  are 
large  and  prominent,  and  the  sutiu-es  thick- 
ened and  often  distinctly  elevated;  on 
palpating  the  head  it  feels  hard  and  lumpy. 
The  teeth  are  said  to  be  less  dmrable  than  in 
healthy  children,  and  the  alveolar  processes 
altered  in  form;  but  these  symptoms  are 
not  very  reliable  or  well-defined.  There  is 
a  great  tendency  to  sweat  profusely  about 
the  head,  which  is  very  suggestive,  and, 
as  if  they  felt  hot,  these  children  throw 
off  the  bedclothes  at  night  and  prefer  to 
sleep  imcovered.  The  abdomen  is  gener- 
ally prominent ;  the  chest  is  nearly  always 
flattened  at  the  lower  lateral  parts,  and 
more  so  on  the  left  than  on  the  right  side  ; 
at  the  junctions  of  the  ribs  -with  their 
cartUages  there  is  often  'beading.'  The 
spinal  column  may  be  affected  or  not; 
owing  to  flabby  muscles  and  loose  Hga- 
ments,  and  sometimes  to  the  weight  of  a 
larger  head  than  normal,  the  chil^  cannot 
sit  up  firmly ;  the  spine  then  fomis.a  curve, 
either  backwards  or  laterally — the  direction 
being  determined  by  the  posture  which  the 
child  most  frequently  maintains.  The  de- 
formities of  the  long  bones  may  be  said 
to  differ  within  rather  narrow  limits ;  they 
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are  very  similar  one  to  another,  and  so 
generally  symmetrical  that  an  affection  of 
one  side  aJone  would  bring  the  diagnosis 
into  doubt.  The  tibite,  of  all  the  bones, 
are  perhaps  the  most  frequently  affected; 
the  'seat  of  election'  is  in_  the  lower 
third,  and  the  common  cm've  is  outwards 
and  forwards.  In  a  few  cases  the  stress 
falls  on  the  crest  of  the  shin,  which  be- 
comes prominent  and  shai-p  and  ciirved. 
The  fibula  doubtless  participates  in  these 
deformities,  but  fr-om  its  deep  position  they 
are  less  manifest.  The  femur  is  less  fre- 
quently affected ;  the  commonest  cm've  is 
in  the  upper  third,  and  in  du-ection  out- 
wards and  forwards ;  in  the  lower  thii'd  it 
cm-v^es  inwards,  and  so  contributes  to  the 
formation  of  knock -knee.  The  bones  of  the 
arms  suffer  markedly  in  a  few  cases,  the 
himierus  suffering  more  fr-equenily  than 
the  bones  of  the  forearm.  The  Ugaments 
are  nearly  always  flaccid,  temporary  knock- 
knees  and  flat-foot  resulting  in  many  cases. 
Rickety  children  generally  grow  slowly, 
they  are  large-boned,  and  their  statm'e  is 
often  stunted. 

Prognosis. — The  prognosis  in  individual 
cases  will  vary  with  the  child's  age,  the  stage 
of  the  disease,  and  the  absence  or  presence 
of  comphcations.  In  uncomplicated  cases  a 
<,'ood  prognosis  can  be  given  with  confidence. 
By  far  the  commonest  cause  of  death  is 
pulmonary  or  gastro-intestinal  catarrh.  The 
tendency  to  these  diseases  lessens  as  age 
advances,  but  they  are  very  fatal  to  young 
children.  A  few  children  die  of  the  nervous 
comphcations,  either  of  convulsions  or  of 
laryngismus,  especially  when  their  origin  in 
rickets  is  not  recognised.  As  regards  the 
deformities,  it  may  be  said  that  in  ninety 
per  cent,  all  traces  disappear  in  process  of 
time  ;  in  a  few,  permanent  deformity  of  the 
bones  remains.  The  thorax,  especially, 
never  quite  regains  its  normal  shape,  if  de- 
f'lrmity  has  once  been  marked;  and  the 
ame  may  be  said  of  the  skull.  But  in  all 
other  respects  the  children  grow  up  strong 
and  well,  though  it  may  be  that  their 
stature  is  somewhat  dwarfed. 

Treatment.  —  A  consideration  of  the 
causes,  just  enumerated,  which  combine  to 
produce  rickets  will  suggest  prophylactic 
measures  of  great  value ;  for,  whatever 
strengthens  a  woman's  health  strengthens 
that  of  Jiie  child  she  may  be  carrying  or 
Buckling,  and  whatever  tends  to  deteriorate 
the  mother's  health,  either  before  or  after 
parturition,  predisposes  her  child  to  rickets. 
The  causes,  among  the  rich  late  hom-s  and 
various  social  exactions,  among  the  poor 
the  debilitating  influences  of  poverty,  must 


be  removed  as  far  as  possible,  and  a  rational 
mode  of  hving  be  insisted  upon  by  medical 
men  for  all  pregnant  and  suckling  women, 
rich  and  poor  alilie.  A  large  proportion  of 
infantile  mortahty  is  directly  due  to  causes 
acting  on  the  children  antecedently  to  their 
bfrth,  combined  with  unsuitable  food  and 
attention  subsequently.  There  can  be  Uttle 
doubt  that  the  best  diet  for  an  infant  is  its 
mother's  milk,  and  any  conditions  or  sur- 
roundings which  tend  to  lessen  either  the 
;  quantity  or  the  quality  must  be  avoided. 
The  cases  in  which  mothers'  mUk  is  hkely 
to  be  injurious  to  their  own  infants  are 
extremely  few ;  the  writer  doubts  very 
much  whether  a  mother  can  convey  to  her 
own  child  thi'ough  the  milk  any  constitu- 
tional taint  or  weakness,  which  it  has  not 
already  inherited  in  utero.  The  excuses 
for  not  suckling  children  are  often  really 
trivial,  and  should  be  discoimtenanced  by 
the  medical  attendant ;  the  health  of  the 
1  mother  is  improved  and  her  tendency  to 
I  disease  in  the  breast  lessened  by  sucldmg, 
the  temporary  inconvenience  being  more 
than  neutrahsed  by  the  advantages  which 
the  proper  carrying  out  of  the  physiological 
functions  in  the  breast,  entailed  by  child- 
bearing,  brings  with  it. 

Bickets  is  essentially  curable,  and  cod- 
Hver  oil  is  the  remedy  for  all  forms  of  the 
disease.  It  should  be  given  in  doses  of 
one  teaspoonful  or  less,  alone,  or  com- 
bined with  either  steel-wine  or  lime-water. 
Very  few  children  fail  to  become  reconciled 
to  it,  with  perseverance  on  the  part  of  their 
parents ;  when  given  alone,  a  teaspoonful 
of  orange  wine,  or  black  coffee,  or  milk, 
forms  an  excellent  vehicle,  and  a  nicely 
flavoured  lozenge  removes  the  taste  after- 
wards. Its  use  must  be  continued  for  some 
months,  with  short  intermissions,  and  it  is 
most  useful  when  given  shortly  after  food 
for  it  is  then  mixed,  digested,  and  absorbed 
along  with  the  food.  Judicious  manage- 
ment of  individual  symptoms  is  of  course 
necessary.  If  an  infant  is  sufi'ering  from 
the  effects  of  an  improper  diet,  improve- 
ment cannot  be  expected  so  long  as  this 
diet  is  continued.  On  the  other  hand,  let 
it  be  ascertained  whether  too  much  food  is 
not  being  given,  and  too  often,  before  it  is 
said  to  be  improper.  In  a  few  cases  the 
mother's  miUc  distinctly  disagrees :  this  may 
be  a  radical  fault,  or  depend  upon  fleetmg 
conditions  of  health  easily  remedied.  In 
the  former  case,  some  other  food  must  be 
tried,  and  given  in  addition  to,  or  substi- 
tuted for,  the  milk.  Fresh  milk  (either 
cow's,  goat's,  or  ass's),  suitably  diluted 
according  to  the  age  of  the  child,  should 
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always  form  a  part  of  the  diet ;  it  may  be 
alternated  with  one  or  other  of  the  many  [ 
ai'tificial  (malted)  foods  now  in  vogue,  that 
one  being  finally  selected  on  which  the  child 
thrives  best. 

There  must  be  no  hard  and  fast  routine 
diet  for  all  children ;  what  agrees  with 
one  may  disagree  with  another,  while  a 
little  variety  is  beneficial  to  all.  But  in 
all  cases,  some  fresh  food — as  opposed  to 
the  prepared  foods — must  be  given.  It 
is  not  an  uncommon  error  to  give  the  food 
too  strong,  and  especially  so  in  the  case  of 
wealdy  infants,  who  do  not  thrive  ;  the  more 
feeble  an  infant,  the  less  can  it  digest  com- 
plex or  strong  food ;  even  cows'  milk  must  be  1 
diluted  more  than  usual ;  it  may  even  be  weU  I 
to  partially  digest  it  by  means  of  pancreatine 
before  giving  it.  A  fertile  source  of  mis- 
chief is  an  unclean  feeding  bottle.  Even 
with  the  best  will  it  is  not  easy  to  keep  the 
bottle  and  the  tube  thoroughly  sweet ;  under 
these  circumstances  it  is  well  to  get  new 
tubes  and  new  teats  at  short  intervals.  A 
little  pounded  raw,  lean  meat  is  of  great 
service  in  many  cases,  and  can  never  do 
harm;  from  one  quarter  to  half  an  oimoe 
once  or  twice  a  day  may  be  given.  Fresh 
fruits,  fruit-juice,  part  of  an  orange,  or  a 
piece  of  lemon  (well  sugared)  to  suck,  a 
roasted  apple  or  pear  free  from  skin  and 
husks,  are  valuable  aids  to  digestion,  even 
for  quite  young  infants.  For  older  children, 
green  vegetables,  lettuce,  cress,  celery, 
tender  and  fresh  from  the  garden,  should 
be  given.  A  pinch  of  salt  with  the  food 
must  not  be  forgotten.  It  is  well  to  avoid 
tea,  coffee,  and  stimulants. 

Next  in  importance  to  the  food  are  fresh 
air  and  Ught  in  the  nursery  ;  for  the  latter  a 
south  or  south-west  aspect  is  the  best ;  too 
high  a  temperature  must  be  avoided,  and 
the  air  constantly  changed.  Bathing  is  of 
great  value  to  rickety  children :  with  salt 
water,  if  it  can  be  procured,  if  not,  with 
sea-salt  dissolved  in  the  bath  water  as  the 
next  best  substitute.  The  whole  body  should 
be  well  sluiced  with  a  bath  sponge  for  a 
minute  or  two,  and  then  be  systematically 
rubbed  and  shampooed ;  for  an  infant,  and 
in  winter  for  older  children,  the  bath  should 
be  comfortably  warm  (90°  to  95°),  in  summer 
it  may  be  nearly  cold ;  all  chilling  is  to  be 
avoided,  and  individual  idiosyncrasies  as  to 
heat  and  cold  carefully  respected.  When 
children  are  ill,  and  suffering  from  catarrh, 
the  regular  bath  may  be  suspended  for  a 
time.  Outdoor  exercise  should  be  taken 
every  day.  Flannel  should  be  worn  next 
the  skin ;  it  should  reach  well  up  to  the  neck, 
and  as  far  down  as  the  knees,  in  order  to 


protect  without  constricting  the  chest  and 
the  abdomen  ;  for  sleeping,  a  '  combination' 
dress  is  best ;  the  children  cannot  then  get 
entirely  uncovered,  as  they  are  apt  to  do  in 
the  orduiary  night-dress.  The  severer  lung 
and  intestinal  complications  must  be  treated 
on  the  principles  laid  down  in  the  medical 
text-books;  but  it  is  well  to  say  that  cod- 
liver  oU  often  acts  like  a  charm,  even  in  this 
stage  of  rickets. 

Deformities,  unless  very  marked,  may 
be  left  alone ;  the  crooked  bones  tend  to 
straighten  spontaneously  under  the  influ- 
ence of  general  remedies.  In  the  case  of 
severe  deformities,  Ught  splints  may  be 
worn.  The  writer  never  uses  splints  which 
pass  beyond  the  feet ;  if  childi-en  are  so 
splinted  that  they  cannot  walk,  they  shuffle 
about  the  groimd,  and  take  more  harm 
from  this  mode  of  progression,  and  the 
dangers  incidental  to  it,  than  the  wearing 
of  such  splints  compensates  for.  If  the  de- 
formities resist  treatment,  or  continue  to 
progress  notwithstanding,  and  become  really 
severe,  then  osteotomy  may  be  resorted  to. 
But  patience  is  the  great  requisite,  as  time 
and  cod-Uver  oil  are  the  remedies  for  such 
cases.  When  cod-Uver  oil  causes  diarrhoea, 
a  minim  or  more  of  tinctm-e  of  opium  may 
be  combined  with  each  dose  imtil  the  oil 
is  tolerated.  In  warm  weather,  also,  the 
opium  sometimes  proves  a  valuable  adjunct, 
and  permits  the  administration  of  the  oil  to 
be  continued,  when  otherwise  it  could  not 
be  borne.  See  Bow-Leg  ;  Genu  Valgum  ; 
Osteotomy. 

Acute  Eickets. — This  term  has  been 
used  by  different  authors  in  rather  different 
senses.  By  some  (Jenner,  Eitter,  Eehn)  it 
has  been  used  to  denote  an  unusually  rapid 
onset  of  the  ordinary  form  of  rickets ;  by 
others  (Stiebel,  Mauthner,  Senator)  to  sig- 
nify a  very  severe  form  of  the  disease  with 
an  acute  onset.  By  MoUer  it  is  used  to 
describe  what  he  regards  as  a  disease  dis- 
tinct from  rickets,  in  which  subperiosteal 
haemorrhages  or  effusions  are  a  character- 
istic symptom ;  by  Bohn  as  an  inflamma- 
tion of  bone  in  consequence  of  its  over-rapid 
formation ;  while  Henoch  hardly  beUeves 
in  the  existence  of  such  a  condition,  chiefly 
because  he  has  never  seen  a  case  in  his  own 
practice. 

There  is  no  doubt  that  rickets — like 
many  other  diseases — may  have  a  very 
rapid  onset,  and  occasionaUy,  also,  assmue 
a  very  severe  form,  for  which  cases  the  term 
'  acute  rickets '  is  very  appropriate.  Dr. 
Mauthner  of  Vienna,  about  thirty  years  ago, 
recorded  some  of  the  first  and  best  cases. 
Dr.  Moller  of  Konigsberg  also  reported  three 
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cases  of  '  acute  rickets '  in  ai'tificially-fed 
children,  with  enlargement  of  the  joint-ends 
of  several  bones,  occm-ring  simultaneously 
or  in  rapid  succession,  and  accompanied 
with  such  considerable  persistent  pain 
(which  was  aggravated  by  handling  the 
children)  that  ostitis  was  suspected.  There 
were  no  bendings  in  the  bones,  but  in  two 
subsequent  cases,  he  found,  post  mortem, 
subperiosteal  efiPiisions  of  blood,  with  spongy 
(scurvy)  giuns  and  sugUlations  in  one  of  the 
cases.  Later  again,  Dr.  Eehn  of  Frankfort 
described  a  series  of  cases  of  '  infantile 
osteomalacia,'  which  evidently  belong  to  the 
same  class  as  the  foregoing.  Dr.  Thomas 
Barlow  regards  the  term  '  acute  rickets '  as 
inappropriate,  and  suggests  that  these  cases 
are  '  probably  a  combination  of  scurvy  and 
rickets,  the  scurvy  being  an  essential,  and 
the  rickets  a  variable  element.' 

The  clinical  history  of  these  cases  differs 
^videly.  The  disease  is  not  confined  to  the 
poor:  it  may  occur  up  to  three  years  of 
age,  but  is  most  common  under  or  at  about 
eighteen  months ;  one  of  the  earlier  symp- 
toms is  pain,  which  is  aggravated  when  the 
child  is  handled.  Most  of  the  cases  have 
been  in  ill-cared-for,  artificially-fed  children 
of  either  sex,  and  without  regard  to  season. 
The  writer  recently  saw  a  well-cared-for 
infant  with  this  condition  highly  marked, 
which  had  supervened  in  the  middle  of 
summer  at  Brighton.  The  dm-ation  rarely 
exceeds  two  or  three  months.  In  some,  treat- 
ment has  appeared  of  little  avail,  in  others 
a  cure  has  been  effected  in  a  week  or  two  ; 
while  other  cases  have  gradually,  and  for  the 
most  part  slowly,  recovered  spontaneously. 
The  general  cachexia  has  not  been  at  all 
profound,  and,  when  death  has  occurred,  it 
has  been  due  chiefly  to  pulmonary  catarrh, 
and  not  to  the  local  lesions.  In  a  few  of 
the  cases  the  gums  are  reported  to  have 
been  spongy  as  in  scurvy,  and  in  some  of 
the  cases  subperiosteal  haemorrhage  has 
been  found.  The  bones  undergo  strange 
deformities,  quite  unlike  those  of  ordinary 
rickets ;  instead  of  being  curved,  they  as- 
sume sharp  angular  flexions,  termed  'in- 
fractions,' the  epiphysial  changes  being 
usually  ill-marked.  The  writer  has  exa- 
mined three  such  cases  post  mortem^  and 
feels  no  doubt  as  to  the  rickety  nature  of 
the  lesion.  Apart  from  the  pathological  ap-  { 
pearances,  there  are  the  social  surroimdings 
which  usually  obtain  in  the  more  common 
form  of  rickets;  the  variation  from  the 
ordinary  type  is  easily  explained  by  the 
personsJ  element  present  in  all  kinds  of 
disease,  and  by  the  age  of  the'  patients 
when  attacked.    As  regards  the  subperi- 


osteal haemorrhage,  it  is  probably  trau- 
matic, and  brought  about  by  the  rough 
handling  to  which  many  of  the  children  are 
subjected  before  coming  under  treatment. 

The  appearance  of  the  haemorrhage  early 
in  the  course  of  the  disease,  the  absence 
of  profound  cachexia  and  of  putrescence, 
and  of  stomatitis  in  many  of  the  cases,  dis- 
tinguish this  lesion  fi:om  true  scurvy.  The 
latter  disease,  when  it  occm-s  in  children, 
presents  the  e^me  features  as  in  adults,  and 
it  is  brought  about  by  the  same  causes — 
long  privation  of  fresh,  and  the  ingestion  of 
improper,  food  during  cold  da/mp  weather. 
It  is  quite  exceptional  for  adults  exposed  to 
these  conditions  to  escape  scurvy ;  on  the 
other  hand,  the  cases  of  so-called  '  infantUe 
scurvy  '  are  extremely  uncommon,  notwith- 
standing that  an  immense  number  of  in- 
fants are  being  brought  up  on  what  Mr. 
Herbert  Page  describes  as  '  scurvy  diet.' 

Treatment. — The  affected  bones  must 
be  carefully  protected  from  injury  by  appro- 
priate splints ;  the  less  the  limbs  are  handled 
the  better.  A  child  should  be  kept  in  the 
prone  position,  and  be  moved  as  little  as 
possible.  Place  the  child  on  a  large  soft 
pillow ;  instead  of  the  usual  dress,  cover  it 
with  sofb  warm  flannel,  and  in  this  way 
dressing  and  undressing  will  be  avoided. 
Opiates  may  be  given  to  relieve  pain,  if 
acute.  General  treatment  must  be  on  the 
lines  already  laid  down — fresh  food  and 
fresh  fruits  being  of  great  value. 

FcETAi,  EiCKETS. — This  term  is  now  re- 
served for  a  peculiar  form  of  disease  in 
foetuses,  which  consists  in  profound  changes 
in  the  skeleton  having  a  superficial  re- 
semblance to  rickets,  but  which  are  fre- 
quently associated  with  absence  of  the 
thyroid  gland,  or  vsdth  premature  synostosis 
of  the  basi-occipital  and  basi-sphenoid,  or 
sometimes  with  both.  This  condition  is 
also  and  more  appropriately  called  '  fostal 
cretinism ; '  the  severer  forms  of  the  dis- 
ease appear  to  be  incompatible  with  hfe, 
for  the  cases  described  have  been  still- 
born foetuses  of  varying  ages.  A  few  iso- 
lated cases  had  been  previously  recorded, 
but  Virchow  was  the  first  to  describe 
the  condition  at  aU  accurately.  Many 
cases  have  since  been  reported.  The  ex- 
treme shortness  of  the  diaphyses,  relatively 
to  the  large  size  of  the  epiphyses,  is  the 
most  marked  pathological  featm-e ;  micro- 
scopically examined,  there  is  very  deficient 
ossification  at  the  epiphysial  line,  vdth  intru- 
sion of  fibrous  tissue  from  the  periosteiun, 
which  Mr.  Bowlby  regards  as  the  cause 
of  the  shortening  and  of  the  changes  in 
the  cartilage.    The  premature  synostosis  at 
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the  base  of  the  cranium  has  been  fomicl 
in  several  cases ;  but  it  is  not  invariable. 
Virchov/  regarded  this  as  the  distinct 
feature  of  this  condition,  and  the  cause 
probably  of  the  arrested  braia-growth.  As 
for  the  thyi-oid  gland,  it  has  been  found 
absent  in  some  cases  and  present  in  others ; 
the  part  which  its  absence  or  presence  plays 
in  the  causation  of  this  form  of  cretinism 
cannot  therefore  be  estimated.  A  goitre 
has  been  found  in  some  cases,  and  in  a  few 
others  peculiar  masses  of  fat  above  the 
clavicles  are  met  with.  Children  vnth  the 
less  severe  fonns  of  the  disease  not  only 
sm-vive  their  bh-th,  but  may  Hve  for  many 
years.  Not  infrequently  one  of  the  earhest 
signs  of  their  cretinoid  condition  is  hyper- 
trophy of  the  tongue,  which  projects  beyond 
the  lips.  Then  the  child  gradually  assumes 
the  look  of  hebetude  which  is  chai-acteristic 
of  the  disease ;  intellectual  and  bodily  de- 
velopment are  greatly  impeded,  so  that  they 
still  appear  yoimg  children  even  at  sixteen 
or  eighteen  years  of  age. 

Authorities  agree  in  regarding  this  con- 
dition as  entkely  distiact  from  ordinary 
rickets.  It  would  be  well,  therefore,  to 
discontinue  the  term  '  foetal  rickets  '  and 
substitute  'foetal  cretinism.'  Dr.  Barlow 
points  out  how  the  disease  attacks  the 
cartilage  bones  only,  the  bones  which  are 
formed  in  membrane  being  all  weU  de- 
veloped. The  enlargement  of  the  whole 
epiphysis ;  the  thickening  of  the  shafts  of 
the  long  bones,  which  are  hard  and  com- 
pact ;  and  the  absence  of  rarefaction  in  the 
medullary  part  of  the  bones  distinguish  the 
condition  from  true  rickets. 

Late  Eickets. — Cases  of  rickets  com- 
mencing at  eight,  nine,  or  ten  years  of  age 
are  by  no  means  rare,  though  exceptional. 
GUsson  refers  to  a  case  of  rickets  in  a  man 
twenty  years  of  age.  In  the  Middlesex 
Hospital  Museum  are  casts  of  rickety  de- 
formities of  the  legs  in  a  yoimg  man  aged 
twenty,  which  appeared  after  an  operation 
for  genu  valgum.  The  vsrriter  has  seen  two 
cases  of  typical  rickety  deformity  in  subjects 
fourteen  and  sixteen  years  of  age,  which 
were  said  to  have  '  come  on  quite  lately.' 
Besides  these,  several  anomalous  cases  of 
bone-disease  in  young  adults  have  recently 
been  put  on  record,  in  which  the  epiphyses 
have  shown  rickety  enlargement,  while  the 
shafts  have  presented  other  changes  less 
easy  to  define.  By  some,  the  condition  is 
regarded  as  a  juvenile  osteomalacia,  and  an 
attempt  has  been  made  to  trace  a  connection 
between  this  latter  disease  and  rickets  ;  the 
differences  between  extreme  cases  are  quite 
obvious,  while  intermediate  ones — that  is  to 


say,  cases  of  late  rickets  and  of  early  osteo- 
malacia— are  said  to  merge  one  into  the 
other. 

The  writer  is  not  at  all  inclined  to  ac- 
quiesce in  this  view.  It  is  obviously  im- 
scienti&c  to  argue,  because  the  ultimate 
outcome  of  two  processes  is  more  or  less 
alike,  that,  therefore,  they  are  identical. 
Pathological  processes  must  rather  be  in- 
terpreted in  the  light  of  the  clinical  his- 
tory. The  rickets  of  infancy  and  childhood 
is  a  general  and  not  a  local  disease,  and  death 
never  takes  place  in  consequence  of  the 
local  bone-manifestations.  Osteomalacia, 
on  the  other  hand,  is  a  disease  of  adult 
life,  and  of  bones  which  were  once  abso- 
lutely healthy.  The  disease,  imlike  rickets, 
is  local  in  its  commencement,  and  remains 
so  for  years  in  some  cases,  while  steadily 
progi'essing  nevertheless ;  aU  the  other 
functions  of  the  body  go  on  unhindered. 
Women,  whom  the  disease  chiefly  affects, 
bear  children ;  their  intellectual  power  is 
unabated,  and  all  the  other  functions  may 
go  on  normally.  Osteomalacia  is  a  de- 
generation, a  softening  of  healthy  bones; 
rickets  is  an  arrested  and  deficient  develop- 
ment, not  of  the  bones  only,  but  a  condi- 
tion in  which  all  the  tissues  participate. 
In  a  few  exceptional  cases,  rickets  may 
come  on  later  in  hfe  than  usual,  just  as 
osteomalacia  may  occur  a  Httle  earUer, 
Eickets,  however,  is  a  very  uniform  dis- 
ease, especially  as  it  affects  the  bones, 
and  the  resulting  deformities  resemble  each 
other  as  closely  as  the  manifestations  of  the 
most  specific  diseases ;  the  same  may  be 
said  of  the  osteomalacia  of  women.  The 
intermediate  cases,  which  differ  immensely 
among  themselves,  must,  for  the  present, 
be  relegated  to  a  separate  category.  The 
causes  which  lead  to  this  condition  are 
not  known.  There  can,  however,  be  little 
doubt  that  late  rickets  is  the  expression  of 
debilitating  influences,  of  one  kind  or  an- 
other, acting  on  the  organism  at  large. 

Eelapsing  Rickets.^ — ^A  tei-m  appHed 
to  those  cases  in  which  the  disease,  having 
been  apparently  arrested  for  a  year  or  two, 
again  becomes  active.  Such  cases  are  by 
no  means  uncommon  when  looked  for.  In 
the  writer's  opinion  many  cases  of  '  late 
rickets  '  may  be  accoimted  for  on  this  sup- 
position. Intervals  of  a  year  or  eighteen 
months  or  even  longer  occur,  during  which 
no  further  signs  of  rickets  manifest  them- 
selves. Then,  owing  either  to  want  of  care, 
to  untoward  smToimdings  of  various  kinds, 
to  acute  illness,  or  to  change  of  air  from  a 
dry  open  country  to  a  cold,  moist,  over- 
crowded town,  sometimes  without  appreoi- 
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able  cause,  a  child's  health  gives  way,  and 
rickety  (generally  bone)  disorder  again  shows 
itself.  The  symptoms  vary  with  the  age 
of  the  patients,  and  with  their  early  brmg- 
ing  up.  Knock-knees  and  other  deformi- 
ties ai-ising  from  loose  Ugaments,  such  as 
spinal  curvature  and  flat-foot,  generally 
belong  to  this  category.  The  treatment  of 
these  conditions  must  be  conducted  on  the 
pi-inciples  already  laid  down. 

Egbert  William  Parker. 

RIDER'S  BONE  or  RIDER'S 
STRAIN. — In  persons  who  ride  much,  a 
hard  lump  sometimes  forms  on  the  inner 
side  of  the  thigh,  near  the  pubes.  It  is  due 
to  an  ossification  of  the  tendon  of  the  ad- 
ductor longus  or  gracilis,  or  to  an  exostosis 
groAving  from  the  pubes,  and  extending 
along  the  adductor  tendon.  There  is  a 
histoi-y  of  a  severe  strain,  which  has  rup- 
tlu-ed  some  muscular  or  tendinous  fibres, 
or  torn  the  tendon  partially  from  its  in- 
sertion. The  subsequent  irritation  of  the 
saddle  causes  the  growth  of  bone.  No 
treatment  is  of  any  avail,  but  this  does 
not  matter  much,  seeing  that  the  swelling 
is  more  troublesome  from  its  size  and  situa- 
tion than  fr-om  any  pain  it  causes,  and  is 
very  rarely  seen  in  this  coimtry. 

A.  G.  Miller. 

RIGOR  is  the  name  given  to  an  aggre- 
gation of  phenomena,  all  referable  to  the 
central  nervous  system,  which,  while  fr'e- 
tjuently  heralding  the  appearance  of  more 
unequivocal  signs  of  serious  mischief,  are 
not  necessarily  developed  in  proportion  to 
the  gravity  of  the  ihness. 

Symptomatology. — A  patient,  the  sub- 
ject of  a  severe  rigor,  hes  shaking  from 
head  to  foot,  with  tremors  (frequently 
amounting  to  violent  clonic  spasms)  affect- 
ing every  muscle ;  consequently,  the  teeth 
chatter,  the  face  twitches,  the  eyehds  and 
comers  of  the  mouth  maldng  opening  and 
shutting  movements;  the  head,  supported 
on  each  side  by  the  pUlow,  rarely  moves 
much,  the  body  often  rolls  in  the  bed,  from 
the  jerking  impulses  given  to  it  by  the 
violent  contractions  of  the  muscles  which 
pass  from  the  trunk  to  the  hmb-bones. 
Indeed,  the  bed  is  very  frequently  shaken 
by  the  violence  of  the  tremor. 

All  this  time,  although  the  temperature 
is  rising  and  may  be  up  to  104°  F.,  the 
patient  complains  very  much  of  feeling 
intensely  cold,  and  covers  himself  with  i 
every  possible  wrap,  or  gets  close  to  the 
fire.  There  are  no  symptoms  to, indicate 
any  active  change  occurring  in  the  highest 


nerve-centres,  for  the  patient  is  always 
perfectly  conscious,  and  sometimes  his 
special  senses  appear  to  be  rendered  more 
acute.  The  clonic  spasms,  though  varying 
considerably  in  force,  exhibit  a  fairly  con- 
stant rhythm,  the  rate  of  which  appears 
to  be  fr'equently  the  same  as  that  of  ankle 
clonus,  but  sometimes  of  only  half  that 
rate. 

In  addition  to  the  above-mentioned 
motor-  symptoms,  others  are  often  seen 
which  indicate  disturbance  of  centres  for 
functions  besides  movement.  Thus,  vaso- 
motor changes  are  observable  in  the  shape 
of  a  leaden  colour  of  the  skin,  which  is 
dry  and  rough.  Other  centres  in  the  me- 
dulla oblongata  are  also  disturbed,  so  that 
the  patient  may  be  nauseated  or  actually 
vomit,  the  respfrations  may  be  slowed, 
and  the  action  of  the  heart  enfeebled  and 
quickened.  As  indicated  above,  the  tem- 
peratmre  is  usually  rising  at  the  time  when 
the  rigor  occurs,  for  a  rigor  customarily 
occmrs  when  the  temperature  has  gained 
fr-om  one-half  to  two-thirds  its  maximum 
height. 

Etiology  cmd  Causation. — There  is  no 
striking  peculiarity  about  the  array  of 
symptoms,  famiUarly  termed  a  rigor,  which 
furnishes  us  with  the  slightest  clue  to  its 
causation  in  fully  ninety  per  cent,  of  all 
cases ;  for  while  we  know  so  Uttle  respecting 
the  origin  and  causation  of  acute  specific 
fevers,  it  is  clear  we  shall  remain  igno- 
rant of  that  pathological  state  of  the  central 
nervous  system  which  produces  the  rigor 
heralding  the  onset  of  the  disease. 

There  only  remains  to  us  the  suggestive 
!  fact  of  rigors  being  sometimes  produced  by 
I  traumatic  influences.     It  is  well  known 
that,  after  sudden  dilatation  of  the  m-ethi-a 
by  a  catheter,  there  fr-equently  follows  a 
violent  rigor,   accompanied  by  a  rise  of 
j  temperature.    See  Urethral  Fever.  In 
I  such  a  case,  we  have  simply  the  irritation 
I  of  peripheral  nerves  causing  a  profound 
disturbance  of  the  spinal  cord  and  medulla 
I  oblongata.    Of  the  accmracy  of  this  patho- 
!  logy  there  can  be  very  little  doubt,  but  it 
j  woiild  be  very  improper  to  apply  it  to  ex- 
I  plain  the  occurrence  of  rigors  in  pyaemia, 
ague,  &c.,  until  the  causes  of  those  diseases 
a.re  thoroughly  known.     That  rigors  are 
of  central  origin  is  obvious,  and  the  only 
question  is  the  mode  of  frritation  which 
the  nerve-centres  suiler. 

Treatment. — The  treatment  of  a  rigor 
has  almost  always  been  the  simple  plan  of 
stimulation  and  heat,  in  the  shape  of  doses 
of  brandy  and  hot  water,  extra  blankets, 
and  hot  bottles.    If  it  were  not  for  the 
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conoomitant  distm-banoe  of  the  heart,  &c., 
rigors  would  require  but  little  attention. 
It  has  been  shown,  experimentally,  that  any 
drug  which  narcotises  the  nerve-centres 
exerts  thereby  a  powerful  preventive  eflbct 
on  rigors  and  pyrexia.  Thus,  Dr.  Johnson 
proved  that  chloroform,  &c.,  would  arrest  a 
rigor,  and  it  is  well  knovra  that  morphia 
and  quinine  will  prevent  and  arrest  rigors 
due  to  catheterism,  and  possibly  those 
occuiTing  in  pysemia.  But,  for  practical 
purposes,  it  will  be  found  best  to  administer 
a  hypodermic  injection  of  morphia  (gr.  }  to 
gr.  5),  to  cover  the  patient  with  blankets, 
to  warm  the  surface  of  the  body  with  heated 
air  or  hot- water  bottles,  and  to  supply  him 
freely  with  hot  alcoholic  drinks.  For  the 
prevention  of  rigors,  see  Ueetheal  Fever. 

Prognosis, — As  far  as  the  rigor  itself 
is  concerned  the  prognosis  is  always  very 
favourable,  however  alarmingly  violent  the 
spasms  may  be ;  but,  as  indicating  other 
mischief,  the  occiirrence  of  a  rigor  will 
always  render  the  prognosis  very  serious, 
and,  if  there  is  concurrently  suppression  of 
urine,  &c.,  it  will  make  it  practically  hope- 
less. Victor  Horsley. 

RINGWORM.   See  Tinea  Tonsurans. 

RISUS  SARDONICUS.  See  Tetanus. 

RODENT  ULCER.  See  Carcinoma; 
Ulcers. 

ROUGE'S  OPERATION  may  be  re- 
quired for  the  removal  of  necrosed  or  carious 
bone  when,  either  from  the  size  of  the  se- 
questrum or  from  the  situation  of  the  disease, 
this  cannot  be  effected  through  the  nostrils. 
It  may  also  be  resorted  to  for  removing 
certain  forms  of  nasal  and  naso-pharyngeal 
polypi,  when  more  room  is  required  than 
can  be  obtained  through  the  natural  pas- 
sages, and  when  it  is  especially  desired  that 
no  external  scar  should  remain.  Further, 


it  is  sometimes  useful  for  allowing  the  in- 
troduction of  the  finger  into  the  nasal 
chambers,  for  the  purpose  of  thoroughly  ex- 
ploring these  parts  in  cases  of  long-standing 
disease  attended  with  foetor,  where  the  pre- 
sence of  diseased  bone  is  suspected  but  can- 
not be  detected  by  the  mirror  or  probe. 

The  operation  is  performed  as  follows  : — 
The  upper  hp  having  been  seized  on  each 
side  near  the  corner  of  the  mouth  and 
turned  upwards,  an  incision  should  be  made, 
reaching  from  the  first  pre-molar  tooth  on 
one  side  to  that  on  the  other,  through  the 
mucous  membrane  at  its  reflection  from 
the  hps  to  the  gums.  The  tissues  interven- 
ing between  the  mouth  and  the  nasal  cavities 
should  next  be  rapidly  divided,  and  the 
cartilaginous  septum  detached  with  the  bis- 
toury firom  its  insertion  into  the  anterior 
nasal  spine.  This  is  often  suificient  to  allow 
of  the  introduction  of  the  finger  and  the 
exploration  of  the  nasal  cavities ;  but  if 
more  space  is  required,  the  lateral  cartilages 
should  be  detached  from  the  maxillary 
bones  with  the  scissors,  when  the  nose,  thus 
completely  freed,-  can,  especially  when  the 
septum  has  been  partially  destroyed  by  the 
disease,  be  turned  upwards  towards  the  fore- 
head, widely  exposing  the  orifice  of  the  nasal 
chambers.  Where  the  septum  is  intact,  it 
wiU  generally  require  further  separation 
from  the  maxiUary  crest  by  the  scissors. 
The  removal  of  the  dead  bone  or  growth,  or 
the  exploration  of  the  nasal  cavities,  having 
been  effected,  the  Hp  and  nose  should  be 
accurately  replaced,  care  being  taken  that 
the  base  of  the  septum  is  placed  in  exact 
contact  with,  and  is  supported  by,  the  nasal 
spine.  No  sutures  are  necessary  ;  little  or 
no  swelling  of  the  Up  follows  the  operation ; 
there  is,  as  a  rule,  no  constitutional  disturb- 
ance, and  the  parts  are  usually  soundly 
healed  in  a  few  days.     W.  J.  Walsham. 

RUPIA.   See  Syphilis. 
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SABRE  and  BAYONET  WOUNDS. 

Sabre  wounds  chiefly  affect  the  head  and 
upper  extremities,  bayonet  wounds  are 
chiefly  on  the  lower  extremities.  Neither 
are  very  fatal,  the  bayonet  wound  being 
rather  more  so  than  the  sabre. 

Sabre  wotmds.  —  The  sharper  the 
weapon,  the  more  the  injury  inflicted  wiU 
resemble  an  incised  woimd.  When  the 
sabre  is  very  sharp  it  may  cut  a  portion  of 


tissue  completely  away.  The  blunter  it  is 
the  more  irregular  and  contused  the  wound 
will  be,  and  the  deeper  the  weapon  pene- 
trates the  more  it  will  gape.  When  the 
cutting  edge  strDtes  the  surface  perpen- 
dicvdarly,  a  straight  gaping  wound  wfll  be 
inflicted  ;  if  obhquely,  one  margin  may  be 
concave,  the  other  convex,  or  the  wound 
may  be  more  or  less  flap-shaped,  espe- 
cially on  the  face  and  skull.    When  the 
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bone  is  implicatod  by  a  blunt  weapon,  it 
may  be  bruised  or  fractured ;  if  sharp,  it 
will  be  incised  or  a  portion  more  or  less 
completely  detached.  The  bleeding  is  not 
great  unless  a  considerable  vessel  be  injured 
or  the  weapon  very  sharp.  If  the  large 
veins  in  the  neck  are  wounded,  sudden 
death  may  take  place  from  entrance  of  air. 
The  amovmt  of  pain  will  depend  on  the 
nervous  supply  to  the  injm-ed  part.  "When 
large  nerve-tnmks  are  divided,  there  will 
be  interference  with  sensation  and  move- 
ment in  the  parts  which  they  supply. 

A  blow  of  a  blunt  sabre  on  the  head  will 
often  produce  injury  of  the  brain- convolu- 
tions of  the  opposite  side,  or  fracture  the 
skull ;  especially  will  the  internal  table  be 
injmred  and  extensive  Assuring  produced. 
The  skuU  and  face  are  most  often  woimded ; 
next  to  these  the  hands  and  arms  almost  as 
frequently.  These  woimds  are  much  rarer 
on  the  chest  and  back,  and  very  infrequent 
in  the  abdomen  and  lower  extremities. 

Punctured  wounds  are  caused  in  time 
of  war  by  bayonet,  lance,  and  sabre.  They 
are  by  no  means  of  frequent  occurrence, 
and  as  seen  in  the  hospitals  are  not  of  great 
severity.  There  is  no  accurate  information 
as  to  the  number  which  prove  fatal  on  the 
field.  They  are  chiefly  met  with  in  the 
breast,  abdomen,  and  upper  extremities ; 
less  frequently  on  the  head,  face,  and  lower 
extremities.  They  are  usually  long  blind 
canals  with  a  triangulaa:  or  quadrangular 
woimd  in  the  skin,  according  to  the  form  of 
weapon.  The  bone  may  be  perforated  or 
fractured.  They  often  contain  foreign  bodies 
or  a  portion  of  the  weapon  which  has 
broken  off.  The  vessels  often  escape  in  a 
remarkable  manner,  and  a  comparatively 
small  wound  in  the  vessel  may  sometimes 
close  after  the  primary  hsemorrhage  has 
ceased,  frequently  to  be  followed  by  a 
traumatic  aneurism.  When  the  wound 
imphcates  both  the  large  artery  and  vein, 
aneurismal  varix  may  follow  ;  nerves  may 
be  punctured  or  divided,  and  tetanus  is  then 
comparatively  common.  These  wounds 
often  penetrate  cavities  and  injure  the  con- 
tained viscera.  Cut  and  thrust  wounds 
may  heal  by  first  intention  without  sup- 
puration, or  their  progress  may  be  modified 
by  all  the  circumstances  which  influence 
the  course  of  gunshot  injuries. 

The  prognosis  will  depend  on  the  depth 
and  extent  to  which  they  implicate  impor- 
tant cavities  or  organs. 

Tlie  treatment  consists  in  the  arrest 
of  hajmorrhage,  the  extraction  of  foreign 
bodies,  and  antiseptic  purification. . 

William  MacCormao. 


SACRO-ILIAC  JOINT,  Disease  of 
the. — This  joint  is  not  often  the  seat  of 
primary  disease,  but  is  more  usually  affected 
secondarily  by  the  spreading  of  caiies  fi:om 
the  adjacent  surface  of  the  iUum  or  sacrum. 
The  disease  is  generally  of  constitutional 
origin,  and  is  for  this  reason,  as  well  as 
because  of  its  anatomical  relation  to  the 
spine  and  pelvis,  to  be  looked  upon  as  an 
affection  of  much  gi-avity.  It  may,  how- 
ever, originate  in  injury,  and  occasionally 
foUows  partm-ition. 

The  earhest  symptoms  of  sacro-iliac 
disease  are  usually  pain  and  slight  lameness. 
The  pain  may  be  felt  in  the  situation  of  the 
joint,  or  in  the  course  of  some  of  the  neigh- 
boinring  nerves.  Most  often  it  is  felt  along 
the  great  sciatic  nerve  and  its  branches,  so 
that,  in  the  early  stage,  sacro-iliac  disease  is 
apt  to  be  mistaken  for  sciatica.  Not  un- 
commonly also  the  pain  is  referred,  as  in 
hip-disease,  to  the  hip  and  knee,  in  conse- 
quence of  irritation  of  the  obturator  nerve. 
The  pain,  wherever  it  may  be,  is  increased 
by  movement,  and  whenever  the  weight  of 
the  body  is  transmitted  through  the  pelvis, 
as  in  sitting  or  standing;  so  also,  an  attempt 
to  lift  a  heavy  weight  from  the  ground  will 
generally  eUcit  or  aggravate  pain.  On  the 
other  hand,  relief  is  given  by  the  recumbent 
posture.  The  lameness  at  first  is  chiefly 
due  to  slight  involxmtary  elevation  of  the 
pelvis  on  the  affected  side.  Sometimes 
there  is  flexion  of  the  thigh,  in  consequence 
of  irritation  of  the  psoas  muscle.  As  the 
disease  progresses,  tenderness  will  be  felt 
on  pressure  over  the  joint ;  pain  will  be 
produced  by  pressing  together  the  two  iliao 
bones ;  the  gluteal  muscles  will  become 
wasted ;  and  suppuration  will  occur.  When 
matter  forms,  it  wUl  most  commonly  pre- 
sent over  the  back  of  the  joint,  but  it  may 
also  make  its  way  to  the  gi'oin  after  the 
manner  of  a  psoas  abscess,  or  outwards 
along  the  crest  of  the  ilimn,  or  forwards 
towards  the  rectum,  from  which  it  may  be 
felt  by  the  finger. 

Diagnosis. — It  wiU  be  observed  that,  in 
many  respects,  the  symptoms  described 
closely  resemble  those  of  disease  of  the 
spine  or  hip,  and  in  the  commencement 
of  sacro-iliac  disease  a  careful  examination 
is  needful  to  distinguish  it  fr'om  those  affec- 
tions. From  disease  of  the  sinne,  it  wiU 
difi'er  chiefly  in  that  the  sjmiptoms  are 
referable  to  one  side  only  of  the  body ;  and 
that  if  the  pelvis  is  fixed,  flexion  of  the 
vertebral  column  is  not  restricted  or  painful. 
From  hip-disease,  it  may  be  distinguished 
by  the  fr"oe  mobility  of  the  femiu"  indepen- 
dently of  the  pelvis. 
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Pathology. — The  disease  usually  begins 
either  ia  the  bone  or  periosteum,  though 
possibly,  in  some  instances,  the  starting- 
point  is  an  extravasation  of  blood  into  the 
tissue  about  the  joint,  the  result  of  direct 
injury.  In  advanced  cases  the  articular 
sm'face  is  foimd  carious,  the  fibro-cartilage 
loose,  the  ligaments  softened,  and  the  joint 
suiTounded  by  extensive  suppuration. 

The  prognosis  will  depend  chiefly  on 
whether  the  disease  is  of  constitutional  or 
local  origin,  and  upon  the  extent  to  which  the 
mischief  has  progressed  before  treatment  is 
commenced.  In  the  scrofulous  or  phthisical 
the  affection  is  always  a  grave  one,  as  it 
must  also  be  considered  whenever  suppura- 
tion has  occmTed. 

In  the  treatment,  the  first  essential  is 
absolute  and  prolonged  rest  in  the  recum- 
bent position.  The  immobility  of  the  joint 
may  be  aided,  moreover,  by  sun'ounding 
the  pelvis  with  a  well-moulded  leather  splint 
or  a  padded  pelvic  girdle.  The  only  local 
application  of  any  use,  is  the  Hght  and 
repeated  application  of  the  actual  cautery 
over  the  back  of  the  joiat.  This  is,  of 
course,  only  serviceable  during  the  early 
stage  of  the  disease  and  before  suppm'ation 
has  been  reached;  but  at  this  period  it 
sometimes  gives  remarkable  reUef  to  the 
pain,  especially  to  that  along  the  coiu-se  of 
the  sciatic  nerve.  Blisters  and  other  milder 
counter-irritants  have  no  effect  but  that  of 
adding  to  the  discomfort  of  the  patient. 

"When  abscess  has  formed  it  is  generally 
best  to  open  and  drain  it,  with  antiseptic 
precautions.  If  not  opened,  abscesses  are 
prone  to  attain  a  large  size,  and  to  burrow 
in  a  manner  which  makes  it  subsequently 
very  difficidt  to  drain  them  efficiently ;  if 
aspirated  they  usually  rapidly  refill.  No 
doubt  cases  have  occun-ed  in  which  such 
abscesses  have  tmdergone  so-called  absorp- 
tion— that  is  to  say,  they  have  dried  up; 
but  this  implies  a  residuum  of  caseous  ma- 
terial which  may  be  the  source  of  futm'e 
dangers.  In  phthisical  cases  it  is,  perhaps, 
best  not  to  interfere  with  the  abscess  unless 
it  is  distressing  the  patient. 

"When  the  disease  becomes  arrested,  and 
only  a  sinus  remains,  it  may  be  useful  to 
explore  the  part  to  ascertain  if  there  be 
any  reuiovable  dead  bone,  or  for  the  pur- 
pose of  scraping  away  the  granulations 
which  supply  the  pus  ;  hxit  these  measures 
should  not  be  resorted  to  till  every  oppor- 
timity  has  been  given  for  natural  repair. 
Besides  the  local  measures  which  have  been 
indicated,  the  constitutional  condition  of  the 
patient  should  receive  attention.  As  a  long 
period  of  recumbency  wiU  be  necessary,  it 


IS  important  to  secure  the  best  possible 
environment ;  while,  at  the  same  time,  nu- 
trition should  be  aided  by  good  food,  cod- 
Uver  oil,  or  other  suitable  tonics. 

J.  "Warrington  Hawaed. 

SACRUM,  Fracture  of  the.  See  Pel- 
vis, Injuries  of  the. 

SALIVARY  CALCULI  are  concre- 
tions of  earthy  salts  deposited  by  the 
saHva,  and  consist  of  phosphate  and  car- 
bonate of  lime,  with  a  httle  magnesia, 
chloride  of  sodium,  and  some  organic  mat- 
ter. They  are  usually  of  elongated  form 
and  small  size,  but  may  attain  very  large 
dimensions ;  thus,  Albert  has  seen  one  re- 
moved fi-om  "Wharton's  duct  which  mea- 
sured over  an  inch  and  a  half  in  length,  and 
was  as  thick  as  the  Httle  finger ;  and  he 
mentions  another  as  large  as  a  hen's  egg, 
taken  from  the  duct  of  the  parotid.  They 
are  most  fi'equently  met  with  in  connection 
with  the  duct  of  the  sub-maxillary  gland, 
but  the  ducts  of  Stenson,  Eivini,  and  Bar- 
tholin may  also  be  involved.  The  ob- 
struction of  the  tube  is  rarely  complete. 

They  may  appear  at  any  age,  and  are 
said  to  be  more  common  in  men  than  in 
women.  Their  development  is  seldom  ex- 
plicable, but  in  a  few  cases  the  nucleus  of 
the  stone  has  been  foimd  to  consist  of  a 
grass  seed  or  some  other  foreign  substance. 

The  symptoms  are  usually  sHght.  The 
patient  complains  of  a  sense  of  discomfort 
and  tension  in  the  situation  of  the  impacted 
calculus.  The  gland,  from  retention  of  se- 
cretion, undergoes  painless  swelling,  which 
continues  untU  the  imprisoned  fluid  forces 
a  way  past  the  foreign  body ;  the  engorge- 
ment then  rapidly  subsides,  to  be  followed 
by  a  new  accumulation,  and  a  character- 
istic alternation  of  tmnefaction  and  collapse 
becomes  established.  Cystic  dilatation  of 
the  tube  behind  the  obstruction  is  very 
rare. 

The  diagnosis  is  effected  by  careful  pal- 
pation along  the  course  of  the  ducts,  aided, 
if  necessary,  by  the  introduction  of  a  fine 
metallic  probe. 

The  calculus  may  be  removed  through 
an  incision  made  into  the  distended  por- 
tion of  the  duct,  or  the  tube  may  be  laid 
open  from  its  orifice  as  far  as  the  obstruc- 
tion. The  continuous  flow  of  sahva  pre- 
vents any  tendency  to  strictm-e  after  the 
operation.  "William  Anderson. 

SALIVARY  FISTULA.  — A  sinus 
opening  upon  the  outer  surface  of  the  cheek, 
and  commimicating  with  the  duct  of  the 
parotid  gland. 
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Such  sinuses  have  origin  either  in 
wounds  of  the  duct,  or  in  abscess  which 
has  burst  externally,  or  in  obstruction  of 
the  buccal  end  of  the  duct,  causing  its  dis- 
tension and  subsequent  opening  on  to  the 
siu'face  of  the  cheek.  Much  discomfort  is 
produced  by  the  escape  of  the  saUva  upon 
the  cheek ;  the  flow  of  the  secretion  being 
of  course  increased  during  mastication. 

Treatment. — Fistulee  of  recent  forma- 
tion may  sometimes  be  made  to  heal,  if  the 
buccal  orifice  of  the  duct  be  quite  fi.-ee,  by 
covering  the  opening  on  the  cheek  with 
collodion,  a  layer  of  which  must  be  reapplied 
from  time  to  time,  so  as  to  prevent  the  es- 
cape of  any  saHva ;  fluid  food  only  being 
taken  dmring  the  treatment. 

If  this  does  not  sufl&ce,  the  edges  of  the 
opening  should  be  pared,  and  then  trans- 
fixed with  a  fine  needle,  over  which  a  figure- 
of-eight  ligature  is  to  be  tied,  so  as  to  bring 
them  into  accurate  apposition.    The  needle 
is  withdrawn  at  the   end  of  forty-eight 
hours,  and  the  wound  covered  with  collo- 
dion.   Or  the  orifice  of  the  sinus  may  be 
first  cauterised  with  a  hot  needle  and  then 
similarly  covered.     If  the  buccal  opening 
is  contracted  or  closed,  this  must  be  re- 
opened by  passing  a  fine  probe  through  it ; 
or,  if  it  cannot  be  found,  a  probe  must  be 
passed  along  the  duct  and  into  the  mouth  ' 
as  nearly  as  possible  to  the  natural  orifice 
(near  the  second  upper  molar  tooth).    Then  j 
the  duct  must  be  kept  open  by  passing  a  ' 
flexible  probe  or  bougie  along  it  from  the  [ 
mouth,  past  the  fistula,  and  as  far  as  the 
gland.    This  is  retained  by  curving  the  [ 
end  which  projects  from  the  mouth  round 
the  angle  of  the  cheek,  and  fastening  it  1 
there  by  plaster.    The  fistulous  opening  is 
kept  covered  with  collodion,  and  mastication 
avoided.         J.  Warrington  Haward. 

SALIVATION.  See  Mercv/rial  Stoma- 
titis under  Stomatitis. 

SALTER'S  SWING  CRADLES.  See 

CRiUDLES. 

HANDBAGS  are  useful  for  steadying 
broken  Urnbs,  either  alone  or  with  spLmts ; 
and  in  combination  with  a  drawsheet  laid 
over  the  chest  and  abdomen  and  imder  the 
sandbag  which  is  placed  along  each  side  of 
the  patient,  they  efficiently  overcome  the 
aching  of  the  spine  which  occurs  in  the 
extension  treatment  of  hip-joint  disease. 
The  bags  should  be  made  of  some  fine-tex- 
tured material,  such  as  bed-ticking,  and 
should  be  only  about  two-thirds  filled  with 
sand,  which  must  be  as  fine  as-  possible 
and  thoroughly  dried. 


SAPR^MIA  is  a  term  which  may,  per- 
haps, etymologicaUy  include  more  than  it  is 
now  generally  imderstood  to  mean ;  but,  ex- 
pressing as  it  does  veiy  succinctly  the  condi- 
tion in  which  there  is  present,  circulating  in 
the  blood  of  a  patient,  one  of  the  alkaloidal 
products  of  decomposition  (see  Sepsin),  a 
condition  which  is  otherwise  known  as  sep- 
tic intoxication — a  cmnbersome  title — or  as 
septic  poisoning,  which  is  much  too  vague, 
it  at  least  hag  the  merit  of  brevity  coupled 
vsdth  sufficient  accm-acy  to  commend  it 
for  permanent  adoption.  By  the  term 
sapraemia  we  understand  the  condition 
which  is  sometimes  very  wrongly  called 
traumatic  fever,  or,  what  is  worse,  simple 
traumatic  fever.  The  sapraemic  fever  is  one, 
therefore,  which  is  evoked  by  the  entrance 
of  a  chemical  substance  into  the  blood- 
stream, and,  as  a  necessary  consequence, 
it  disappears  directly  all  possible  source  of 
absorption  of  ptomaines  is  removed. 

But  in  thus  entering  the  threshold  of 
the  subject  of  Septic  Disease  we  must  first 
take  note  of  another  pathological  (febrile) 
condition,  which  is  possibly  sometimes  con- 
founded with  sapraemia.  We  refer  to  poison- 
ing by  the  so-caUed  blood-ferment.  It  has 
now  for  some  years  been  recognised  that 
the  direct  agent  in  the  production  of  fever 
is  usually  a  derivative  (a  non-organised  sub- 
stance) of  animal  tissues.  Volkmann  and 
Genzmer,  following  the  line  of  thought 
already  pioneered  by  Billroth  and  Weber, 
came  to  the  conclusion  that  the  cause  of  the 
pyrexia,  in  cases  which  had  been  operated 
on  strictly  antiseptically,  was  a  hypothetical 
substance, '  pyrogen,'  which  was  a  derivative 
of  the  damaged  portions  of  the  tissues  op- 
erated upon.  The  researches  of  Bergmann's 
pupils — notably  Angerer,  Edelberg,  Kohler, 
and  others — have  vividly  illuminated  this 
obscure  point  by  their  experiments  with 
blood-ferment  and  the  various  constituents 
of  the  blood.  We  will  here  preface  their 
conclusions  by  recalling  to  mind  the  con- 
ditions under  which  ferment-poisoning 
most  probably  arises.  In  cases  where  con- 
siderable venous  oozing  has  occurred,  the 
wound-cavity  is  full  of  black  clot  or  black 
treacly  serous  discharge,  this  bloody  debris 
being  fi-ightfully  septic  if  the  antiseptic 
precautions  have  failed ;  but,  if  these  are 
successful,  of  coiu-se  it  is  perfectly  aseptic 
according  to  the  tests  at  present  at  onr  dis- 
posal, so  that  that  complication  does  not 
exist.  Further,  it  is  a  necessary  condition 
that  the  drainage  of  the  woimd  should 
have  been  insufiicient,  and  consequently  a 
positive  pressm-e  set  up  ia  the  interior  of 
the  woimd,  so  as  to  mechanically  aid  the 
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absorption  of  its  fluid  contents.  Both  con- 
ditions aro  not  infi-equently  produced  by 
the  removal  of  large  tumours,  &c.,  from  the 
fossffi  of  the  body. 

The  most  noteworthy  contents  of  the 
wound,  then,  are— (1)  partly  clotted  blood, 
(2)  serum  (simple),  (3)  serous  exudation, 

(4)  blood-pigments    (hsemoglobin,  &c.), 

(5)  blood-ferment  (Schmidt).  Besides 
these  well-known  substances  there  are,  no 
doubt,  others  to  which  perhaps  some  of 
the  effects  to  be  noted  presently  are  due ; 
among  these  substances  the  body  recently 
separated  by  Wooldridge  is  particularly  to 
be  noted. 

All  the  foregoing  components  of  such 
wound-discharge  are  pyrogenous;  injected 
into  the  blood-stream  of  a  healthy  animal, 
each  of  them  excites  more  or  less  pyrexia. 
The  injection  of  a  solution  of  blood-ferment 
produces  symptoms  exactly  similar  to  those 
which  foUow  the  injection  of  sepsin,  for 
there  soon  ensue  tremors,  vomiting,  cramps, 
and  bloody  diarrhoea,  while  the  temperatm-e 
rises  to  over  105°. 

Enough  has  been  said  to  show  that  in 
'  ferment-poisoning,'  as  at  present  under- 
stood, we  have  a  severe  pyrexial  condition, 
due  to  the  action  of  the  ferment  on  the 
central  nervous  system  (any  ferment  wiU 
do  the  same  thing — viz.  pepsin,  trj^^sin, 
&c.),  and  that,  recognising  the  possible  oc- 
currence of  this  condition,  it  must  always 
be  eliminated  in  framing  a  diagnosis  in  a 
supposed  case  of  saprsemia. 

T1i6  etiology  of  saprcemia  is  at  first 
sight  simple  enough — viz.  the  setting  up  of 
ordinary  decomposition  in  a  womd  which 
is  imperfectly  drained ;  but,  in  reality,  there 
are  more  complex  conditions  attendant 
upon  the  com'se  of  the  putrefaction.  These 
external  conditions  determine  the  form  of 
sepsin  produced,  and  hence  indirectly  the 
symptoms.  Thus,  quite  recently,  Schmie- 
deberg  and  a  pupil  have  found  that  the 
original  ptomaine,  caUed  sepsin,  is  only  to 
be  obtained  under  certain  definite  atmo- 
spheric and  other  conditions.  The  same 
fact  is  weU  Imown  to  mycologists  to  in- 
fluence the  evolution  of  Davaine's  septi- 
C£emia. 

Similarly,  the  duration  of  the  '  incuba- 
tion period,'  or  rather  '  latent  period,' 
which  elapses  before  the  first  symptoms  of 
poisoning  appear,  varies  directly  with  the 
dose,  so  that  no  general  rule  can  be  laid 
down  on  this  point. 

Next,  we  must  consider  briefly  the  mode 
of  entrance  and  exit  of  the  poison.  As  a 
rule,  the  poison  is  absorbed  from  the  cavity 
of  a  foul  wound  by  the  veins  and  lym- 


phatics, and  it  may  easily  be  observed, 
clinically,  that  the  absorption  is  largely 
influenced  by  the  (mechanical)  tension  of 
the  decomposed  discharges  in  the  wound. 
When,  however,  there  is  a  septic  inflam- 
matory process  about  the  mouth  or  pharynx, 
as  in  cancrum  oris,  &o.,  then  the  pa- 
tient swallows  quantities  of  putrid  stuff; 
and  in  that  case,  of  course,  the  absorption 
is  per  the  lymphatics  of  the  intestine  and 
stomach.  Fin^Uy,  where  the  nose  has  been 
the  seat  of  primary  putrid  inflammation, 
saprffimia  has  followed  the  inhalation  of  the 
poison,  and  the  same  thing  has  been  ob- 
served in  the  lower  animals. 

As  described  in  the  articles  on  Sepsin 
and  Septic  Diseases,  the  poison  is  mainly 
excreted  by  the  kidneys. 

Symjatomatologij. — Just  as  in  the  lower 
animal  the  subject  of  experiment,  so  in 
the  hiunan  being,  the  most  prominent 
symptoms  are  those  produced  by  disturb- 
ance of  the  nervous  system.  The  first 
effect  of  absorption  of  a  ptomaine  or  sepsin- 
Uke  substance  is  headache  (fi"equently  very 
severe) ;  this  is  followed  by  nausea  and 
vomiting.  A  sHght  rigor  may  announce  the 
commencement  of  the  rise  of  temperature, 
which  usually  reaches  101°-103°  P.,  and 
very  rarely  104°;  the  pyi-exia  is  a  con- 
tinued fever  until  the  wound  is  thoroughly 
washed  out  with  disinfectant  lotion  and 
completely  drained,  when  it  disappe  rs  at 
once.  (This  immediate  effect  proves  that  the 
sapreemic  state  is  due  to  the  absorption  of 
a  simple  chemical  substance,  and  is  in  no 
sense  of  the  word  an  infective  condition.) 

Marked  changes  occur  simultaneously  in 
the  blood  ;  the  patient  becomes  anaemic,  for 
the  red  blood-corpuscles  vary  directly  with 
the  amoimt  of  poison  ch'culating.  There  is 
some  leucocytosis  also,  but  the  greatest 
effect  is  on  the  number  of  red  discs. 

At  the  same  time  the  excretory  organs, 
which  are  occupied  in  getting  rid  of  the 
poison,  are  notably  affected.  The  skin  is 
cold  and  clammy,  the  m-ine  scanty  and 
concentrated,  and  sometimes  there  is 
diarrhoea,  which  more  rai-ely  is  bloody. 
Diarrhoea,  in  fact,  is  next  in  importance  as  a 
leading  symptom  to  those  evoked  firom  the 
nervous  system.  In  final  stages,  if  not 
previously  relieved,  the  patient  becomes 
dehrious,  and  then  the  delirium  passes 
into  fatal  coma.  The  symptoms  wUl  differ 
according  to  the  difference  in  the  kind  of 
decomposition  set  up,  since  the  resulting 
ptomaine  poison  wiU  be  different.  See 
Sepsin. 

Pathological  Anatomy. — There  is  little 
to  be  foimd  in  the  post-mortem  appearances 
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of  such  a  case.  The  most  ohvious  changes 
are  usually  found  in  the  alimentary  canal, 
in  the  shape  of  violent  gastro -intestinal 
inflammation,  the  mucous  membrane  being 
intensely  congested,  small  extravasations  of 
blood  occmaing  here  and  there,  and  Peyer's 
patches  especially  swollen  and  reddened. 
Similar  small  extravasations  of  blood  or 
petechias  are  found  beneath  the  serous 
membranes.  The  central  nervous  system 
exhibits  marked  congestion  also  of  the 
meninges,  and  occasional  heemorrhagic 
petechiae. 

The  glandular  organs,  the  liver  and 
kidneys,  but  especially  the  latter,  show  well- 
marked  bloody  swelling,  while  the  spleen 
is  frequently  (but  not  invariably)  swollen. 
As  has  been  observed  in  other  septic 
diseases,  the  corpse  of  a  person  who  has 
died  of  saprsemia  becomes  putrid  very 
rapidly. 

Treatment. — Fortunately,  the  treatment 
of  this  variety  of  septic  disease  is  easy  and 
almost  always  very  successful,  since  it 
simply  consists  in  the  thorough  cleansing 
of  all  putrid  stuff  from  any  of  the 
cavities  (especially  mucous  ones)  of  the 
body.  All  wound-cavities,  &c.,  must  be 
freely  drained  by  fresh  incision,  large  tubes 
being  inserted  as  a  preliminary  nieasure, 
and  are  then  to  be  freely  syringed  out  with 
strong  disinfectants — e.g.  1  in  20  carbolic 
acid,  &c.  In  cases  where  the  saprEemio 
state  follows  on  the  advent  of  a  septic  in- 
flammatory process,  that  must  be  treated 
by  free  incision  and  washing  under  anti- 
septic precautions. 

Although  the  local  treatment  is  the  one 
essential  point  in  successfully  combating 
sapraemia,  still,  there  are  other  factors  in 
the  etiology,  &c.,  of  the  disease  which  have 
to  be  considered  and  met.  Thus,  for  in- 
stance, there  is  the  secondary  anaemia  and 
leucocytosis.  This  is  to  be  treated  with 
iron  and  quinine.  The  former  is  best 
given  as  dialysed  iron,  11\x.  bis  die,  and  the 
latter  simply  dissolved  in  dilute  acid, 
15  grains  per  diem  to  commence  with,  and 
increased  as  soon  as  possible.  But  it  will  be 
observed  of  a  series  of  cases  that  the  symp- 
toms differ  to  an  obvious  extent.  This  is 
doubtless  due  to  the  difference  in  the  kind 
of  ptomaine  which  may  be  doing  the  mis- 
chief. See  Sepsin.  Ajid  it  may  occasion- 
ally happen  where  there  are  very  distinct 
minor  nerve-symptoms— e.g.  dilatation  of 
the  pupil,  dryness  of  the  thi-oat,  &c.— that 
the  condition  will  be  best  met  by  admin- 
istering the  vegetable  alkaloid  which  is 
antagonistic  to  the  one  that  appears  to  be 
imitated  by  the  particular  ptomaine  under 
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observation.  Thus,  if  the  above-mentioned 
symptoms  were  present,  it  might  be  of 
advantage  to  inject  eserin  hypodermicaUy. 
See  Hypodermic  Injection. 

Finally,  we  would  repeat  that  sapraemia 
is  usually  a  complication  of  some  infective 
disease,  and  that  altogether  it  may  be 
treated  apparently  successfully  in  a  few 
days.  The  chance  of  the  patient's  havi'^.g 
contracted  pyaemia,  &c.,  must  be  borne  in 
mind.  This  is  notably  the  case  where  the 
saprsemia  is  of  puerperal  origin. 

Prognosis. — Good,  if  a  simple  case. 

Victor  Horsley. 

SARCOCELE.  See  Testis,  Diseases 
of  the. 

SARCOMA.  —  Structure.  —  The  sar- 
comata may  be  defined  as  tumours  of  con- 
nective-tissue origin,  composed  of  connec- 
tive-tissue cells.  There  is  often  no  definite 
stroma,  and,  when  present,  it  is — with  one 
rare  exception — not  arranged  in  the  form 
of  definite  alveoli,  the  cells  being  imiformly 
distributed  throughout  the  tumour.  The 
sarcomata  are  generally  largely  supplied 
with  blood-vessels,  the  smallest  of  which 
are  extremely  thin-walled  and  sometimes 
appear  as  channels  bounded  merely  by  the 
ceUs  of  the  growth.  No  lymphatics  have 
ever  been  demonstrated.  The  cells  multi- 
ply by  fission. 

The  sarcomata  may  be  conveniently 
divided  into  four  chief  groups — (i.)  round- 
celled,  (ii.)  spindle -celled,  {iii.)  mixed-celled, 
(iv.)  gicmt-celled  or  myeloid. 

(i.)  EouND-CELLED  SARCOMATA. — These 
tumours  are  composed  of  round,  granular 
cells  of  connective-tissue  type,  frequently 
multi-nucleated,  not  generally  varying  in 
size  in  any  individual  tumour,  embedded  in 
a  soft,  granular,  or  homogeneous  matrix, 
abundantly  supplied  with  blood-vessels.  In 
some  tumours  the  cells  are  no  larger  than 
leucocytes — small  roimd-ceUed  sarcoma  ;  in 
others  they  are  more  than  double  or  treble 
this  size — large  round-celled  sarcoma.  The 
cells  have  no  definite  cell-wall,  and  there 
is  often  but  little  protoplasm  aroimd  the 
nucleus. 

(ii.)  Spindle-celled  Sarcomata. — The 
spindle-celled  sarcomata  consist  of  closely 
packed  spindle,  oval,  fusiform,  and  oat-shaped 
cells,  generally  granular  and  often  multi-nu- 
cleated, embedded  in  a  homogeneous  matrix. 
The  cells  are  for  the  most  part  arranged 
with  their  long  axes  parallel,  but  are  fre- 
quently collected  into  interlacing  bundles. 
They  vary  in  size  in  different  tumours,  but 
in  any  individual  growth  are  fr-equently  of 
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the  same  diameters  throughout.  In  the 
small  spindle-celled  variety  their  diameter 
does  not  exceed  that  of  a  leucocyte,  and  is 
about  one-fourth  that  of  theix  length,  while 
in  the  large  spindle-ceUed  sarcomas,  the 
cells  are  sometimes  as  much  as  five  or  six 
times  these  dimensions. 

(iii.)  Mixed-celled  Sarcomata. — The 
mixed-ceUed  sarcomas,  as  their  name  im- 
pUes,  are  composed  of  cells  of  various 
forms,  such  as  may  be  met  with  separately 
in  either  of  the  two  previous  groups.  The 
cells  frequently  differ  in  size  as  mtich  as  in 
shape. 

(iv.)  Glant-celled  or  Myeloid  Sarco- 
mata.— These  sarcomata  are  composed  for 
the  most  part  of  spindle  or  oval  cells,  such 
as  have  been  abeady  described.  Mingled 
with  them,  however,  are  a  varying  number 
of  large,  irregularly  shaped  cells,  often 
twenty  to  thirty  times  larger  than  their 
neighbours,  granular,  flattened,  and  con- 
taining from  ten  to  forty  or  more  nuclei. 

Vwrieties.  —  Although  aU  sarcomata 
may  be  classified  in  one  of  the  above  four 
groups,  yet  it  is  convenient  to  subdi%dde 
them  into  several  varieties,  each  of  which 
differs  in  some  important  essential  from 
the  others.  The  following  are  the  chief 
varieties. 

Melanotic  Sarcoma. — These  tumom-s 
are  distinguished  by  the  presence  of  gran- 
ules of  black  or  brown  pigment,  in  vary- 
ing amoimt,  scattered  through  the  growth 
in  a  very  irregular  manner,  and  often 
absent  in  one  part  of  a  section,  while,  in 
another  portion,  the  structure  is  hidden 
by  masses  of  colouring  matter.  Most  of 
the  melanotic  timaours  belong  to  the  round- 
celled  variety  of  the  sarcomata,  but  in 
some  cases  the  pigment  is  found  in  spindle- 
ceUed  growths.  The  pigment  occurs  both 
in  the  cells  and  in  the  matrix.  Melanotic 
sarcomas  are  also  not  infrequently '  alveolar ' 
with  respect  to  their  stroma.  See  Alveolar 
Sarcoma. 

Lympho- Sarcoma. — The  lympho-sarco- 
mata  are  composed  of  very  small  round 
cells,  lying  in  a  slender,  fibrillated  matrix ; 
the  ceils  are  no  larger  than  leucocytes,  and 
a  section  of  such  a  growth  is  almost  a 
facsimMe  of  the  more  cellular  part  of  a 
lymphatic  gland. 

Glioma. — The  gliomas  resemble  closely 
the  lympho-sarcomas.  Their  matrix  is 
precisely  similar  to  the  neuroglia  tissue  in 
the  nerve-centres,  being  a  loose  meshwork 
with  branching  cells.  The  sarcoma  ceUs 
are  of  the  small  round  variety.  See  Eetina. 

Alveolar  Sarcoma. — The  cells  in  al- 
veolar sarcoma  are  generally  roimd,  but 


may  be  oval  or  spindle  in  shape.  They 
are  contained  in  separate  alveoli,  formed  by 
bimdles  of  connective -tissue.  The  amount 
and  consistency  of  this  latter  is  very  vari- 
able ;  it  is  generally  much  less  than  is 
present  in  the  carcinomata,  and  is  some- 
times represented  by  a  few  fibres  and  long 
spindle-cells  placed  side  by  side.  It  is,  in 
some  cases,  difficult  to  distinguish  the  sec- 
tions of  these  growths  from  the  alveolar 
carcinomata.    It  should  therefore  be  noted 

(1)  that  the  cells  are  generally  smaller  and 
more  granular,  and  do  not  possess  a  trans- 
lucent body,  as  do  typical  epithelial  cells. 

(2)  That  in  any  alveolar  sarcoma  there  is 
often  a  portion  of  the  tumour  composed 
simply  of  typical  sarcoma-tissue  without 
alveolation.  (3)  That  the  cells  may  be 
separated  from  each  other  by  delicate  fila- 
ments of  connective  tissue. 

Hemorrhagic  Sarcoma. — These  sar- 
comas belong  to  the  round  or  spindle-eeUed 
groups.  Thefr  peculiarity  consists  in  the 
extreme  tenuity  of  their  blood-vessels  and 
the  consequent  Hability  to  hasmorrhage,  for 
as  fast  as  they  grow  peripherally  their  cen-' 
tral  parts  are  broken  down  by  extravasation 
of  blood  into  a  soft  mass,  which  soon  be- 
comes indistinguishable  fr-om  altered  blood- 
clot,  of  which,  indeed,  it  is  almost  entirely 
composed. 

Plexiform  Sarcoma  or  Cylindroma. — 
This  rare  form  of  tumour  is  essentially  a 
sarcoma,  some  of  the  cells  of  which  have 
undergone  a  hyaline  degeneration.  The 
imaltered  masses  of  cells  thus  appear  on 
section  to  be  contained  in  alveoli,  the 
walls  of  which  are  composed  of  hyaline 
material.  The  cells  are  generally  round, 
but  not  infrequently  polygonal,  are  closely 
packed,  and  not  apparently  separated  by 
any  intercellular  substance.  In  some  cases, 
the  hyaline  degeneration  may  be  traced 
as  commencing  in  the  walls  of  the  blood- 
vessels. 

PsAMMOMA — Pearl  Tumour. — This  form 
of  sarcoma  has  hitherto  been  found  only 
within  the  cranial  cavity,  and,  usually,  in 
connection  with  the  piaeal  gland.  It  is 
characterised  by  the  presence  of  concentric 
calcareous  masses,  sm-rounded  by  fibrous 
tissue  and  attached  to  fibrous  trabeculee. 

Degenerative  processes  in  the  Sarco- 
mata.— The  most  common  form  of  degene- 
ration seen  in  the  sarcomata  is  that  known 
as  '  mucoid.'  It  usually  commences  in  the 
most  central  parts  of  the  growth  by  the  dis- 
tension of  the  cells  with  a  clear  gelatinous 
fluid,  the  cells  bmrst,  and  the  mucous  fluid  is 
discharged.  In  some  cases  the  matrix  seems 
to  undergo  a  similar  change.    The  result  of 
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this  process  is  the  gradual  liquefaction  of  the 
tumour  and  the  formation  of  a  cyst.  The 
degeneration  frequently  commences  at  seve- 
ral separate  foci,  so  that  miiltiple  cysts  are 
formed.  Sarcomata  may  also  be  the  seat 
of  fatty  degeneration. 

Mixed  Tumours  or  Connective-tissue 
Type.— The  whole  of  the  connective-tissue 
tiunoiurs  originate  by  the  proliferation  of 
xjonnective-tissue  cells.  In  any  case  where 
the  tendency  is  for  these  ceUs  simply  to 
multiply,  a  sarcomatous  tumour  results; 
and  where,  in  addition,  no  tendency  what- 
ever to  develop  into  one  of  the  adult  forms 
of  connective  tissue  is  present,  the  tumour 
is  composed  simply  of  round  cells — a  round- 
celled  sarcoma.  The  first  evidence  of  de- 
velopment is  seen  in  the  elongation  of  the 
ceUs  into  spindles  or  ovals,  and  the  produc- 
tion of  a  spindle-celled  sarcoma.  But  in 
many  tumours  a  further  tendency  to  deve- 
lopment is  present ;  and,  inasmuch  as  from 
coimeetive-tissue  cells  any  of  the  connective 
tissues  may  be  built,  the  sarcoma  cells  be- 
come variously  mingled  with  fibrous  tissue, 
cartilage,  bone,  fat,  &:c.  Supposing  that  the 
bulk  of  the  tumour  continues  cellular,  the 
name  sarcoma  is  stUl  retained,  and  an  ad- 
jective, indicating  the  natiu-e  of  the  deve- 
loped tissue  is  prefixed — e.g.  fibro-sarcoma, 
chondro-sarcoma,  &c.  It  is  at  this  point 
that  great  difficulty  often  arises  as  to 
whether  a  growth  is,  from  microscopical 
examination,  to  be  considered  innocent  or 
malignant.  For  the  fibro-sarcomas  merge 
imperceptibly  into  the  sarcomas  on  the 
one  hand  and  the  fibromas  on  the  other; 
the  chondro-sarcomas  into  the  chondromas ; 
the  osteo-sarcomas  into  the  osteomas,  and 
so  forth.  From  a  microscopical  point  of 
vdew,  it  must  be  laid  down  that  any 
tumour  in  which  are  collected  masses 
of  connective-tissue  ceUs  must  be  placed 
amongst  the  sarcomata,  whilst  those  in 
which  no  such  collections  are  present  be- 
long to  the  innocent  class  of  connective - 
tissue  tumours. 

It  may  be  well  to  describe  briefly  the 
general  structure  of  the  four  most  common 
forms  of  mixed  growth  : — 

(1)  Fibeo-Sarcoma. — This  form  of  tu- 
mour generally  belongs  to  the  spindle- 
celled  group,  and  was  formerly  described  as 
'  recurrent  fibroid.'  The  spindle  cells  are 
often  large,  and  are  mixed  both  with  young 
connective-tissue  and  with  broad  bands  of 
fully  developed  fibrous  tissue. 

(2)  Myxo-Sarcoma — In  myxo-sarcoma 
the  stroma  of  the  tumour  consists  of  branch- 
ing cells  enclosing  spaces,  in  which  is  con- 
tained a  clear  mucous  fluid.     In'  these 


spaces  are  also  sarcoma  cells.  These 
growths  gradually  fade  into  the  class  of  soft 
fibromas  and  true  myxomas,  and  from  these 
it  is  often  difficult  to  separate  them. 

(3)  Osteo-Sarooma. — This  form  of  tu- 
mom:  occurs  only  in.  bone.  It  consists 
of  a  varying  amount  of  sarcomatous  cells, 
mingled  with  and  enclosed  by  bone  tra- 
beculas.    See  Tumours  of  Bone. 

(4)  Chondro- Sarcoma. —  The  cartilage 
met  with  in  this  form  of  growth  may  be 
either  fibrous  ol-  hyaline  ;  the  sarcoma  cells 
are  either  round  or  oval. 

The  naked-eye  appearances  of  the  sar- 
comata vary  indefinitely.  In  shape,  size, 
and  outline  no  two  are  alike.  On  section, 
the  sarcomas  that  are  unmixed  with  other 
tissue  may  be  soft,  brain-like,  and  pulpy, 
readily  breaking  down  on  pressure ;  fre- 
quently they  possess  a  gelatinous  semi- 
translucent  structure  ;  frequently  also  they 
are  of  a  red  and  fleshy  appearance  ;  in  any 
case  they  may  be  more  or  less  infiltrated 
with  blood.  In  one  respect  they  differ, 
however,  from  aU  other  tumours — namely, 
in  the  homogeneous  appearance  of  their  cut 
section,  for,  in  a  typical  sarcoma  no  appear- 
ance of  fibrillation  or  of  lobulation  is  to  be 
foimd.  Of  course,  in  proportion  as  the 
sarcoma  tissue  is  mingled  with  fibrous, 
cartilaginous,  or  other  structures,  so  the 
appearance  on  section  vsall  differ.  Again, 
where  degenerative  changes  have  been  in 
progress,  a  variable  amount  of  cystic  de- 
generation, with  varying  degrees  of  con- 
sistence, will  be  found. 

On  section,  the  sarcomata  often  appear 
to  be  encapsuled,  their  edges  being  rounded 
and  apparently  well-defined.  But  although 
in  some  few  cases  they  are  contained  in  a 
pretty  definite  cyst-wall,  in  by  far  the 
majority  of  instances  the  appearance  of  a 
capsule  is  misleading,  and,  on  attempting 
to  separate  the  new  growth  from  the  sur- 
rounding tissues,  they  will  be  found  aknost 
inseparably  blended.  In  other  sarcomata, 
and  these  the  most  maHgnant  and  rapidly 
grovsdng,  there  is  no  appearance  of  a  cap- 
sule, and  the  tumour  infiltrates  the  sur- 
rounding parts  in  an  irregular  fashion, 
being  altogether  inseparable  from  the  tissues 
in  wliich  it  grows. 

To  the  naked  eye  the  hcemorrhagio  sar- 
comata often  appear  simply  as  hsematomas, 
but  if  careftil  examination  be  made,  their 
cyst-wall  will  almost  invariably  show  evi- 
dence of  new  growth  in  some  part  of  its 
circumference.  They  generally  contain  both 
fluid  and  clotted  blood  of  a  dark  colour. 

The  myeloid  ttcmours  of  bone  have  in 
part  a  red-brown  or  maroon  colour  (not 
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unlike  that  of  the  normal  heart),  which 
when  present  gives  to  them  a  very  typical 
appearance.  These  grovrths  often  possess 
a  pretty  definite  bony  cyst-wall,  fi:om 
which  they  may  easily  be  shelled  out. 
They  are  very  prone  to  undergo  degenera- 
tive changes,  so  that  the  hollow  formed  by 
the  expanded  bone  is  frequently  found  filled 
with  a  broken-down  pulp.  In  some  cases, 
large  vessels  open  into  the  cyst-like  cavities 
thus  formed  and  produce  an  evident  pulsa- 
tion, thus  forming  the  so-caUed  '  pulsating 
tumours  of  bone.' 

The  periosteal  sarcomas  of  the  long 
bones  grow  beneath,  and  strip  up  the  peri- 
ostetun ;  they  infiltrate  both  it  and  the 
subjacent  bone.  The  most  superficial  parts 
of  them  resemble  the  sarcomas  as  already 
described,  but  in  their  deeper  portions  they 
are  usually  completely  ossified.  They  are 
never  encapsuled.    See  Tumours  of  Bone. 

The  Localities  in  which  the  sarcomata 
grow  are  very  various.  They  may  develop 
in  almost  any  part  of  the  body,  for  connec- 
tive tissue  is  to  be  foimd  in  every  organ 
and  tissue  to  a  greater  or  less  extent. 
There  are,  nevertheless,  certain  situations 
in  which  sarcomata  are  more  common  than 
elsewhere. 

The  round-celled  groups  are  found  in 
the  secreting  glands — e.g.  the  testes,  pai-otid, 
and  sometimes  the  breast.  That  variety 
called  '  alveolar '  occurs  chiefly  in  the  sldn ; 
the  melanotic  variety  in  the  skin  and  in  the 
eyeball ;  the  lympho-sarcomata  in  the  lym- 
phatic glands. 

The  spindle-celled  sarcomata  occur  chief- 
ly in  the  intermuscular  fascias  and  subcu- 
taneous tissues — as  periosteal  tumours  of 
the  long  bones,  especially  of  the  femur  and 
tibia  ;  also  in  some  of  the  glands,  especially 
the  breast  and  parotid. 

The  mixed-celled  sarcomata  are  also 
found  chiefly  in  the  connective  tissues  of 
the  extremities  and  in  the  periosteum  of 
the  long  bones. 

The  myeloid  tumoitrs  grow  inside  the 
long  bones,  which  they  tend  to  expand  in 
their  growth ;  they  are  found  chiefly  in  the 
articular  ends  of  the  femur,  tibia,  and  hu- 
merus. Apart  fi.-om  the  long  bones,  mye- 
loid growths  are  most  commonly  met  with 
in  the  superior  and  inferior  maallse. 

The  gliomas  are  found  either  in  the 
eyeball  or  else  in  the  brain  and  spiaal  cord. 

The  hcemorrhagic  sa/rcomas  occur  al- 
most invariably  in  the  connective  tissues 
of  the  extremities. 

Of  the  various  mixed  tumours  of  con- 
nective-tissue type  the  fibrosarcomas  are 
the  most  common.    They  occur  in  the  sub- 


cutaneous tissues,  in  the  periosteum  of  th» 
long  bones,  and  ki  the  breast ;  they  are  the 
most  usual  foi-m  of  sarcoma  met  with  in 
the  latter  organ. 

The  chondrosarcomas  gi-ow  more  par- 
ticularly in  the  articular  ends  of  the  long 
bones,  in  the  parotid,  the  testis,  and  very 
rarely  in  the  breast. 

The  osteo-sa/rcomas  grow  in  the  bones^ 
especially  those  of  the  extremities. 

The  myxosarcomas  are  found  in  the 
mucous  cavities,  such  as  the  nose  and 
antrum.  They  occur  also  in  the  uterus- 
and  in  the  parotid  glands. 

CVmical  Characters  of  the  Sarcomata. 
Id.  speaking  of  the  sarcomata  in  general, 
it  is  impossible  to  describe  with  anything 
like  accuracy  the  special  characters  which 
appertain  to  the  various  tumours  of  this 
class,  for  they  vary  immensely  according  to 
their  locaHty. 

These  gi'owths  may  be  said  to  occrii 
more  frequently  in  the  young  and  middli 
aged  than  in  the  old,  to  follow  injuiii  - 
vsdth  tolerable  frequency,  and  to  gro:.- 
rapidly.  The  more  malignant  the  tumour 
the  more  rapidly  it  grows.  The  amount  of 
pain  caused  by  such  a  growth  necessai'U^- 
varies  greatly;  frequently  no  pain  or  tei - 
demess  is  complained  of. 

When  in  a  situation  favourable  for  ex- 
amination, a  sarcoma  presents  itself  as  an 
irregularly  rounded  or  oval  swelling,  some- 
times a  httle  lobulated,  but  with  a  surface 
generally  smooth,  adherent  to  the  parts 
amongst  which  it  Hes,  and  therefore  more 
or  less  fixed,  and  firm,  elastic,  or  semifluc- 
tuatiag  to  the  touch.  The  more  rapid  the 
growth  of  the  tumour,  the  more  soft  and 
fluctuating  is  it  as  a  rule.  It  is  usually 
very  vascular,  and  attention  is  called  to 
this  by  the  enlarged  and  tortuous  veins  in 
its  neighbourhood. 

Of  the  varieties  of  the  sarcomata  the 
following  points  may  be  briefly  noted : — 

The  meloMotic  sarcomata  of  the  skin 
generally  develop  in  the  site  of  a  previously 
existing  mole  or  wart,  sometimes  when 
either  of  them  has  been  irritated  by  caustics 
or  by  imperfect  attempts  at  removal.  Eapid 
growth  in  a  mole  or  wart,  previously  quies- 
cent, should  then  always  be  looked  upon 
with  great  suspicion,  and  radical  treatment 
never  delayed.  In  the  later  stages  of 
melanotic  sarcoma  multiple  growths  are 
common,  and  pigment-granides  may  b& 
found  in  the  urine. 

The  hcemorrhagic  sa/rcomata  are  rapid- 
ly forming  tumom-s,  evidently  fluctuating, 
situated  generally  on  one  or  other  ex- 
tremity, with  no  signs  of  inflammation,  and, 
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when  tapped,  yielding  usually  dark-coloured 
blood.  They  rapidly  refill  after  tapping, 
mi  continue  to  increase  in  size — a  point  to 
be  noticed,  for  simple  hsematomas  do  not 
increase  uinless  they  become  the  seat  of 
suppurative  changes. 

The  sarcomas  of  hone  grow  almost  in- 
vaiiably  at  the  articular  ends  of  the  long 
bones  and  in  the  bones  of  the  face.  The 
myeloid  growths,  commencing  within  the 
cancellous  tissue,  expand  the  bone  in  their 
growth,  and  so  become  covered  by  merely 
a  thin  shell  which,  on  pressm-e,  is  readily 
indented,  with  a  cracMing  sensation.  This 
bony  crackling  is  never  present  in  the 
subperiosteal  sarcomas.  Occasionally,  also, 
the  central  tumom'S  of  bone  are  the  seat  of 
distinct  pulsation,  caused  by  the  opening  of 
large  vessels  into  the  cysts  formed  by  de- 
generation of  the  tumour-mass. 

The  periosteal  smxomas  are  more  rapid 
in  their  growth  than  the  endosteal;  they 
grow  on  one  aspect  of  the  bone,  and  do  not 
pulsate.  Neither  the  central  nor  the  peri- 
osteal growths  often  cause  glandular  affec- 
tion.  See  TuMOUES  of  Bone. 

Signs  of  Degeneration  in  Sarcomata. — 
As  ali-eady  described,  the  sarcomata  may 
undergo  degenerative  changes,  resulting 
in  the  formation  of  cysts  containing  fluid 
within  the  tumour-mass.  These  collections 
of  fluid  necessarily  yield  a  distinct  sense  of 
fluctuation,  and  those  parts  also  which  are 
vet  in  the  process  of  degeneration,  but 
which,  though  succulent,  are  not  yet  fluid, 
feel  in  a  corresponding  degi'ee  softer  than 
the  rest  of  the  sarcomatous  growth.  Thus, 
in  a  sarcoma  that  is  degenerating,  the  whole 
mass  varies  in  consistency  at  dififerent 
poiats. 

Signs  of  Inflammation  in  the  Sarco- 
mata.— Although,  as  a  rule,  the  sarcomata 
grow  without  any  definite  signs  of  inflam- 
mation, it  must  nevertheless  be  remem- 
bered that,  very  rarely,  not  only  may  such 
tumom-s  show  all  the  local  signs  of  inflam- 
mation, but  that  pus  may  be  formed  within 
the  new  growth  itself,  and  the  abscess  may 
come  to  the  surface  and  burst,  in  a  manner 
which  differs  in  no  way  from  that  which 
pertains  to  simple  abscess  situated  amidst 
the  tissues  of  the  body.  So,  pain,  redness, 
heat,  and  swelling  are  all  compatible  with 
the  presence  of  a  sarcoma,  and,  yet  further, 
the  temperature  may  be  raised  and  may 
continue  at  101°  or  102°  F.  for  many  days, 
■even  when  there  is  no  suppiu-ation. 

Differential  Diagnosis  of  the  Sarco- 
mata.—  It  is  not  possible  in  the  pre- 
sent article  to  deal  at  all  fully  with  the 
differential  diagnosis  of  the  sarcomata ;  aU 


that  is  therefore  attempted  is  to  point  out 
the  chief  only  of  those  swellings  which  may 
be  mistaken  for  the  sarcomas. 

To  facflitate  this,  the  writers  suggest 
that  the  timiours  in  question  should  be  con- 
sidered according  as  they  are  foimd  — 
A.  In  the  soft  connective  tissues.  B.  In 
the  glands.    0.  In  the  bones. 

A.  In  the  soft  connective  tissues  the 
sarcomata  must  be  especially  distinguished 
from — 1.  Cysts.  2.  Abscesses.  3.  Hsema- 
tomas. 4.  Syphilitic  swellings.  5.  Inno- 
cent tumours. 

1.  Simjile  or  serous  Cysts. — The  lo- 
caUty  of  the  swelling  may  be  such  as  to 
make  it  highly  improbable  that  it  is  cystic. 
The  grovTth  may  have  been  more  rapid  than 
is  usual  in  cysts.  If  large  and  superficial, 
cysts  are  often  translucent — sarcomas  never. 
If  tapped  with  an  aspirator  or  fine  trocar, 
a  simple  cyst  wiU  be  entirely  emptied  and 
its  contained  fluid  will  be  formd  clear  and 
serous.  If  a  solid  sarcoma  be  tajDped,  only 
bright  blood  will  escape ;  if  one  that  is  un- 
dergoing cystic  degeneration,  the  fluid  that 
is  drawn  off  wiU  be  dark  and  blood-stained, 
and,  when  it  has  ceased  to  flow,  some  of  the 
swelling  vrill  stfll  remain  and  can  be  felt 
to  be  solid.  Fluctuation  is  much  more 
marked  in  a  cyst,  and  is  readily  transmitted 
from  its  extreme  boundaries.  This  is  not 
usual  in  sarcomas,  even  in  those  that  are 
imdergoing  cystic  degeneration. 

2.  Abscesses  which  are  chronic  and 
deeply  seated  may  simulate  sarcomas  very 
closely,  but  some  of  the  signs  of  inflamma- 
tion will  generally  be  present,  and  often 
there  is,  if  nothing  else,  a  httle  oedema  of 
the  superjacent  sldn.  On  the  other  hand, 
a  sarcoma  that  is  inflamed  may  closely 
simulate  an  abscess.  In  many  cases,  tapping 
alone  will  clear  up  the  diagnosis. 

3.  Hmmatomas,  as  already  mentioned, 
may  closely  simulate  or  be  simulated  by 
the  hsemorrhagic  sarcomas.  The  rapidity 
of  growth,  the  rapid  refilling  after  tapping, 
and  the  increase  in  size,  independently  of 
any  inflammatory  changes,  wfll  usually 
serve  to  distinguish  this  variety  of  sarcoma. 
For  it  must  be  remembered  that  tapping 
alone  will  not  decide  the  question,  the  dark- 
coloured  bloody  fluid  answering  equally 
well  for  the  contents  of  either  a  hffimor- 
rhagic  sarcoma  or  a  hsematoma,  and  the 
size  being  as  much  reduced  in  the  one  as  in 
the  other.  The  latter  swellings,  however, 
do  not  rapidly  increase  in  size  unless  they 
become  the  seat  of  siippuration. 

4.  The  diagnosis  from  Sijphilitic  Gum- 
mata  is  sometimes  very  difficult,  and  often 
at  first  impossible ;  for  although  other  evi- 
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dence  of  syphilis  in  the  same  individual  will 
make  the  diagnosis  of  gumma  probable, 
it  will  not  necessarily  disprove  the  sar- 
comatous nature  of  the  growth.  As  a  rule, 
a  decision  will  be  most  readily  arrived  at  by 
placing  the  patient  under  antisyphOitic 
treatment. 

5.  From  Innocent  Tumours. — The  li- 
pomata  and  soft  fibromata  are  the  innocent 
tumours  which,  to  the  touch,  most  resemble 
sarcoma,  but  it  is  chiefly  when  growing  in 
imusual  situations  or  existing  under  un- 
usual conditions,  such  as  being  injm-ed,  in- 
flamed, &c.,  that  any  difficulty  of  diagnosis 
arises.  A  satisfactory  conclusion  will  gene- 
rally be  arrived  at  by  a  careful  comparison 
of  the  physical  characters  of  the  sarco- 
mata vidth  those  of  the  innocent  tumoxurs. 
But  the  rapidity  of  the  grovrth  is  the  most 
essential  partictdar  into  which  inquiry 
should  be  made,  the  increase  in  size  of  the 
maUgnant  tumours  being  very  much  more 
rapid  than  that  of  the  innocent  one. 

Nsevoid  growths  also  may  simulate  sar- 
comata. Their  congenital  occurrence  and 
great  vascularity,  combined  with  the  fact 
that  their  size  may  be  diminished  on  pres- 
sure, will  generally,  but  not  always,  serve 
to  distinguish  them.  In  cases  of  large  sub- 
cutaneous naevi  the  diagnosis  may  be  very 
difficult. 

B.  In  the  Secreting  Glands. —  In  the 
breast,  parotid,  and  testis  more  particularly, 
the  sarcomata  have  to  be  diagnosed  from — 
1.  Carcinomata.  2.  Tumomrs  of  an  innocent 
nature.    3.  Cysts  and  abscesses. 

1.  Prom  the  Carcinomata  the  sarcomas 
may  be  distinguished,  in  most  cases,  by 
attention  to  the  descriptions  ah-eady  given 
of  the  clinical  characters  of  these  growths.  \ 
See    Caecinoma.     Diagnosis  is  not    of  j 
material  importance,  for  the  treatment  of  ■ 
each  class  of  tumom's  is  aEke.  Carcinomas  ! 
are  rare  in  the  parotid,  sarcomas  common.  | 

2.  From  Innocent  Tumoims  the  diagnosis 
may  be  made  by  attention  to  the  rapidity  of 
growth,  the  infiltration  of  the  tissues,  and 
the  affection  of  the  general  health,  as  well 
as  by  the  physical  characters  of  the  growth 
itself. 

Such  special  swellmgs  as  hsematoeele 
and  chronic  orchitis  are  considered  else- 
where. A  tumom*  of  long  duration  must 
not  be  judged  innocent  from  that  fact  alone. 
For,  though  of  slow  growth  and  apparently 
innocent,  it  may  after  some  years  begin  to 
grow  rapidly  and  exhibit  all  the  signs  of 
malignancy. 

3.  From  Abscesses  and  Cysts  the  dia- 
gnosis may  be  made  in  a  similar  manner  to 
that  already  described  in  dealing  with  sar- 


comas of  the  soft  connective-tissues,  bear- 
ing in  mind,  in  the  case  of  abscesses,  any 
points  of  special  history  which  may  belong 
to  the  part  of  the  body  affected — e.g.  history 
of  recent  parturition  and  lactation  in  the 
case  of  the  mammary  gland,  of  methral  in- 
flammation in  the  case  of  the  testis,  &c. 

C.  In  tlie  Bones. —  In  the  bones  the 
sarcomas  are  chiefly  simulated  by  or 
else  simulate — 1.  Joint-disease.  2.  Quiet 
necrosis  without  suppuration.  8.  Chronic 
periostitis. 

1.  From  Joint-disease  the  sarcomata  may 
be  diagnosed  by  the  healthy  condition  of 
the  patient,  by  the  rapid  increase  in  size  of 
the  sweUing,  the  enlarged  and  tortuoua 
veins  on  the  sm'face,  by  bulging  more  on 
one  side  of  the  articulation  than  another, 
by  the  frequently  painless,  though  limited, 
movement  of  the  joint  itself,  by  the  evident- 
implication  of  one  bone  greatly  in  excess- 
of  the  other,  by  the  absence  of  inflamma- 
tion and  of  starting  pain  at  night,  and  by 
the  failm-e  of  all  treatment.  It  must  be- 
clearly  remembered  that  the  joint  may  it- 
self become  diseased  by  the  encroachment 
of  the  tumour.  '  In  these  cases  of  sarcoma 
signs  of  inflammation  are  often  weU-marked, 
and  great  care  is  frequently  necessary  to 
establish  a  diagnosis. 

When  the  tumour  grows  fr'om  the  centre 
of  the  bone,  and  more  particularly  when  of 
the  myeloid  variety,  the  presence  of  '  egg- 
shell '  crackling,  and  occasionally  of  pulsa- 
tion, will  show  clearly  the  nature  of  th& 
swelling. 

2  and  3.  Swellings  on  bones  tlie  result 
of  quiet  necrosis  or  else  of  simple  or  syphi- 
litic chronic  periostitis  may  be  considered 
together.  In  many  cases  no  difficulty  arises 
in  separating  such  inflammatory  swellings 
from  the  sarcomata  of  bone,  but,  in  those 
instances  in  which  the  inflammatory  sjmip- 
toms  are  but  little  marked,  the  diagnosis 
may  be  so  difficult  that,  without  incising 
the  swelling,  it  is  not  possible  to  be  certain 
of  its  natm'e.  It  is  well  to  bear  in  mind,  in 
considering  such  a  case,  that  the  sarcomata 
almost  invariably  grow  at  the  epiphysial 
ends  of  the  bones,  so  that  any  tumour 
situated  on  the  shaft  is  not  likely  to  be 
sarcomatous.  Moreover,  in  cases  where 
the  swelling  is  due  to  periostitis,  its  shape 
is  suggestive  rather  of  enlargement  of  the 
bone,  -svith  preservation  of  the  general 
outline,  than  of  a  tumour  presenting  on 
one  aspect  alone  ;  whilst,  to  the  touch,  the 
sarcomatous  growth  is  not  hard  and  incom- 
pressible in  its  whole  extent,  but  in  parts  is 
often  soft  and  elastic.  EeUance  must  not 
be  too  strongly  placed  on  an  increase  or 
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abnormally  wide  variation  of  the  body 
temperatiu'e,  for  in  the  sarcomata  of  bone 
such  increase  and  variation  may  be  present, 
and  the  temperatm-e  chart  may  be  indis- 
tinguishable from  that  of  hectic  fever. 
Again,  if  the  swelling  be  due  to  chronic 
periostitis,  treatment  by  counter-irritants 
and  absorbents,  especially  iodide  of  potas- 
sium will  often  result  in  its  disappearance ; 
though,  if  quiet  necrosis  be  at  the  bottom 
of  the  inflammation,  this  disappearance 
will  not  take  place.  In  all  doubtful  cases 
an  exploratory  incision  should  not  be  too 
long  delayed.  And  even  after  such  incision 
has  been  made  the  diagnosis  is  not  always 
easy,  for  the  thickened  and  inflamed  soft 
tissues  arotmd  the  dead  bone  may  closely 
resemble  sarcoma. 

For  Etiology;  Clinical  differences  be- 
tiveen  malignant  and  innocent  tumours; 
and  for  Treatment  of  the  sarcomata,  see 
Malignant  Tumours. 

W.  MoRRANT  Baker. 

Anthony  A.  Bowlby. 

SAYRE'S  SPLINT  for  the  hip  con- 
sists  of  a  metal  bar,  which  reaches,  as  an 
outside  thigh-sphnt,  from  the  pelvis  to  the 
knee.  This  bar  is  composed  of  two  pieces, 
one  of  which  slides  within  the  other  and  is 
capable  of  being  fixed,  as  required,  by  a 
ratchet.  The  upper  end  of  this  bar  is  con- 
nected, by  means  of  a  ball-and-socket  joint, 
to  a  padded  metal  band,  which  is  meant  to 
encircle  the  pelvis ;  from  the  lower  end  of 
the  bar  two  arches  pass  off  with  sufficient 
span  to  reach  over  the  front  of  the  thigh 
to  the  inner  side  of  it,  where  they  become 
continuous  with  a  short  longitudinal  bar. 
At  the  lower  end  of  both  the  outer  and 
inner  longitudinal  bars  there  is  a  pulley, 
and  just  above  the  latter  there  is  a  buckle. 
There  is  also  a  perineal  band  which,  when 
the  splint  is  apphed,  is  buckled  ia  front  and 
behind  to  the  pelvic  girdle.  To  apply  the 
splint,  two  pieces  of  strapping,  with  a  piece 
of  webbing  stitched  to  one  end  of  each, 
should  be  fixed  to  the  inner  and  outer  sur- 
faces of  the  thigh  by  another  piece  wound 
spirally  round  the  limb,  and  by  a  few  turns  of 
bandage  placed  over  all.  The  pelvic  girdle 
and  perineal  band  should  next  be  adjusted, 
the  metal  bar  being  placed  in  position 
along  the  outer  side  of  the  limb ;  and  then 
the  pieces  of  webbing,  above  mentioned, 
should  be  carried  roimd  the  pulleys  at  the 
lower  end  of  the  splint,  and  fastened  up 
tightly  to  the  buckles.  By  turning  a  key 
the  splint  can  be  lengthened,  and  as  the 
thigh  is  fixed  by  the  strappuig  to  the  lower 
end  of  the  splint,  and  as  the  perineal  band 


will  check  upward  displacement  of  the 
pelvic  girdle,  the  lengthening  of  the  spUnt 
will  cause  extension  at  the  hip -joint.  See 

HiP-DISKASE.  BiLTON  PoLLARD. 

SCABIES,  or  the  ITG'K.—DefiniUon.— 
A  contagious  disease  of  the  skin,  due  to 
the  presence  of  a  small  mite  known  as  the 
Acarus  scabiei.    See  Acarus  Scahiei,  under 

ACARUS. 

Course  and  Symptoms. —  The  female 
acarus  penetrates  and  burrows  into  the  sub- 
stance of  the  epidermis,  and  oftentimes  into 
the  hair-follicles.  In  this  biurrow  or  cuni- 
culus,  which  in  the  early  stages  is  not  well- 
marked,  and  in  cleanly  people  is  difficult  of 
detection,  the  female,  being  imable  to  retreat 
by  reason  of  certain  projections  or  spines 
with  which  its  body  is  armed,  lives,  lays 
eggs,  and  dies ;  the  male,  on  the  other 
hand,  lives  on  the  surface  of  the  skin,  some 
say  in  the  shallower  burrows.  The  lesions 
produced  depend  upon  the  depth  of  pene- 
tration of  the  acarus  and  the  susceptibility 
of  the  individual  attacked.  The  earliest  signs 
are  the  formation  of  minute  inflammatory 
macules,  papules,  and  vesicles.  The 
sympathetic  irritation  is  very  consider- 
able, extending  to  parts  far  removed 
fi:om  the  seat  of  the  acarus  or  acari.  If 
neglected,  the  disease  spreads  daily,  until 
at  the  end  of  three  or  four  weeks  aU  the 
characteristic  parts  have  become  affected. 
The  position  of  the  burrow  is  beneath  the 
horny  layer  of  the  epidermis  and  in  the 
upper  part  of  the  rete.  The  burrow  is 
shghtly  raised  and  very  tortuous,  and  its 
average  length  is  one-fifth  of  an  inch,  but 
occasionally  it  reaches  the  length  of  two 
or  even  three  inches.  In  appearance  it  is 
of  a  whitish  or  yellow  colour,  and,  seen 
through  a  glass,  is  either  dotted  from  ova 
and  excreta  or  black  from  dirt.  A  vesicle 
is  often  formed  at  the  point  of  entrance  to 
the  bm-row,  at  the  other  end  of  which  will 
be  found  the  acarus.  As  a  rule,  biurrows 
are  only  to  be  discovered  between  the 
fingers  and  toes,  on  the  wrists,  and  on  the 
navel  and  penis ;  and  even  on  these  parts 
they  may  be  completely  destroyed  by 
scratching,  or  obscured  by  much  pustular 
eruption  and  scabs.  To  remove  an  acarus, 
it  is  necessary  to  place  a  needle  flat  upon 
the  sm'face  of  the  skin — and  not  perpendi-- 
cularly— the  point  is  then  inserted  into  the 
burrow  at  right  angles  to  its  coinrse,  and  on 
slowly  moving  it  away  fii'om  the  vesicular 
end,  the  acarus,  if  aUve,  will  adhere  to  the 
needle. 

The  eruption,  which  is  of  an  eczematous 
character,  is  always  accompanied  by  much 
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itcliing  at  night,  procliiced  by  the  warmth  of 
the  bedclothes.  Papules,  vesicles,  and  pus- 
tules may  all  be  present  at  the  same  time. 
The  papules  are  usually  mmierous,  always 
small,  and,  according  to  Dr.  Liveing,  gene- 
rally more  isolated  and  scattered  than  those 
of  simple  eczema,  and  do  not  early  develop 
into  large  excoriated  patches.  The  vesicles 
are  of  various  shapes  and  sizes,  usually 
have  inflamed  bases,  and  often  show  parts 
of  bm'rows  on  their  summits,  in  which 
condition  they  may  remain  or,  passing  into 
pustules,  increase  to  a  considerable  size 
and  extend.  The  disease  usually  begins  on 
the  hands,  especially  between  the  fingers, 
whence  it  is  commonly  communicated  to 
the  penis  in  m-ination.  In  women,  it  at- 
tacks the  mammae  about  the  region  of  the 
nipple,  and  in  all  cases  shows  a  preference 
for  the  softer  regions  of  the  trunk,  especi- 
ally the  warmer  parts,  and  also  the  inner 
surfaces  of  the  limbs.  In  adults,  the 
disease  is  never  found  either  on  the  scalp 
or  face — those  parts  being  much  exposed 
to  cold — and  only  occasionally  in  infants. 
In  young  childi-en,  the  buttocks  and  feet 
are  often  affected.  It  displays  a  prefer- 
ence for  those  parts  of  the  skin  which  are 
subject  to  any  pressure,  as,  for  instance, 
beneath  the  stays,  garters,  or  belt,  and 
upon  the  buttocks  of  people  who  sit  much. 
Scratching  produces  important  secondary 
lesions — excoriations,  torn  papules,  vesicles, 
and  pustules — which  result  in  crusts  of 
blood,  serum,  and  pus,  and  also  general 
dermatitis,  with  infiltration,  thickening, 
and  pigmentation.  In-itation  is  not  always 
confined  to  the  immediate  neighbourhood 
of  the  acari,  and  the  sympathetic  itching 
caused  by  them,  in  distant  parts,  accounts 
for  the  widespread  eruption  apparently  so 
out  of  proportion  to  the  cause.  Cases  of 
so-called  Norwegian  scabies — which  is  a 
more  serious,  exaggerated,  and  chronic 
form,  or  an  advanced  stage  of  the  same  dis- 
ease, resulting  from  neglect — have  been 
known  to  last  a  lifetime.  The  whole 
integument  becomes  chronically  inflamed 
and  covered  with  pustules  and  extensive 
crusts,  in  which  numerous  acari  and  ova 
are  found. 

Diagnosis.'- — The  only  diseases  with 
which  scabies  can  be  confounded  are 
eczema  and  prurigo,  and  the  following  are 
the  exact  points  which  distinguish  it  from 
them  : — The  position  of  the  eruption  ;  the 
time  and  amount  of  irritation  ;  the  presence 
of  burrows  and  acari ;  and  the  history  of  con- 
tagion. In  scabies,  the  eruption  is  limited  to 
certain  parts — between  the  fingers  or  toes, 
fronts  of  wrists ;  while  in  eczema  the  erup- 


tion spreads  from  the  margin  of  the  patches, 
and  is  never  limited  to  these  parts.  In 
prm-igo  the  hands  are  only  sUghtly  affected 
— usually  only  when  there  is  secondary 
eczema — the  characteristic  parts  attacked 
being  the  front  and  back  of  the  trunk  and 
the  extensor  sm-faces  of  the  limbs.  The 
irritation  in  scabies  is  always  worse  when 
the  skin  is  warm,  but  as  this  is  also  the 
case  to  a  modified  extent  in  both  eczema 
and  prm-igo,  the  other  points  are  the  only 
certain  signs  whereby  scabies  may  be  distin- 
guished fr'om  the  two  diseases  mentioned- 

Treatment. — This  consists  in  the  com- 
plete destruction  of  the  acari  and  their  ova. 
But,  in  order  to  do  this  effectively,  it  is 
necessary  to  open  up  the  burrows  in  which 
they  are  concealed.  This  part  of  the  treat- 
ment is  at  times  rendered  somewhat  diffi- 
cult by  reason  of  the  secondary  eczema. 
The  body  should  be  soaked  in  a  hot  bath, 
after  which  aU  parts,  where  bmrrows  are 
known  to  exist,  should  be  freely  rubbed 
with  soft  soap  and  a  brush,  and  the  entire 
sm-face  then  covered  with  an  ointment 
containing  some  parasiticide.  In  this  way 
the  scabs  will  be  iremoved,  the  burrows  will 
be  torn  open,  and  the  acari  and  their  ova 
destroyed.  After  the  process  has  been  re- 
peated once  or  twice,  according  to  circum- 
stances, the  disease  itself  will  be  cured, 
although  some  eczema  may  remain  as  the 
result  either  of  the  disease  or  of  the  treat- 
ment. The  effect  of  all  parasiticides  is 
more  or  less  irritating,  and  as  some  people 
suffer  much  from  them,  care  must  be  taken 
in  their  selection. 

The  two  essentials  in  the  treatment — 
that  is  to  say,  the  opening  up  of  the 
burrows  and  the  destruction  of  the  acari 
and  ova — can  be  combined  in  one  remedy, 
the  lotion  known  as  Vlemingkx's  solution, 
^  Calcis  gss.,  Sulph.  precip.  gj.,  Aq.  destiU. 
t5v.  This,  rubbed  in  forcibly  for  half  an 
hour  and  followed  by  a  hot  bath  with 
plenty  of  soap,  will  often  effect  an  imme- 
diate cm'e.  But  it  is  a  rough  method,  and 
should  only  be  used  when  time  is  a  great 
object.  A  milder  plan,  and  one  almost 
as  rapid  in  its  results,  is  to  combine  the 
soft  soap  with  the  parasiticide,  as  in 
Hebra's  modification  of  Wilkinson's  oint- 
ment— Sulph.  prsecip.  et  picis  liq.  aa  ^-vj. ; 
Saponis  vii'idis  et  adipis  aa  lb.  j. ;  Cretse  giv. 
Fiat  unguentum. 

The  sulphur  vapour  bath  is  recom- 
mended by  some  authorities,  but  it  is  far 
less  effectual  than  ointments.  If  the  sul- 
phur ointment  of  the  B.P.  be  employed,  it 
should  be  reduced  to,  at  any  rate,  one-third 
its  strength.    It  is  necessaiy  to  remark 
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-that  the  antiparasitic  remedies  should  be 
cliscontiaued  as  soon  as  possible,  and  that 
the  subsequent  eczema  should  be  treated 
with  soothing  powders,  lotions,  or  oint- 
ments. •  It  is  also  important  to  note  that 
the  underclothes  worn  by  the  patient  should 
be  baked  in  an  oven,  so  that  all  ova  may  be 
destroyed. 

The  following  applications  are  all  most 
useful  for  the  destruction  of  the  acari : — 

Kr  Olei  cadini  et  sulph.  prtecip.  aa  5iij- ; 
Glycerini  amyli  f5yj. ;  Adipis  benzoati  ad 

R  Styracis  liquidi  fgj. ;  Adipis  gij. 

B:  Styracis  liquidi  f5j.;  Sp.  vini  rect. 
f5ij. ;  01.  oUvse  fgj.    Fiat  linimentum. 

R  Pulv.  staphisagrise  3j. ;  Adipis  giij.  _ 

R  BalsamiPeruviani5ss.vel5j-;  Adipis 
3j.  Suitable  when  for  some  special  reason 
sulphm-  is  not  advisable. 

B.  Naphthol.  f5ss. ;  Adipis  gj. 
-  It  is  quite  unnecessary  to  employ  any 
internal  treatment  in  Scabies. 

Malcolm  Moeeis. 

SCALDS.   See  Burns. 

SCALDS  OF  THE  GLOTTIS  are  most 
commonly  met  with  in  infants  or  young 
children,  from  attempting  to  drink  out  of  the 
spout  of  a  kettle ;  or  else  in  adults  from  the 
inhalation  of  steam  in  boiler  accidents,  or 
of  ignited  gas  in  explosions.  In  the  latter, 
the  hps  and  face,  and  even  the  whole  body, 
are  involved;  in  the  former,  the  scald- 
ing steam  is  drawn  into  the  interior  of  the 
larynx,  and  even  into  the  trachea,  by  the 
sudden  inspiration  which  precedes  the  cry 
of  pain  caused  by  the  contact  of  the  boilirig 
water 

The  severity  of  the  injury  presents  con- 
siderable variations  in  each  case.  The 
mouth  itself  may  escape  so  completely  that, 
on  casual  inspection,  there  is  nothing  serious 
visible,  while  in  reality  the  edges  of  the 
epiglottis  are  scorched  and  shrivelled,  and 
the  upper  and  back  part  of  the  larynx 
swollen  and  bUstered;  or  the  lips  and 
tongiie  may  be  reddened  and  covered 
with  vesicles  full  of  exuded  lymph,  or  vnth 
shreds  of  yellowish  epithelium  hanging 
down  from  the  swollen  papillae.  Sometimes, 
there  is  merely  a  sHght  degree  of  hyper- 
emia; at  others,  particularly  if  the  fluid 
bas  entered  the  mouth,  the  epitheliimi  is 
raised  up  and  detached  just  as  in  scalds  of 
the  skin. 

The  symptoms  are  inunediate,  due  to 
the  injury  itself,  or  remote,  consequent 
on  the  mflammation  that  always  ensues. 
Severe  bm-ning  pain  is  always  present :  in 


a  child  the  screaming  is  incessant  until, 
partly  from  exhaustion,  partly  from  the 
oedema  which  very  rapidly  sets  in  wherever 
there  is  any  loose  connective  tissue,  the 
voice  fails  completely,  and  there  is  nothing 
to  be  heard  but  a  hoai'se,  croupy  inspiration. 
Often,  the  child  tries  to  thrust  its  hand  into 
its  mouth  or  clutches  wildly  at  its  throat. 
Great  restlessness  and  anxiety,  or  a  con- 
tinual sense  of  impending  suffocation,  are 
always  present.  Difficulty  of  swallowing 
sets  in  from  the  first ;  dyspnoea  may  also 
be  immediate,  but  more  often  it  becomes 
more  marked  in  the  course  of  a  few  hours, 
in  consequence  of  the  oedema  and  inflam- 
mation. 

Exudation  and  sweUing  follow  rapidly — 
most  marked,  of  course,  in  the  submucous 
tissue  of  the  injured  part,  and  particularly 
where  the  fibres  are  loose  and  yielding.  By 
the  root  of  the  tongue,  round  the  base  of  the 
epiglottis,  and  along  the  course  of  the  folds 
leading  from  its  sides  to  the  arytenoid  car- 
tilages, are  the  favourite  places.  The  ven- 
tricles are  rarely  much  involved,  and  the 
true  vocal  cords,  where  there  is  no  sub- 
mucous tissue,  hardly  ever.  The  epiglottis 
itself  may  appear  hard  and  shrivelled;  the 
folds  behind  it  are  swollen  up  so  that  they 
can  easUy  be  felt  with  the  finger,  or  seen, 
when  the  tongue  is  depressed,  as  smooth, 
rotmd,  semi-translucent  masses  on  either 
side,  reaching  nearly  across  the  middle  Une. 
Below,  in  the  lower  part  of  the  larynx  and 
trachea,  similar  changes,  though  of  less 
severity,  are  not  uncommon ;  probably  due 
to  the  direct  effect  of  the  injury,  although 
perhaps  in  some  instances  the  result  of  ex- 
tension of  the  inflammation.  In  short,  the 
appearances  are  those  of  acute  laryngitis, 
with  more  or  less  oedema  of  the  glottis. 

As  this  stage  is  reached,  generally  some 
few  hours  after  the  accident,  and  often  pre- 
ceded by  a  period  of  delusive  repose,  the 
symptoms  become  more  and  more  grave. 
The  dyspncea,  especially,  increases  slowly 
and  surely,  becoming  worse  the  whole 
time,  but  interrupted  now  and  then  by 
paroxysmal  attacks  of  asphyxia,  each  of 
which  seems  as  if  it  would  prove  instantly 
fatal.  Inspiration  is  much  more  impeded 
than  expiration,  especially  in  children ;  the 
breathing  has  a  hoarse,  croupy  sound ;  the 
voice  is  completely  lost ;  and  with  its  chest 
thrown  forwards  and  its  chin  upwards,  so 
as  to  secure  the  greatest  muscular  aid,  the 
child  sits  propped  up,  perfectly  quiet,  with 
its  whole  energy  directed  to  its  respu-ation. 
The  face  is  pale  and  cyanosed,  the  lips 
dusky,  the  skin  bedewed  with  perspiration, 
the  pupils  dilated,  and  all  the  symptoms  of 
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asphyxia  are  present.  At  length  the  child 
sinlvs  into  a  state  of  collapse,  or  death  takes 
place  suddenly  dui-ing  one  of  the  paroxysms. 

Later  on,  if  this  stage  does  not  prove 
fatal,  inflammatory  affections  of  the  bronchi 
and  Imigs  ensue.  The  temperature  rises, 
all  the  signs  of  fever  set  in,  and  a  low  in- 
sidious form  of  broncho-pneumonia  makes 
its  appearance — peculiarly  dangerous  not 
only  in  itself,  but  also  from  the  circum- 
stances which  have  preceded  it,  and  the 
conditions  under  which  it  appears. 

The  2^1'ognosis  is  at  all  times  exceedingly 
grave.  The  case  may  sometimes  terminate 
fatally  at  once,  from  the  shock  of  the  injm-y. 
More  often  the  symptoms  subside  for  a  short 
time,  and  then,  especially  at  night,  break 
out  again  with  a  succession  of  paroxysms, 
any  one  of  which  may  be  the  last;  and 
when  this  stage  has  passed,  owing  to  the 
inflammation  that  follows,  convalescence  is  , 
always  protracted  and  tedious. 

Treatment. — The  first  object  is  to  con- 
fine the  inflammation  following  the  injury 
within  the  narrowest  possible  limits,  so 
that  there  may  be  fi;ee  entry  for  the  air, 
and  that  the  lungs  may  not  collapse  or 
become  involved  by  gradual  extension  of 
the  mischief.  Then,  every  care  must  be 
taken  to  prevent  the  access  of  anything 
that  coidd  UTitate  the  larynx.  The  mu- 
cous membrane  becomes  intensely  sensi- 
tive when  it  is  inflamed,  and  what  would 
hardly  be  noticed  under  ordinary  conditions, 
or  at  most  would  give  rise  to  a  transient 
cough,  may_  now  excite  such  a  paroxysm  of 
spasmodic  contraction  that  death  ensues 
before  any  rehef  can  be  afforded.  Finally, 
there  is  the  question  of  tracheotomy,  or,  in 
children,  of  laryngo-tracheotomy,  either  as  a 
preventive  measmre  or  to  reUeve  already  ex- 
isting obstruction. 

The  temperatm-e  of  the  air  breathed 
must  be  perfectly  equable,  and  it  ought  to 
be  saturated  with  moisture.  This  is  best 
managed  by  surroimdiag  the  cot  with  cur- 
tains, and  conducting  the  steam  of  a  kettle  \ 
into  one  corner ;  in  this  way  cold  draughts 
and  dusty  air  may  be  completely  excluded, 
but  care  must  be  taken  not  to  raise  the 
temperature  too  high,  so  as  to  avoid  the  in- 
tense depression  caused  by  a  warm  moist 
atmosphere.  Perfect  rest  is  essential ;  but, 
as  a  rule,  if  the  difficulty  of  breathing  is  at 
all  great,  the  patient  wUl  remain  perfectly 
quiet  of  himself.  Ice  round  the  neck,  ap- 
plied by  means  of  a  collar,  and  the  con- 
tinual sucking  of  small  fragments,  retaining 
them  as  long  as  possible  in  contact  with  the 
faiices,  will  help  to  keep  the  hyperasmia  in 
check  and  to  diminish  the  sensitiveness. 


Bromide  of  potassiimi  has  been  recom- 
mended for  this  pui-pose,  but  as  a  rule  the 
symptoms  come  on  before  the  drug  has 
time  to  act.  Leeches  appUed  to  the  sternum 
or  at  the  lower  part  of  the  neck,  pm-gatiyes, 
and  emetics — especially  those  which  act  like 
alum,  without  leaving  behind  any  lasting 
depression — are  of  the  greatest  service  in 
mild  cases.  Aconite  and  antimony  are  of 
use  occasionally  when  there  is  a  consider- 
able rise  of  temperature,  and  smaU  doses  of 
calomel,  gi\  j.  to  gi-.  ij.  every  hom-,  until 
there  are  free  bihous  evacuations,  enjoy  a 
high  reputation. 

If,  in  spite  of  treatment,  the  dyspnoea 
continues  to  increase,  and  if,  without  there 
being  any  marked  spasmodic  attack,  ia- 
spkation  is  becoming  more  difficult  and 
the  chest-walls  are  falling  ia,  the  choice 
will  he  between  fi-ee  scarification  of  the 
swollen  parts  of  the  larynx,  so  as  to  pro- 
cure the  evacuation  of  as  much  exudation 
as  possible,  or  opening  the  windpipe  lower 
down.  The  former  operation,  particularly 
when  the  most  swollen  parts  are  the  ary- 
epiglottic  folds,  which  is  usually  the  case, 
may  be  accomplished  without  much  diffi- 
culty, either  by  means  of  an  instrument 
devised  for  the  purpose  or  with  an  ordinary 
sharp-pointed  bistoury,  of  which  all  but  the 
half- inch  nearest  the  point  has  been  guarded 
by  a  spirally  wound  piece  of  strapping.  The 
folds  can  easily  be  felt  with  the  forefinger 
of  the  left  hand,  and  fi'ee  incisions  may  be 
made  on  their  upper  sm-face.  With  reason- 
able care  there  is  no  danger  of  wounding 
any  important  stinicture,  and  it  is  surprising 
both  how  Uttle  of  the  exudation  comes  from 
a  comparatively  large  wound,  and  how  small 
that  wound  becomes  when  the  part  resumes 
its  normal  dimensions.  The  chief  difliculty 
arises  from  the  degi-ee  of  dyspnoea  from 
which  the  patient  is  aheady  suffering,  and 
from  the  spasmodic  contraction  sometimes 
induced  when  the  finger  touches  the  larynx. 

It  is  best  to  postpone  tracheotomy  as 
long  as  possible,  but  it  must  not  be  for- 
gotten that  spasmodic  contraction  may 
come  on  with  the  shghtest  cause,  even  on 
movement,  when  a  larynx  is  inflamed,  and 
that  any  of  these  attacks  may  prove  fatal. 
The  operation  gives,  it  is  true,  protection 
fi-om  one  of  the  great  dangers  of  this  acci- 
dent, and  helps  also  to  prevent  coUnpse  of 
the  lung  and  subsequent  hepatisation ;  but 
in  a  cluld  it  is  a  matter  of  some  gi-avity, 
and  it  adds  an  additional  cause  for  the  in- 
flammation of  the  bronchi  and  lungs  which 
so  commonly  follows.  But  if  tracheotomy 
is  reserved  to  the  last,  and  performed  only 
in  cases  that  are  almost  desperate,  the  ill 
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result  must  not  be  laid  entirely  to  the 
credit  of  the  operation.  In  aU  probability,  if 
it  were  done  at  an  eai'her  period  and  in  a 
larger  number  of  cases,  instead  of  being 
reserved  for  those  in  which  inflammation 
has  already  set  in,  and  probably  extended 
into  the  bronchi,  the  results  would  be  very 
different.  In  any  case  it  is  advisable  to 
insert  a  soft  india-nibber  tube  as  early  as 
possible,  so  as  to  avoid  the  ulceration  of 
the  mucous  membrane  and  necrosis  of  the 
cartilages,  not  imcommonly  seen  after  the 
introduction  of  metal  ones. 

C.  Mansell  Moullin. 

SCALP,  Injuries  and  Diseases  of  the. 
The  skin  covering  the  cranial  vault  is  inti- 
mately connected,  by  means  of  strong  fibro- 
fatty  tissue,  with  the  tendon  of  the  occipito- 
frontahs.  These  three  structures  consti- 
tute the  scalp,  whose  inner  surface,  formed 
by  the  smooth  aponem-osis  of  the  muscle,  is 
attached  to  the  pericranimn  by  loose  areolar 
tissue  and  small  vessels,  and  is  freely  mov- 
able over  it. 

HEMATOMA,  or  a  flTiid  blood-tiunour  of 
the  scalp,  is  often  the  result  of  a  blow. 
These  tumours  are  situated  either  beneath 
the  skin,  beneath  the  aponeurosis,  or  be- 
neath the  pericranium.  If  blood  collects 
between  the  skin  and  the  aponeurosis,  its 
amount  must  be  very  limited,  as  the  tissue 
here  is  unyielding ;  but  if  it  is  poured  out 
beneath  the  aponeurosis,  the  extravasation 
may  be  very  extensive — sufficient  indeed  to 
lift  the  scalp  away  from  the  pericranium. 
It  is  limited  in  front  and  behind  by  the 
attachments  of  the  occipito-frontalis,  whilst 
laterally  it  descends  as  low  as  the  zygoma, 
for  the  lateral  edge  of  the  tendon  is  con- 
tinued to  that  bony  process  by  a  thin  mem- 
brane which  hes  superficial  to,  but  not  in 
immediate  relation  with,  the  temporal  fascia. 
Fortunately,  the  vessels  in  the  subaponeu- 
rotic space  are  small,  or  this  accident  would 
be  far  from  rare.  A  blood-collection  which 
involves  the  separation  of  the  pericranium 
fi:om  the  skull  is  known  as  a  Cephalhe- 
matoma, and  is  necessarily  limited  to  one 
bone  by  the  dipping  in  of  the  pericranium 
at  the  sutures.  It  occmrs  commonly  over 
the  right  parietal  bone  during  parturition, 
or  may  follow  a  blow  in  an  infant. 

The  treatment  of  blood-extravasation  of 
the  scalp  shovdd  be  conducted  on  those  gene- 
ral principles  which  guide  the  surgeon  in 
the  management  of  haBmatomata  occurring 
in  other  parts  of  the  body.  It  should  be 
mainly  expectant,  for,  imless  these  collec- 
tions are  very  extensive,  the  hope  may  be 
indulged  in  that  they  will  clear  up  tindor 


the  influence  of  evaporating  lotions,  and 
an  arrest  of  the  movement  of  the  scalp  by 
means  of  strapping  carefully  applied.  If 
these  measures  fail,  antiseptic  aspiration 
may  be  tried ;  but  if  any  septic  or  inflam- 
matory change  occur  within  the  tumour, 
free  incision  at  dependent  points  must  at 
once  be  practised,  and  the  whole  cavity 
washed  out  with  some  efficient  antiseptic 
agent.  Free  drainage  must  then  be  pro- 
vided for,  and  the  di-essing  should  be  either 
gauze  or  wood-wool,  impregnated  with 
carboHc  acid,  iodoform,  or  corrosive  subli- 
mate. Shaving  of  the  head  is  necessary, 
if  the  blood-extravasation  be  extensive  and 
complete  antisepsis  be  attempted. 

Wounds  of  the  Scalp  partake  of  the 
same  characters  wliich  distinguish  wounds 
of  other  superficial  regions.  The  incised, 
lacerated,  and  contused  varieties  are  the 
most  common.  They  are  peculiar  in  the 
facts  that  they  do  not  gape,  and  that,  even 
if  small,  they  may  give  rise  to  a  good  deal 
of  bleeding,  because  the  arteries  he  in  the 
subcutaneous  fibrous  tissue  and  are  unable 
to  either  contract  or  retract — partly  in  con- 
sequence of  the  rigidity  of  this  tissue,  and 
pai'tly  as  a  result  of  the  attachment  of  their 
outer  coats  to  it.  The  partial  division  of 
vessels  is  another  potent  cause  of  profuse 
haemorrhage  from  the  scalp.  This  haemor- 
rhage can  always  be  easily  controlled  by 
pressure.  The  bandages  should  be  carefully 
appHed  without  undue  force,  as  more  than 
one  case  has  been  reported  in  wliich  a  scalp 
bandage  has  produced  sloughing  of  the 
cranial  coverings.  The  hairs  of  the  scalp 
are  so  strongly  attached  that  cases  are  on 
record  in  which  the  scalp  had  been  torn  off 
by  force  conveyed  through  the  hairs — the 
latter  collectively  possessing  very  consider- 
able strength.  Large  portions,  or  even  the 
whole,  of  the  scalp  may  be  stripped  off 
from  the  vault  of  the  skull  without  losing 
vitality,  since  the  scalp  carries  its  blood- 
supply  with  it,  its  arteries  lying  between 
the  various  layers  of  tissue  of  which  it  is 
composed.  The  danger  of  scal^)  wounds  is 
coincident  with  and  is  chiefly  caused  by 
the  opening  up  of  the  subaponeurotic  space, 
the  spread  of  inflammation  being  so  easy 
in  the  loose  areolar  structm'e  which  inter- 
venes between  the  tendon  and  the  peri- 
cranium. If  the  bone  is  exposed  by  the 
stripping  up  of  the  pericranium  it  does 
not  necessarily  follow  that  it  wiU  necrose, 
as  it  is  in  most  part  nourished  by  the  en- 
dosteal vessels.  It  is,  however,  tmdoubtedly 
a  fact  that  the  most  common  cause  of  in- 
tracranial  iaflammation  is  injm-y  to  the 
scalp,  with  stripping  up  of  the  pericranium. 
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Another  noteworthy  point  about  injury  to 
the  scalp,  with  exposiure  or  bruising  of  bone, 
is  that,  should  unhealthy  inflammation 
ensue,  the  emissary  veins  may  be  the 
carriers  of  septic  products  into  those  of 
the  diploe,  or  into  the  sinuses  within  the 
cranium.  In  either  case  a  fatal  pyaemia, 
preceded  by  thrombosis  and  ostitis,  is  likely 
to  supervene. 

Treatment. — Absolute  cleanliness  and 
antisepsis  are  of  the  first  importance  in  the 
management  of  aU  scalp-wounds.  If  a  large 
portion  of  scalp  has  been  stripped  off  the 
cranium,  infinite  pains  should  be  taken  to 
make  the  whole  aseptic  by  removing  the 
hair  and  by  diUgent  washing.  The  torn 
edges  can  then  be  united  by  sutures,  counter- 
openings  being  made  at  dependent  points, 
through  which  di-ainage-tubes  should  be  in- 
serted, and  over  all  a  carbohc  gauze  and  saU- 
cyhc  wool  dressing  be  accm-ately  adjusted. 
Thus  treated,  cases  oftentimes  apparently 
the  most  severe  convalesce,  especially  if 
the  patient  be  young,  with  great  rapidity. 
Wounds  which  do  not  pass  through  the 
occipito-frontalis  tendon  heal  rapidly  with- 
out any  special  treatment.  Scabs  are,  how- 
ever, apt  to  form  over  these  trivial  wounds, 
and  it  is  necessary  therefore  to  be  careful 
that  no  wound-secretion  remains  pent  up. 
Injmies  of  the  scalp  are  especially  dangerous 
in  those  cases  in  which  other  injm-ies  would 
be  serious,  as  in  patients  suffering  from 
alcoholism  or  albuminuria,  or  the  subjects 
of  haemophiha.  In  patients  who  are  sodden 
with  alcohol,  delirium  tremens,  or  a  low 
form  of  iuflanamation  accompanied  by  a 
low,  muttering  delirium,  may  ensue,  which 
it  will  tax  to  the  utmost  the  powers  of 
the  surgeon  to  subdue.  In  albuminm-ia, 
an  asthenic  form  of  inflammation  is  apt  to 
come  on  which  heralds  a  fatal  issue.  In 
hsemophilia,  the  wounds  are  best  left  en- 
tirely alone,  exposed  to  the  air  without 
any  interference.  The  only  treatment  which 
the  writer  has  seen  successfully  adopted  in 
such  cases  is  the  local  application  and  in- 
ternal administration  of  turpentine. 

After  all  bad  scalp-injiuies  the  patient 
should  be  kept  at  rest  for  some  days,  the 
primse  vise  should  be  put  in  order,  and  the 
diet  should  be  unstimiilafcing,  moderate  in 
quantity,  and  largely  composed  of  milk  and 
foods  made  with  milk. 

Inflammation  readily  occurs  about  a 
wound  of  the  scalp  if  any  secretion  be  pent 
up,  or  if  asepsis  be  not  attained.  Shaving, 
free  drainage,  and  poulticing  will  prevent 
its  extension  in  most  cases.  It  has,  how- 
ever, a  tendency  to  assume  an  erysipelatous 
form,  and  then  the  whole  scalp  may  become 


'boggy,'  and  the  course  of  the  case  wiU 
not  be  so  simple.  Much  redness  and  swell- 
ing are  not  possible,  on  accoimt  of  the  ana- 
tomical pecuharities  of  the  tissue.  In- 
flammation is  most  serious  when  the  sub- 
aponeurotic space  is  opened,  or  when  the 
bone  is  laid  bare  by  the  stripping  up  of  the 
pericranium. 

Erysipelas  of  the  Scalp  usually  follows 
a  wound  and  may  be  caused  either  by 
the  conveyance  of  infection  from  another 
patient,  through  the  air,  or  by  means  of 
tainted  sponges,  instruments,  &c.,  or  may 
arise  de  novo  under  conditions  which  were 
apparently  the  least  likely  to  produce  it. 
The  early  diagnosis  between  local  inflam- 
mation, with  formation  of  pus  underneath 
the  scalp,  and  an  attack  of  erysipelas,  is  in 
some  instances  difiicult.  In  the  former 
case  the  inflammatory  focus  would  be  more 
or  less  limited  and  defined,  and  must  have 
been  preceded  by  local  injury.  The  pus 
would,  moreover  (if  formed),  bag  at  the 
dependent  and  attached  borders  of  the  scalp. 
In  the  latter  case  the  general  constitutional 
symptoms  would  probably  be  more  marked, 
and,  at  the  very  commencement  of  the  attack, 
vomiting  and  enlargement  of  the  cervical 
glands  would  be  important  points  to  note. 
Cutaneous  erysipelas  of  the  scalp  com- 
monly extends  to  the  face,  and  can  usually 
be  with  ease  subdued  by  frequently  changed 
warm  compresses  of  lead  lotion  and  by 
nutritious  diet.  The  temperature  may 
range  up  to  102°  or  103°  Pahr.,  and  for  two 
or  three  nights  the  patient  may  suffer  firom 
a  little  delirium.  In  those  cases  in  which 
the  whole  thickness  of  the  scalp  is  involved 
and  the  bone  is  bare,  we  have  to  deal  with 
a  cellulitis  which  is  extremely  dangerous ; 
but,  even  in  the  worst  cases,  free  incisions, 
antiseptic  washings,  ample  diet,  perchloride 
of  iron  and  quinine,  with  stimulants,  will 
do  a  great  deal  to  bring  about  recovery. 

Abscess  of  the  scalp  is  small  and  unim- 
portant if  situated  above  the  aponem-osis, 
and  commonly  happens  from  the  scabbing 
over  of  a  wound  before  the  deeper  parts  are 
healed.  If  pus  forms  beneath  the  aponeu- 
rosis, the  collection  may  be  very  extensive 
and  serious.  The  treatment  consists  in 
shaving,  free  incision  at  dependent  points 
— above  the  zygoma,  at  the  upper  margin 
of  the  orbits  or  in  the  occipital  region — with 
antiseptic  irrigation  and  dressings.  The 
sinuses  which  remain  after  a  large  abscess 
of  the  scalp  has  been  evacuated  are  some- 
times dif&cult  to  close.  The  best  way  is 
to  adopt  Mr.  Hilton's  plan  of  secm-ing  rest 
to  the  scalp  by  well-appUed  strapping. 
Abscess  in  the  temporal  fossa  may  be 
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mentioned  in  this  place.  The  pus  tends  to 
pass  down  beneath  the  zygoma,  and  does 
not  point  above  it  in  consequence  of  the 
exti-eme  density  and  strength  of  the  tem- 
poral fascia.  It  should  be  opened  above 
the  zygoma  as  soon  as  deep  fluctuation  can 
be  felt. 

Boils  cmd  carbuncles  occm*  upon  the 
scalp.  A  carbuncle  in  this  region  may  be 
most  serious.  It  may  commence  in  the 
soft  parts  covering  the  skull  or  extend  to 
them  after  first  attacking  neighbouring 
parts,  such  as  the  back  of  the  neck.  See 
Boils  ;  Carbuncle. 

SiiiPLE  AND  Malignant  Tumours  are 
by  no  means  imcommon  on  the  scalp. 

Sebaceous  cyst  is  the  most  usual  form 
of  simple  tumour.  If  congenital,  it  is  known 
by  the  name  of  dermoid  cyst,  occurs  fre- 
quently near  the  outer  angle  of  the  orbit, 
and  often  involves  the  wall  of  the  cranium. 
^Vhen  placed  in  the  median  line,  the 
diagnosis  from  meningocele  is  almost 
impossible.  See  Meningocele.  Sebaceous 
cysts,  which  are  not  of  congenital  origin, 
occm-  at  any  age  after  puberty,  but  most 
frequently  in  middle  life.  They  may  be 
multiple,  and  by  their  gradual  increase  in 
size  during  many  years  may,  in  rare  cases, 
involve  the  cranial  vault.  The  orifice  of 
the  obstructed  foUicle  is  generally  visible, 
and  the  tmnour  itself  is  round  or  oval, 
tense,  fr'eely  movable,  hard,  or  fluctuating. 
These  cysts  can  be  removed  by  dissection, 
or  by  transfixion  and  subsequent  avulsion 
of  the  wall  of  the  sac.  No  part  of  the  latter 
must  be  left,  or  troiiblesome  after-con- 
sequences will  ensue.  These  operations 
should  never  be  lightly  undertaken,  and 
never  except  in  persons  in  perfect  health. 
The  removal  of  a  congenital  cyst  is  more 
difficult,  partly  on  accoimt  of  its  greater 
depth  from  the  sm-face,  and  in  part  on 
accoimt  of  the  thinness  and  delicacy  of  the 
cyst-wan,  and  the  adhesion  of  the  latter 
to  the  bone.  When  a  sebaceous  cyst  ul- 
cerates, the  diagnosis  from  epithelioma  is 
not  easy.  The  base  of  the  ulcerated  cyst 
is  movable  and  not  very  hard ;  the  granu- 
lations exuberant,  and  there  is  no  evidence 
of  surface-decay ;  the  discharge  is  offensive, 
and  the  glands  in  the  neck  might  be  en- 
larged.  See  Sebaceous  Cysts. 

Epithelioma  generally  commences  as  a 
crack  or  pimple,  and  there  would  be  no 
history  of  a  previous  cyst.  The  base  would 
be  hard  and  fixed,  and  if  at  certain  points 
vegetative  outgrowths  were  apparent,  the 
general  tendency  would  exhibit  an  eroding 
and  destructive  character.  Bodent  ulcer 
not  infrequently  attacks  the  scalp  primarily, 


but  it  may  do  so  secondarily  after  destroy- 
ing a  portion  of  the  face.  See  under  Car- 
cinoma; Ulcers. 

The  treatment  of  epitheUoma  and  ro- 
dent cancer  is  wide  excision.  An  ulcerated 
sebaceous  cyst  must  also  be  excised.  In 
epithelioma  the  glands  in  the  neck  may  be 
impHcated  so  much,  by  the  time  the  patient 
is  seen,  as  to  make  operation  imjustifiable. 
In  rodent  cancer,  the  disease  must  be  re- 
moved, even  if  it  extends  into  the  bone ;  and 
at  the  close  of-such  an  operation,  the  applica- 
tion of  chloride  of  zinc  paste  is  most  useful. 

Syphilitic  ulceration  of  the  scalp  is 
occasionally  most  intractable. 

The  pachydermatous  tvmiour  of  the 
scalp  is  very  rare.  It  is  a  locaUsed  fibrous 
change  affecting  the  skin  and  deeper 
tissues.  It  is  movable,  and  causes  much 
deformity.  It  has  been  successfully  re- 
moved by  the  knife,  but  it  is  best  for  the  sur- 
geon not  to  interfere.  "When  multiple  sub- 
cutaneous fibrous  tumours  are  found  upon 
a  patient,  one  of  them  may  be  discovered 
beneath  the  skin  of  the  scalp.  Outgrowths 
from  the  skull,  such  as  exostoses  and  nodes, 
must  not  be  mistaken  for  scalp-diseases. 

For  NcBvus  of  the  scalp,  see  NiEVOS. 

Pulsating  Tumours  of  the  Scalp. 
1.  Anev/rism  of  a  scalp-artery  takes  place 
after  some  injury — usually  partial  division 
of  a  vessel.  It  is  rare,  has  the  typical 
signs  of  aneurism,  varies  from  the  size  of 
a  pea  to  that  of  a  bean,  and  can  be  cured 
by  either  pressure  or  excision. 

2.  The  common  seat  of  cirsoid  amev/rism 
is  the  scalp.  It  is  formed  by  a  congeries  of 
dilated  vessels,  which  pulsate  with  a  loud 
systolic  bruit.  The  slan  over  the  tumomr 
is  hotter  and  thinner  than  elsewhere,  and 
the  unaltered  cranial  vault  can  be  palpated 
through  the  worm-Kke  mass  of  the  tumour. 
See  Cirsoid  Aneurism. 

3.  Hernia  cerebri.  See  Brain,  Hernia 
of  the. 

4.  Encephalocele.    See  Meningocele. 

5.  Sarcomata  of  the  dv/ra  mater  or 
crammm,,  if  rapidly  growing,  pulsate.  _  The 
pulsation  is  not  affected  by  compression  of 
the  arteries  of  the  scalp,  and  pressure  upon 
the  tumour  does  not  produce  cerebral 
symptoms.  The  tumour  is  perfectly  fixed, 
and  evidently  attached  to  or  continuous 
with  the  bone.  Egg-shell  crackling  may 
be  present.  The  diagnosis  can  rarely  be 
made  at  such  an  early  period  as  to  justify 
operative  measures. 

6.  Pulsating  hcsmatoma  containing  cere- 
bro-spinal  fluid  as  well  as  blood.  For  a  de- 
scription of  this  form  of  pulsating  tmnour,, 
see  Meningocele, 


382 


Scalp,  Injuries  and  Diseases  of  the 


For  cutaneous  and  parasitic  affections 
of  the  scalp,  see  Tinea  Tonsurans  ;  Pedi- 
cuLi ;  HoENS.      Charles  A.  Ballance. 

SCALPELS  are  small  knives  which 
are  used  for  most  surgical  operations  re- 
quiring dissection.  There  are  three  patterns 
of  scalpels,  which  differ  from  one  another 
slightly  in  the  way  the  point  is  made.  The 
common  operating  scalpel  is  sharpened  on 
one  edge  only,  and  hoth  edges  are  rounded 
off  towards  the  point,  so  that  the  latter  is 
in  a  line  with  the  middle  of  the  blade.  In 
another  pattern,  the  back  of  the  scalpel  is 
sharpened  for  about  half  an  inch  near  the 
point ;  in  a  third,  the  cutting  edge  only  is 
rounded  off,  and  the  back  of  the  scalpel  runs 
straight  on  into  the  point. 

SCAPULA,  Diseases  of  the. — A  large 
variety  of  tumoiu-s  is  found  connected 
with  the  scapula.  By  far  the  greater 
mmaber  start  from  the  bone  itself,  and 
gradually  involve  the  entire  scapula,  the 
muscles  and  soft  structures  attached  to  it, 
the  shoulder-joint  and  clavicle,  and  are 
malignant.  The  ordinary  growths,  met 
with  in  other  regions,  present  the  same 
characters  here  as  elsewhere. 

Fibromata  spring  from  the  muscular 
or  fascial  tissues  covering  the  scapula ; 
they  are  firm  in  texture,  slow  of  growth, 
generally  lobulated,  circimiscribed  and  en- 
capsuled,  not  often  painful,  and  when  re- 
moved, as  a  rule,  do  not  retiurn. 

Sarcomata. — These  growths  are  either 
parosteal,  in  the  tissues  superficial  to  the 
bone,  periosteal,  or  central,  in  their  origin ; 
the  last  form  generally  occurring  in  the 
medullary  structture  of  the  neck  of  the 
scapula,  whilst  the  first  two  are  usually 
associated  with  the  body  or  borders  of  the 
bone.  The  diagnosis  between  the  parosteal 
and  periosteal  forms  is  scarcely  possible,  as 
the  former  often  so  closely  invest  the  bone 
that  the  mobOity  of  the  tiunom-  tmderneath 
the  muscles  of  the  scapula  is  difficult  to 
detect.  Hence,  it  is  not  until  the  tumour 
has  been  cut  down  upon  that  any  deter- 
mination, as  to  the  extent  of  the  operative 
proceeding,  can  be  arrived  at.  The  parosteal 
form  may  be  carefully  removed  from  the 
bone,  whilst  the  periosteal  and  central  re- 
quire excision  of  the  scapula. 

The  diagnosis  of  these  growths  is 
always  fairly  easy.  Generally,  they  have 
gained  such  hold,  when  the  patient  comes 
imder  observation,  that  the  clavicle,  and 
possibly  the  head  or  neck  of  the  humenis, 
and  the  soft  tissues  of  the  head,  neck,  and 
axilla,  are  already  involved.    The  growth 


is  usually  well-defined  ;  its  surface  possibly 
lobulated,  and  somewhat  elastic  on  palpa- 
tion ;  it  is  very  rapid  in  development,  and 
the  subcutaneous  veins  are  enlarged  and 
prominent.  There  may  or  may  not  be 
pain ;  this  must  depend  upon  the  invasion 
of  the  gi-owth. 

The  sarcomata  are  most  frequent  in 
young  subjects  at  about  the  age  of  puberty, 
and  are  possibly  associated  with  some  in- 
jury to  the  shoulder,  although  they  often 
j  appear  spontaneously.  They  are  very  ma- 
lignant, and  their  growth  and  recurrence 
after  removal  are  rapid,  the  latter  occur- 
ring locally  or  in  some  viscus. 

Enchondeoma  is  sometimes  met  with, 
springing  either  from  the  venter,  dorsum, 
or,  more  fr'equently,  one  of  the  processes. 
It  is  uniformly  fiim  in  consistence,  often 
nodular,  painless,  and  of  slow  growth,  al- 
though occasionally  this  is  not  the  case. 

GuMMATA  are  sometimes  met  with  about 
the  scapula.  "When  occmTing  in  the  mus- 
cular structures,  they  may  assume  the  ap- 
pearance of  real  growth,  and,  as  they  are 
almost  invariably  of  rapid  develojpment, 
may  be  mistaken  for  sarcoma.  The  his- 
tory of  the  case  will  aid  the  diagnosis,  and 
the  exhibition  of  specific  treatment  in  such 
cases  of  doubt  is  of  the  gi-eatest  value,  the 
gumma  speedily  disappearing  tmder  its 
use.  "When  gimimata  are  situated  super- 
ficially, they  may  simiilate  abscess. 

Abscess  may  be  either  quite  superficial 
or  develop  in  the  supra-  or  infi-a-spinous 
fossae,  beneath  the  fascia,  as  the  result  of 
injury,  or  spontaneously,  unassociated  with 
any  disease  of  the  scajjulo-humeral  articu- 
lation. It  often  commences  as  acute  in- 
flammation of  some  bursa,  and  the  matter 
remains  for  a  time  pent  up  by  the  dense 
fasciae,  and  eventually  makes  its  way  either 
towards  the  siu'face  or  into  the  axilla. 

Subscapular  abscess  not  infr-equently 
occurs  in  the  loose  connective-tissue  be- 
tween the  subscapularis  and  serratus  mag- 
nus,  and  is  most  fi-equently  a  result  of  some 
lymphatic  absorption,  although  it  may  occur 
spontaneously,  and  after  some  local  injury. 
The  ordinary  symptoms  of  fluctuation — at 
first,  at  any  rate — may  be  absent,  as  the 
collection  of  pus  is  so  deep ;  but  the  high 
temperature,  the  throbbing  pain,  and  the 
separation  of  the  scapula  fr'om  the  thorax, 
together  with  the  increasing  inability  to 
move  the  arm,  and  the  gradual  filling  up 
of  the  axiUary  hollow,  all  point  to  the 
probability  of  abscess.  An  exploratory 
puncture  should  complete  the  diagnosis. 

Bursal  Tumours. —  The  large  bui-sa 
between  the  inferior  angle  and  the  thorax  is 
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sometimes  so  enlarged  as  to  present  the 
appeai-ance  of  a  rapidly  growing  malignant 
tumoiir.  It  is  usually  noticed  as  the  re- 
sult of  some  over-straia  or  exertion,  such 
as  may  be  produced  by  rowing,  cricket,  or 
tennis.  It  appears  as  a  tense,  fluctuating 
tumovu*,  pushing  up  the  scapula  and  often 
encroaching  on  the  axilla.  If  the  growth 
be  of  long  standing,  its  walls  become  much 
thickened,  and  it  may  be  readily  mistaken 
for  a  solid  tumomr.  Occasionally,  these 
enlai'ged  biu'sse  contaia  melon-seed  bodies, 
and  on  pressm'e  or  manipulation  crepitus  is 
detected ;  here,  again,  puncture  with  a  trocar 
or  aspirator  reveals  the  nature  of  the  swell- 
ing. Persons  following  particular  trades 
develop  bursas  over  the  scapula ;  thus 
bricklayers'  laboinrers  and  porters  fre- 
quently have  an  enlargement  of  the  bursa 
immediately  over  the  anterior  edge  of  the 
trapezius.  Such  tumours  occasionally  sup- 
purate. 

Periostitis  and  Ostitis,  acute  and 
chronic,  are  occasionally  met  with,  and 
may  be  limited  to  certain  portions  of  the 
bone  or  involve  it  entirely.  They  are  some- 
times due  to  struma  or  syphilis,  occur  spon- 
taneously or  as  the  result  of  exposure  or 
injury,  but  more  frequently  are  secondary  to 
disease  in  the  scapulo-humeral  articulation 
or  head  of  the  humerus.  The  symptoms 
are  much  the  same  as  in  any  other  region ; 
although,  from  the  dense  muscular  and 
fascial  coverings,  the  diagnosis  is,  at  any 
rate  in  the  early  stages,  not  always  easy. 
There  is  deep-seated  pain  referred  to  the 
bone  itself,  a  rigor,  and  rise  in  tempera- 
tiu-e ;  swelling  and  oedema  of  the  soft 
parts  do  not  usually  appear  as  rapidly  as 
in  the  case  of  the  more  exposed  and  less 
embedded  bones,  but  if  the  inflammatory 
attack  be  severe,  suppuration  is  usually 
very  rapid  and  diffuse.  The  resulting  ab- 
scess points  either  in  the  axilla  or  in  the 
supra-  or  infra-spinous  fossae. 

Necrosis  of  the  scapula,  either  partial 
or  entire,  is  generally  the  result  of  the 
above  conditions,  and  when  sinuses  have 
formed,  a  probe  will  detect  bare  bone.  The 
periosteum  is  very  often  detached  entire, 
so  that  operative  interference  is  compara- 
tively easy  when  the  diseased  tissue  is 
exposed. 

Displacement  of  the  Scapula. — The 
pecuUar  condition;  to  which  this  term  has 
been  appUed,  is  a  displacement  of  the  lower 
angle  and  spinal  border  of  the  scapula, 
whereby  the  bone  seems  to  be  lifted  away 
from  the  thorax.  It  was  formerly  con- 
sidered to  be  due  to  the  scapula  shifting 
from  under  the  latissimus  dorsi,  but  it  is 


now  known  to  be  the  result  of  paralysis  of 
the  serratus  magnus  muscle,  wliich  may  be 
partial  or  complete.  The  remarkable  tilting 
up  of  the  bone  is  due  to  the  preponderance 
of  power  in  the  trapezius,  levator  anguli 
scapulae,  rhomboidei,  and  pectoraUs  minor. 

The  diagnosis  is  easy.  If  the  arms  are 
held  forward,  at  right  angles  to  the  trunk, 
the  elevation  of  the  spinal  border  of  the 
affected  side  is  most  marked,  and  the  patient 
can  project  the  sound  arm  about  two 
inches  further  fi-om  the  thorax  than  the 
affected  one.  The  movements  of  rotation 
of  the  bone  are  either  feeble  or  wanting  on 
the  affected  side ;  in  fact,  the  serratus  mag- 
nus is  incapable  of  performing  its  special 
frmctions. 

Electricity  seems  the  chief  element  in 
treatment ;  and  Erichsen  states  that  he  has 
seen  much  benefit  derived  from  the  en- 
dermic  apphcation  of  strychnine  on  a  bUs- 
tered  surface,  followed  by  support  by  means 
of  some  properly  devised  apparatus. 

Edward  Bellamy. 

SCAPULA,  Dislocations  of  the.— 
Dislocations  at  the  acromio-claviciilar  joint 
are  sometimes  described  as  dislocations  of 
the  acromial  end  of  the  clavicle,  but  they 
are  more  correctly  classed  as  dislocations  of 
the  acromion  process  of  the  scapula.  This 
may  be  displaced  downwards  or  lopwards. 

Dislocation  Downwards,  though  not  a 
frequent  injury,  is  far  more  common  than 
dislocation  upwards,  and  this  is  to  be  ex- 
plained partly  by  the  direction  of  the  force, 
and  partly  by  the  direction  of  the  articular 
facet,  which  on  the  acromion  looks  upwards 
and  inwards.  The  injury  is  caused  by  a 
fall  on  the  point  of  the  shoulder,  and  the 
resulting  deformity  is  easily  recognised. 
The  acromion  process  falls  below  its  proper 
level,  and  the  outer  extremity  of  the  clavicle 
rides  upon  it.  The  end  of  the  clavicle  foi-ms 
a  very  distinct  projection  immediately  be- 
neath the  skin,  the  nature  of  which  it  is 
scarcely  possible  to  mistake.  By  drawing 
the  shoidder  well  back  and  at  the  same 
time  raising  it  sUghtly,  the  dislocation  is 
easily  reduced,  but  the  deformity  recvns 
immediately  the  support  is  removed  ;  and 
thus,  both  in  its  tendency  to  reluxation,  and 
in  the  extra  mobility  it  occasions,  this  dis- 
location forms  an  exception  to  the  rule. 
The  difficulty  of  retaining  the  bone  in 
position  is  so  great  that  some  have  given  it 
up  as  hopeless,  and  South '  recommended 
that  no  trouble  should  be  taken,  the  clavicle 
being  allowed  to  unite  by  fibrous  tissue  to 
the  acromion,  in  its  abnormal  position. 
With  great  care  and  a  tractable  patient, 
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however,  it  is  possible  to  obtain  a  euro 
without  deformity.  In  other  cases,  the 
writer  would  suggest  that  it  may  be  justi- 
fiable to  excise  the  joint  and  wire  the  bones 
together;  but  it  should  be  remembered 
that,  if  the  bones  are  united  in  the  dislo- 
cated position,  the  arm  remains  useful  and 
but  Uttle  weakened. 

To  reduce  the  dislocation,  one  hand 
should  draw  the  shoulder  weU  back,  whilst 
the  other  is  used  to  raise  the  elbow.  To 
retain  the  bones  in  position,  it  is  usual  to 
place  the  arm  in  bandages  similar  to  those 
used  for  fractured  clavicle,  but,  in  the 
writer's  opinion,  bandaging  alone  is  wholly 
inefficient.  He  advises  as  follows : — A  Httle 
absorbent  cotton-wool,  covered  with  zinc 
powder,  should  be  placed  in  the  axilla  to 
prevent  intertrigo ;  the  arm  should  be  carried 
forward  so  that  the  hand  rests  on  the  other 
clavicle,  and  the  elbow  be  then  forced  up- 
wards and  outwards.  Broad  strips  of  Hol- 
land plaster  (which  does  not  stretch)  should 
next  be  used  to  bind  the  arm  to  the  side, 
and,  to  support  the  elbow  and  arm,  strips 
should  be  carried  over  the  opposite  shoul- 
der ;  a  soft  pad  should  be  placed  on  the 
clavicle,  and  a  broad  strip  of  plaster  be 
carried  from  the  back  over  the  pad  and 
under  the  elbow.  When  the  surgeon  has 
tested  the  efficiency  of  the  strapping,  he 
should  protect  any  prominences  of  bone 
with  cotton-wool,  and  then  cover  the 
whole  with  plaster  of  Paris  bandages.  M. 
Laugier  in  eleven  cases  employed  a  tourni- 
quet to  keep  down  the  clavicle.  The  arm 
should  be  fixed  for  six  weeks. 

Dislocation  Upwaeds  is  very  rare,  and 
is  caused  by  force  appHed  to  the  upper  sur- 
face of  the  clavicle.  Besides  rupture  of  the 
acromio- clavicular  hgaments,  the  conoid 
and  trapezoid  give  way.  The  rotundity  of 
the  shoulder  is  lost,  and  two  bony  projec- 
tions appear,  the  upper  and  inner  formed 
by  the  acromion,  and  the  lower  and  outer 
by  the  end  of  the  clavicle.  The  humerus 
rotates  without  difficulty,  but  the  patient 
cannot  raise  his  hand  to  his  head.  Reduc- 
tion is  accompHshed  by  drawing  the  shoul- 
der back,  after  which  it  is  necessary  to 
confine  the  arm  to  the  side  for  five  or  six 
weeks. 

Dislocation  of  the  Coracoid  Process 
upon  the  Clavicle  was  described  in  1843 
by  Godemer,  who  related  five  cases  as 
having  come  imder  his  notice  in  five  years, 
since  which  time  M.  Pinjon  has  added  a 
sixth.  Malgaigne  throws  doubt  on  the  ex- 
traordinary experience  of  his  compatriot, 
suggesting  that  both  in  the  symptoms  and 
in  the  efifect  of  treatment  the  cases  resemble 


each  other  too  closely  to  be  aU  taken  from' 
nature.  This  dislocation  must  therefore  be 
left  for  further  experience  to  estabhsh. 

E.  CLEirENT  Lucas. 

SCAPULA,  Excision  of  the.  —  Thia 
operation  is  indicated  in  cases  of  necrosis- 
or  of  new  gi'owths.  It  is  not  without  its 
difficulties,  and  rhese  of  course  vary  with 
the  size  or  situation  of  the  tumoxur;  hence, 
any  typical  operation  can  scarcely  be  de- 
scribed. Such  operations  may  be  considered 
as  (1)  total  resection  or  extfrpation,  in  which 
the  shoulder -joint  is  opened,  and  the  glenoid 
cavity  removed  ;  (2)  removal  of  the  scapula,, 
leaving  the  glenoid  cavity  and  shoulder- 
joint,  the  neck  being  divided  by  a  saw  ;  and 
(3)  resection  of  certain  portions  of  the  bone, 
especially  of  the  spine,  angles,  or  acromion 
process. 

If  it  be  necessary  to  remove  the  entire 
scapula,  the  most  convenient  method  is 
as  foUows : — The  subclavian  artery  being 
controlled  by  an  assistant,  and  the  aiin  ex- 
tended from  the  side,  an  incision  is  to  be 
made  along  the  posterior  border  of  the  bone, 
and  a  second  one  along  the  spine,  joining 
the  first  and  terminating  at  the  tip  of  the 
acromion.  The  triangular  flaps  so  formed 
are  next  to  be  dissected  off,  thus  exposing 
the  mass  to  be  removed.  The  muscles- 
attached  to  the  posterior  border  are  then  to- 
be  divided  close  to  the  bone,  so  as  to  allow 
of  its  being  grasped  by  the  hand  and  lifted 
off  the  thorax.  The  knife  is  then  carried 
along  the  upper  border,  dividing  aU  mus- 
cular attachments.  The  acromion  process 
may  be  either  disarticulated  from  the- 
clavicle  or  cut  through  with  forceps,  or,, 
what  is  preferable,  the  acromial  end  of  the 
collar-bone  divided.  The  muscular  attach- 
ments along  the  axillary  border  should 
next  be  divided,  and  it  is  at  this  stage  of  the 
operation  that  the  bleeding  may  be  trouble- 
some. The  vessels  should  be  clamped  or 
tied  as  divided.  The  mass  is  then  fairly  free, 
and,  being  stiU  further  Hfted  up,  the  joint  is 
next  opened  and  the  disarticulation  effected, 
the  remaining  muscular  attachments  being 
divided,  and  the  bone  removed,  the  vessels 
hgatured  or  torsioned,  and  the  flaps  ad- 
justed as  in  any  ordinary  amputation. 

Subperiosteal  resection  is  performed  in. 
cases  of  necrosis,  and  the  bone  being  exposed 
by  the  above  incisions,  by  means  of  rugines- 
the  periosteum  may  be  stripped  off;  the 
attachments  of  the  several  muscles  being 
preserved.  There  are  several  instances  re- 
corded of  the  entfre  scapula  and  its  processes- 
being  removed  subperiosteaUy  with  com- 
plete reproduction. 
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The  actual  operative  proceeding  is  as 
follows : — An  incision  is  made  from  the  tip 
of  the  acromion  to  the  base  of  the  spinous 
process;  a  second  incision  is  next  to  be 
made,  commencing  at  the  superior  angle 
and  following  the  spinal  border  of  the 
scapula,  terminating  at  the  inferior  angle. 
The  incisions  ai-e  can-ied  through  the  peri- 
ostemn.  This  membrane  is  first  stripped  off 
the  acromion,  next  the  spine,  taking  care  to 
preserve  the  attachments  of  the  deltoid  and 
trapezius.  The  posterior  border  is  then  to 
be  denuded,  with  the  attachments  of  the 
rhomboidei.  The  periosteum  should  next 
be  removed  fr"om  the  infraspinous  fossa,  and 
the  infraspinatus  and  teres  minor  separated, 
followed  by  the  detachment  of  the  supra- 
spinatus  from  its  fossa.  The  articulation 
is  next  attacked  on  its  posterior  aspect,  and 
the  capsular  hgament  turned  up  from  its 
attachment  to  the  neck  of  the  bone.  The 
arm  should  now  be  extended,  and  the  in- 
ferior angle  of  the  scapula  lifted  up,  and  the 
bone  thus  tilted  from  wdthin  outwards.  This 
exposes  the  subscapular  fossa,  and,  on  lift- 
ing the  bone  stiU  further  fr'om  the  thorax, 
the  anterior  aspect  of  the  capsule  should 
be  scraped  off  and  opened.  The  bone  should 
next  be  seized  by  strong  forceps  and  twisted 
outwards.  Such  are  the  directions  laid 
down  by  OUier,  as  an  exercise,  presumably, 
on  the  cadaver,  but  in  actual  practice  the 
separation  of  the  periosteima,  if  not  abeady 
complete  pathologically,  is  of  very  easy  per- 
formance, and  has  been  practised  with  the 
most  satisfactory  results. 

Edward  Bellamy. 

SCAPULA,  Fractures  of  the, —This 
bone  is  so  movable,  its  processes  are  so 
strong,  and  it  is  for  the  most  part  so  thickly 
covered  with  muscles,  that  it  is  very  seldom 
broken.  Its  fr-actures  are  almost  invariably 
due  to  direct  and  considerable  violence  ; 
very  rarely  to  muscular  action.  They  are 
divided  into  those  of  (a)  the  hodtj,  (b)  the 
nech,  (c)  the  acromion,  (d)  the  coracoid 
process. 

Fracture  of  the  Body  is  caused  by 
the  passage  of  a  wheel,  by  falls  on  the  back 
upon  a  projecting  stone  or  the  like,  or  by  a 
heavy  blow.  Though  often  transverse,  its 
rays  may  extend  upwards  through  the 
spine,  or  obliquely  through  its  anterior  or 
posterior  border.  It  is  often  starred  or 
comminuted. 

Symptoms.— These  are  mobility  of  the 
fragments  when  the  bone  is  grasped  at 
different  parts,  or  when  the  inferior  angle  is 
grasped,  or  the  hand  placed  fiat  on  the,  bone, 
while  the  arm  is  moved  by  an  assistant; 
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accompanying  crepitus,  often  a  mere  click, 
caught  only  on  one  particular  movement. 
In  fracture  of  the  spine  or  of  the  borders, 
particularly  in  thin  persons,  displacement 
may  be  detected.  In  fractures  below  the 
spine,  the  lower  fr-agment  is  generally  foimd 
in  front  of  the  upper,  and  carried  upwards, 
so  that  the  bone  is  shortened  from  above 
downwards.  But  this  is  by  no  means  con- 
stant. 

Treatment. — Such  readjustment  as  may 
be  possible  halving  been  effected  by  manipu- 
lation, the  scapula  should  be  covered  with 
a  carefully  moulded  and  well-padded  gutta- 
percha shield  for  protection,  and  the  arm 
fixed  by  bandaging  in  the  position  in  which 
the  fragments  are  found  to  be  most  easily 
maintained  in  place.  Some  deformity  will 
probably  remain,  btit  this  will  usually  not 
impair  the  functions  of  the  arm. 

Fracture  of  the  Neck. — There  ap- 
pears to  be  no  example  in  any  museum  of 
fi-acture  of  the  anatomical  neck  of  the 
scapula — that  is,  of  a  fractm'e  detaching 
merely  the  glenoid  cavity,  and  it  may  be 
very  strongly  doubted  whether  this  injmy 
ever  occurs.  There  are,  however,  dissected 
specimens  showing  fracture  through  the 
surgical  neck  ;  that  is,  through  the  narrow 
part  by  which  the  glenoid  cavity  and 
coracoid  process  together  are  attached  to 
the  remainder  of  the  bone. 

Symptoms.  —  In  this  rare  accident, 
always  the  result  of  a  crush  or  other  form 
of  direct  violence,  the  shoulder  is  some- 
what flattened,  as  in  dislocation  of  the 
hmnerus ;  the  normal  outHne  may  be  re- 
stored, and  perhaps  crepitus  felt,  when 
the  elbow  is  raised ;  but  deformity  retm-ns 
when  the  arm  is  allowed  to  hang  down. 
The  humerus  is  abnormally  movable  in  all 
dfrections,  and  its  head  can  be  felt  in  the 
armpit.  The  patient  is  unable  to  raise 
the  arm,  and  passive  movement  causes 
severe  pain. 

Treatment  consists  in  placing  a  pad 
in  the  axilla ;  raising  the  arm,  and  sup- 
porting it  by  means  of  a  firm  sling  acting 
on  the  elbow  and  forearm,  and  bandaging 
the  ann  to  the  side  and  the  forearm  across 
the  chest.  Movement,  which  is  likely  to  be 
much  impaired,  may  be  improved  by  mani- 
pulating the  limb,  mider  an  aneesthetic,  at 
the  end  of  six  weeks,  and  subsequently 
employing  passive  movements,  combined 
with  hot  doiiching  and  sliampooing. 
Fracture  of  the  margin  of  the  glenoid 
cavity,  or  a  stellate  fr'actm-e  of  this  cavity, 
is  sometimes  present  as  a  complication  of 
dislocation  of  the  humerus.  Sec  Shoulder- 
Joint,  Dislocations  of  the. 
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Feacture  of  the  Acromion  is  caused 
by  falls  on  tlie  shouldor  or  by  a  blow  from 
above.  The  size  of  the  fragment  varies, 
and  may  include  merely  the  tip  or  the 
whole  process  to  the  root  of  the  spine.  The 
injury  is  rare.  Many  supposed  fractures 
with  ligamentous  union  are  instances  of 
separation  of  the  acromion,  apparently  at 
the  Line  of  jimction  of  the  epiphysis  with 
the  rest  of  the  bone,  in  the  com-se  of  rheu- 
matic arthi-itis.  In  St.  Bartholomew's 
Hospital  Museum  is  a  specimen  of  this 
kind,  ui  which  the  acromion  is  divided  into 
two  pieces,  one  of  which  is  still  connected 
with  the  spine  by  a  very  narrow  bridge 
of  bone,  the  other,  at  the  tip,  being  joined 
to  the  first  piece  by  fibrous  tissue. 

Syin23toins  are  dropping  and  flattening  of 
the  shoiilder,  pain,  loss  of  power  to  raise  the 
arm,  disj)lacement,  and  the  rough  edge  of 
the  firacture  felt  on  passing  the  finger  along 
the  bone.  The  deformity  is  removed  by 
elevating  the  arm — when  probably  crepitus 
can  be  felt — but  retm'ns  when  the  arm  is 
allowed  to  hang  down. 

Treatment. — A  pad  having  been  placed 
in  the  axilla,  the  arm  must  be  supported 
in  a  sling,  and  bandaged  across  the  chest, 
as  in  fractm*ed  clavicle.  Union  is  generally 
fibrous,  but  there  is  sHght  if  any  impair- 
ment of  the  functions  of  the  limb.  Bony 
union  might  probably  be  secm-ed  by  confin- 
ing the  patient  to  bed,  and  raising  the  arm, 
so  that  dragging  on  the  fragment  might  be 
prevented. 

Fracture  of  the  Coeacoid  Process, 
see  CoRAOoiD  Process,  Fracture  of  the. 

Howard  Marsh. 

SCARIFICATIOIT.  —  A  method  of 
local  blood-letting,  extremely  limited  in 
scope  and  generally  of  doubtful  iitUity. 

The  operation  consists  merely  in  making 
a  number  of  small,  very  superficial  cuts, 
which  may  be  crossed  by  others,  and  allow- 
ing the  blood  to  ooze  from  them. 

It  is  sometimes  recommended  in  con- 
junctival chemosis,  in  the  early  stages  of 
acute  tonsiUitis,  in  cedema  and  engorge- 
ment about  the  glottis,  and  in  certain  con- 
ditions of  the  OS  uteri.  On  the  skin  it  is 
useless.  "William  H.  Bennett. 

SCHIZOMYCETES.  —  Synon.  Bac- 
teria, bacteridae,  vibrios,  schistomycetes, 
micro-organisms,  microbes,  microzymes, 
cocco-bacteria. 

Schizomycetes  is  the  classical  name,  now 
in  general  use,  to  express  the  whole  class  of 
micro-organisms  formerly  known  indefi- 
nitely as  bacteria,  that  term  being  now 


restricted  to  one  genus.  It  signifies  Un: 
fact  that  organisms  of  this  class  reproduce 
themselves  by  fission  of  the  parent  or'^an- 
ism,  and  this  is  the  case  with  aU  specie  . 
though  not  the  only  method  in  several. 

This  class  of  organisms  was  arraagt-l 
by  Cohn  in  the  following  order  of  genem. 
which  has  been  found  to  be  by  far  the  mo  i 
practical : — 

Morphology. — A.  Coccms  forms. — Spher- 
ical or  oval  organisms  ;  subdivided  by 
Billroth  into  micrococcus  and  megacoceus. 
See  Micrococcus. 

B.  Bacterium  (q.v.). —  A  short,  oval, 
or  cylindrical  rod-shaped  organism,  with 
rounded  ends,  or  also  an  ellipsoidal  shaj  n: 
constricted  in  the  middle  like  a  biscuit 
(cUthridium).  In  any  case  the  length  <i\' 
the  organism  does  not  exceed  twice  its 
breadth. 

Varieties  of  bacterium  are  frequent!  • 
provided  with  a  flageUum. 

C.  Bacillus  (q.v.). — Eod-shaped  organ- 
isms, in  which  the  length  of  the  adult 
element  is  much  greater  than  its  breadtli. 
This  is  perhaps  the  most  important  genus. 

D.  Vibrio  (q.v.)  is  practically  a  cm-veil 
bacillus,  the  ciurves  (1-2  in  number)  being 
always  in  the  same  plane. 

E.  Spirillum  (q.v.)  is  a  spu-al-shapeil 
thread,  which  when  gi-eatly  overgrown  has 
received  the  name  spirochseta,  these  latter 
forms  being  also  more  flexible. 

Habitat. — These  organisms  are  found 
in  varying  quantities  in  the  air,  in  water, 
and  in  the  soil.  The  quantity  in  the  air  of 
temperate  climates  varies  according  to  the 
height  from  the  earth,  to  the  action  of  the 
wind  in  raising  dust,  and  temperature — Le. 
according  to  the  season  of  the  year.  Some 
species  attack  and  inhabit  the  interstices 
of  hving  animal  tissues,  while  very  many 
exist  as  parasites  on  the  cutaneous  and 
mucous  surfaces  of  the  body. 

Structure. — All  the  schizomycetes  con- 
sist of  a  protoplasmic  body,  containing 
small  fat  and  sulphur  particles,  and  stain- 
ing readily  with  anilin  dyes.  This  proto- 
plasmic body  or  core  is  surrounded  by  a 
sheath,  which  possesses  many  characters  o 
cellulose,  and  offers  powerfiil  resistance  to 
many  chemical  reagents.  The  protoplasm 
is  an  albuminous  substance,  the  basis  o 
which  is  an  albuminoid  compoimd  terme 
mycoprotein,  which  contams  no  combine 
sulphiu:.  In  several  species  the  protoplas 
is  pigmented,  the  prevailing  colours  bein 
yellow,  orange,  red,  and  blue. 

Life    Changes.  —  Eespiratory.  - 
forms  require  oxygen,  and  give  out  carboni 
acid.    Most  need  free  oxj'gen,  and  there 
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fore  are  termed  aerobic;  others  can  pro- 
bably take  the  oxygen  from  combination, 
and  hence  have  been  termed  anaerobic ; 
but  this  division  is  not  satisfactory.  In 
some  (bacilli),  the  growth  when  exposed  to 
free  oxygen  tends  to  spore-formation. 

Thermic. — AH  forms  grow  best  at  about 
36°  C.  (96-8°  F.).  All  adult  forms  are  kUled 
at  50°  C.  (122°  F.)  moist  heat,  and  by 
severe  cold.  Spores,  however,  survive  much 
greater  extremes,  viz.  120°  0.  (248°  F.)  di-y 
heat. 

Very  few  forms  can  grow  in  pabulum 
which  is  kept  in  rapid  motion  (e.g.  blood, 
&c.).  Light  appears  slightly  to  retard 
growth,  and  electricity  also,  but  this  latter 
probably  by  electrolysing  the  pabulima. 

Chemical. — These  organisms  split  up 
both  simple  and  complex  substances  to 
gain  the  necessary  elements  for  their  nu- 
trition. They  require  hydrogen,  nitrogen, 
oxygen,  and  carbon,  while  at  the  same  time 
it  is  essential  that  there  shoidd  be  a  trace 
of  phosphate  in  the  nutrient  fluid.  As  re- 
sidts  of  the  catalytic  action  of  their  hfe, 
fats,  albmninoids,  and  carbohydrates  are 
broken  up  in  a  way  that  can  be  imitated  by 
the  action  of  superheated  steam  and  potash, 
so  that  it  is  probably  a  process  of  hydra- 
tion. Thus,  fats  become  rancid  from  the 
development  of  butyric  acid,  &c. ;  the  carbo- 
hydi'ates  and  glycerine  are  decomposed 
into  alcohol,  butyric  and  carbonic  acids ; 
albumins  are  broken  up  into  glycocoll, 
leucLu,  tyrosin,  and  aromatic  compounds, 
while  the  former  again  are  resolved  into 
ammonias  and  lower  acids. 

On  Uving  tissues  the  schizomycetes  ap- 
pear to  exert  a  progressive  necrotic  action, 
partly  due  to  their  breaking  iip  the  tissue 
for  nutrition,  and  partly,  perhaps,  to  the 
effect  upon  the  healthy  tissue  of  the  pro- 
ducts of  such  decomposition.  See  Sepsin  ; 
Septic  Diseases,  Classification  and  Etiology 
of. 

Reproduction. — This  is  effected  either 
by  fission  or  spores. 

(a)  Fission. — According  to  the  elevation 
or  depression  of  the  surroimdrng  tempera- 
ture, an  adult  organism  will  quickly  or 
slowly  divide  into  two,  usually  first  elon- 
gating, but  in  rapid  subdivision  the  daugh- 
ter elements  are  very  short,  so  that  the 
primary  elongation  is  slight.  In  the  rod 
forms,  the  subdivision  is  always  at  right 
angles  to  the  direction  of  the  long  axis.  In 
the  coccus  forms,  the  subdivision  takes  place 
in  every  direction,  and  thus  sarcinoid 
groups  of  four  or  more  result.  Vibrio 
forms  appear  to  possess  the  power  of  vacuo- 
lating  and  then  dividing  longitudinally 


(Klein).  "When  organisms  grow  rapidly 
by  fission,  they  form  masses  tenned  zoo- 
gloea,  the  individual  organisms  composing 
which  are  held  together  by  an  albuminous 
substance,  which  sometimes  forms  a  gela- 
tinous envelope. 

(6)  Spores. — In  the  presence  of  free 
oxygen,  many  bacilli  tend  to  grow  into  long 
threads  (leptothrix),  in  the  interior  of  which 
there  develop  brightly  refi'acting  spots 
which  by  atrophy  of  the  rest  of  then-  fila- 
mentous shea&  laecome  free,  as  oval  proto- 
plasmic masses  smrounded  by  a  very  re- 
sisting sheath.  A  similar  process  of  spore- 
formation  may  be  seen  in  adult  rods. 
These  bodies  are  spores,  and,  under  suitable 
conditions,  will  elongate  and  develop  into 
single  rods.  They  possess  fully  three  times 
the  power  of  resisting  destruction  by  heat, 
chemical  reagents,  &c.,  that  the  adult  rods 
do,  and,  consequently,  play  an  extremely 
important  part  in  the  etiology  of  diseases 
such  as  mahgnant  pustule,  &c. 

Practical  Imx^ortance. —  The  practical 
importance,  to  the  surgeon,  of  the  existence 
and  life-processes  of  these  parasitic  organ- 
isms cannot  perhaps  be  exaggerated ;  but 
since  this  point  involves  the  question  of 
fermentation  and  etiology  of  infective  dis- 
eases, it  is  fully  described  in  the  article  on 
Septic  Diseases,  and  need  not  be  re- 
peated here.  The  treatment  of  the  different 
conditions,  with  which  micro-organisms  are 
actively  concerned,  will  also  be  found  under 
the  various  septic  diseases. 

Victor  Horsley. 

SCIATIC  HERNIA.  —  This  form  of 
rupture  is  very  rare.  The  protrusion  escapes 
through  the  great  sacro-sciatic  foramen. 
The  fimdus  of  the  sac  is  found  beneath  the 
gluteus  maximus  muscle  ;  the  neck  may 
be  either  above  or  below  the  pyriformis, 
and  win  be  in  front  of  the  gluteal  artery, 
and  below  the  obturator.  Sir  Astley  Cooper 
has  reported  a  case  where  a  piece  of  ileum 
was  strangulated  in  this  position.  The 
hernia  was  not  discovered  tmtil  after  death. 
The  hernial  orifice  could  be  readily  exa- 
mined by  introducing  the  hand  into  the 
rectixm.  Frederick  Treves. 

SCmilHUS.  See  Carcinoma  ;  Breast, 
Diseases  of  the. 

SCLEREMA  NEONATORUM.— I)e- 
finition. — An  indvuration  of  the  skin,  with 
lowered  temperature,  occm-ring  congenitally 
or  soon  after  birth.  Until  Parrot  distin- 
guished between  the  two  affections,  sclerema 
and  oedema  neonatorum  were  mixed  up 
together. 
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Etiology.— Sclorema  may  be  primary 
or  secondary.  The  primary  cases  are  either 
congenital,  or  occiir  in  a  very  few  days 
after  birth,  without  apparent  cause.  The 
secondary  cases  are  the  sequel  of  causes 
which  depress  vitality,  such  as  diarrhcea 
or  pulmonary  affections,  like  pneumonia, 
with  collapse  or  atelectasis ;  it  is  apt  to 
occur  with  malnutrition  from  bad  feed- 
ing and  defective  hygiene.  GEdema  hap- 
pens, almost  invariably,  in  infants  which 
are  premature  or  of  otherwise  feeble 
vitality,  and  there,  too,  atelectasis  is  fre- 
quent ;  bad  feeding  of  mother  and  chUd,  or 
exj)os\ire  to  cold  immediately  after  birth, 
are  also  causes. 

Pathology. — Langer  considers  the  first 
condition  a  '  fat  sclerema ' — i.e.  due  to 
solidification  of  the  fat ;  infantUe  fat  having 
a  much  higher  melting  point  than  adult 
fat.  On  the  other  hand,  Parrot  regards  it 
as  a  consequence  of  desiccation  of  the 
tissues  fr'om  the  drain  of  diarrhcea,  &c. 

ffidema  is  presumably  due  to  the  feeble 
circulation  and  defective  aeration  of  the 
blood  at  a  period  when  vital  resistance  is 
always  small. 

Symiitoms. — Wlien  not  congenital,  the 
induration  generally  begins  in  the  lower 
limbs — rarely  in  the  face — within  ten  days 
of  birth,  spreads  to  the  trunk,  and  is  usu- 
ally complete  over  the  whole  body-surface 
by  the  fourth  day  fr'om  its  commencement ; 
but  it  may  remain  incomplete.  At  first,  the 
skin  is  of  a  yellowish-white  or  waxy  ap- 
pearance, but  it  soon  gives  way  to  a  shghtly 
Hvid  tint,  and  the  skin  becoming  adherent 
to  the  subjacent  tissues  as  well  as  rigid,  it 
cannot  be  pinched  up,  and  there  is  no  pit- 
ting on  pressm-e.  The  skin  is  tense,  smooth, 
cold,  and  hard.  The  limbs  and  jaw  are 
fixed,  the  eyes  closed,  and  the  chUd  Hes 
motionless  with  the  exception  of  slight 
movements  of  the  thorax  and  face,  the 
latter  being  less  rigid  than  other  parts ; 
but  the  stiifiiess  of  the  lids  and  cheeks  pre- 
vents sucking,  the  pulse,  respiration,  and 
temperature  sink  far  below  the  normal, 
and  life  is  completely  extinguished  within  a 
week. 

Qildema  begins  in  the  third  day  of  Ufe, 
with  drowsiness,  swelling  of  the  extre- 
mities, especially  of  the  legs,  which  pit  on 
firm  and  prolonged  pressure,  and  are  cold 
and  livid.  The  oedema  spreads  up  to  the 
thighs,  then  to  the  hands,  the  genitals,  and 
back ;  the  soles  and  pubes  are  especially 
affected,  and  are  red  and  hard,  sometimes 
doughy.  The  drowsiness  increases,  the  pulse 
gets  feeble,  the  respiration  slow  and  shallow, 
and  complications,  such  as  pulmonary  af- 


fections, with  collapse,  diarrhoea,  or  con 
vulsions,  hasten  the  fatal  issue  ;  jaundic 
sometimes  supervenes  just  before  deatli. 
Eecovery  takes  place  in  some  cases,  if  the', 
come  early  imder  treatment. 

Diagnosis. — Though  so  much  alike  in 
etiology,  and  in  the  depression  of  the  vital 
processes,  these  two  affections  may  be  dis- 
tinguished by  the  following  points  : — 

In  sclerema,  the  disease  is  general;  the 
skin,  tense,  hard,  and  waxy  in  colour,  does 
not  pit,  and  cannot  be  pinched  up. 

In  oedema,  the  disease  is  less  widely 
spread,  the  skin  is  Uvid  from  the  first,  not 
60  hard  as  sclerema,  pits  on  firm  pressure, 
and  can  be  pinched  up,  while  the  swelling 
is  always  gi-eatest  at  the  lowest  parts.  In 
sclerema  the  joints  and  jaw  are  stiff;  not  so 
in  oedema,  or  only  in  a  shght  degree. 

The  onset  so  soon  after  birth  is  alone 
sufficient  to  distinguish  both  forms  from 
scleroderma,  in  which  no  case  rmder  two 
years  has  been  recorded. 

Prognosis. — Death  invariably  ensues  in 
a  few  days,  when  the  induration  is  uni- 
versal ;  but  in  the  rare,  incomplete  cases 
recovery  may  be  hoped  for.  In  oedema  the 
prospect  is  not  quite  so  hopeless,  though 
always  serious,  and  the  cases  last  longer. 

Treatment. — Efforts  must  be  made  to 
keep  up  the  temperature ;  the  chOd  should 
therefore  be  wrapped  in  cotton-wool,  and 
smrroimded  by  hot-water  bottles ;  friction 
of  the  limbs  vnth  oil  is  also  a  useful  mea- 
sure. As  the  child  cannot  suck,  food  must 
j  be  introduced  into  the  stomach  by  a  small 
stomach-pimip  tube  passed  thi-ough  the 
nose,  or  by  Battam's  plan  of  attaching  an 
india-rubber  tube  to  the  nozzle  of  a  glass 
syringe,  passmg  it  into  the  pharynx,  and 
then  injecting  the  food ;  peptonised  nfilk 
and  white-wine  whey  are  suitable  aliments, 
for  digestion,  like  the  other  functions, 
is  at  its  lowest  ebb. 

H.  Radcliffe  Ceockee. 

SCLERODERMA,  or  hide-bound  dis- 
ease. 

Definition. — ^A  subacute  or  chronic  dis- 
ease, characterised  by  extreme  induration- 
and  rigidity  of  the  skin. 

This  disease  is  a  rare  one,  and  has  no- 
thing in  common  with  sclerema  neonatorum, 
except  the  hardness  of  the  skin,  which  is 
due  to  a  different  cause.  There  are  three 
classes  of  cases :  one  in  which  the  skin-af- 
fection is  diffuse  and  symmetrical,  another 
in  which  it  is  cfrcumscribed,  and  a  third 
or  mixed  class  which  partakes  of  the  charac- 
ters of  both  the  other  forms.  The  first 
two  requu'e,  to  some  extent,  separate  con- 
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sideration,  as  the  symptoms  and  etiology 
are  in  many  respects  very  different. 

Etiology.  — Females  are  much  more 
prone  to  this  disease  than  males,  in  the 
proportion  of  tln-ee  to  one  in  the  case  of 
diffuse,  and  a  still  larger  proportion  in  cir- 
ciunscribed  sclerodei-ma.  It  may  occm-  at  aU 
ages  from  two  years  and  upwards,  but  is 
most  frequent  in  young  and  middle-aged 
adults.  In  diffuse  scleroderma,  previous 
attacks  of  acute  rheumatism  and  erysipelas 
are  the  most  frequent  remote  antece- 
dents, and  exposure  to  wet  or  cold  is 
the  most  frequent  exciting  cause.  Cases 
that  foUow  from  definite  conditions  are 
generally  acute  in  thefr  onset ;  while,  fre- 
quently, no  cause  can  be  traced  for  those 
which  are  slow  and  insidious  in  their 
development ;  and,  in  many  instances,  the 
patient  has  been  in  good  health  imtil  at- 
tacked with  scleroderma. 

'  The  cause  of  the  circumscribed  form  is 
quite  obscure.  In  many  there  is  a  history 
of  worry,  anxiety,  or  other  depressing  men- 
tal influence  antecedent  to  the  appearance 
of  the  patches ;  in  a  few,  chiefly  band 
cases,  local  h-ritation  or  injury  appeared  to 
be  the  exciting  cause ;  whilst  the  rest 
seemed  to  be  spontaneous  in  their  develop- 
ment. 

DrFFTJSE  Symmetrical  Scleroderma. 
Symptoms. — These  cases  are  seen  in  two 
phases :  one  where  the  skin  is  swoUen,  the 
other  where  it  is  shrunken.  The  first  is 
usually,  but  incorrectly,  ascribed  to  hyper- 
trophy, but  is  really  due  to  infiltration ;  and 
the  shrunken  state  is  one  of  atrophy.  The 
swollen  stage  is  the  early  condition,  and 
may  be  quite  hard  fr'om  the  first,  or  stiffly 
edematous ;  and  the  shrunken  stage  is  a  se- 
quel to  the  cedematous  variety. 

The  common  history  is  that  the  disease 
came  on  after  exposm'e  to  cold  or  wet, 
arthritic  pains  and  perhaps  the  symptoms 
of  subacute  rheumatism  sometimes  attend- 
ing the  onset;  or  there  may  be  no  other 
symptoms  except  those  of  the  skin.  A 
feeling  of  stiffciess  of  the  skin  is  first  ex- 
pei-ienced,  hindering  movement,  and  at- 
tended by  a  sense  of  tension ;  and  the  af- 
fected part  becomes  quite  hard,  rigid,  and 
cannot  be  pinched  up.  This  symptom  may 
come  on  quite  suddenly,  or  so  slowly  and  in- 
sidiously that  the  patient  is  scarcely  aware 
of  its  commencement. 

The  upper  half  of  the  body  is  most  fre- 
quently attacked,  the  stiffness  being  first 
felt  in  the  back  of  the  neck,  the  chest, 
shoulders,  or  arms.  Once  started,  the  process 
may  spread  slowly  or  rapidly  over  a  large 
area,  or  even  over  the  whole  body-siurface  ; 


but  the  lower  half  is  never  attacked  with- 
out the  upper  being  involved,  though  the 
converse  often  happens.  "Whatever  be  the 
extent — and  the  disease  is  often  very  erratic 
in  its  distribution — symmetry  is  preserved. 
The  pahns  and  soles  are  rarely  involved, 
but  any  of  the  mucous  membranes  may 
be  affected.  The  edge  of  the  affected  area 
merges  imperceptibly  into  the  surrounding 
skin,  while  the  affected  part  is  extremely 
tense,  and,  when  the  parts  beneath  are  af- 
fected, the  muscles  feel  as  if  rigor  mortis 
had  set  in.  No  pitting  can  be  produced  on 
pressure,  and  no  fold  can  be  pinched  up ; 
the  surface  is  pale  and  marbled  by  dilated 
small  vessels,  and  sometimes  pigmented  to 
a  varying  extent.  If  the  face  is  involved, 
the  features  are  as  fixed  as  those  of  a 
statue,  and  when  the  trmik  is  attacked, 
respiration  is  interfered  with  ;  while  in  the 
limbs  the  joints  are  immovable  and  more 
or  less  flexed  from  contraction  of  the  dis- 
tended skin. 

There  is  no  alteration  in  the  sensibility, 
but  itching  is  sometimes  troublesome,  and 
sweating  is  more  or  less  in  abeyance.  Sub- 
cutaneous tubercles,  like  rheimiatic  nodules, 
have  been  observed  in  a  few  instances. 

In  the  cedematous  cases,  instead  of  in- 
duration a  stiff  oedema  is  present  at  the 
commencement,  and  the  real  nature  of  the 
disease  may  be  unsuspected  at  first.  After 
lasting  some  weeks  or  months,  the  oedema 
gets  absorbed,  the  skin  shrinks,  acquires  a 
dead  or  ivory-white  hue,  and  the  atrophic 
stage  is  developed.  This  atrophic  condition 
is  usually  less  widely  spread  than  the  oede- 
ma which  preceded  it,  and  is  often  confined 
to  the  limbs  and  face,  but  the  symmetry  is 
retained.  The  skin  is  now  as  tense  as  be- 
fore, but  from  contraction,  not  distension  ; 
in  the  face  the  skin  is  strained  over  the 
bones,  and  may  be  dii-ectly  adherent  to  the 
periosteum  from  compression-atrophy  of 
the  fat  and  muscles ;  the  lips  are  drawn 
up,  the  gums  retracted,  and  the  teeth  in  ex- 
treme cases  fall  out.  The  countenance  is 
bloodless,  except  where  mottled  by  telangi- 
ectases, and  the  fixed  features  and  strain- 
ing of  the  skin  over  the  bones  give  a  ghastly 
corpse-lilce  aspect ;  the  limbs  of  an  adult 
may  be  reduced  to  the  size  of  a  child's,  the 
joints  ankylosed,  and  the  hand  claw-like. 
In  consequence  of  the  tension  of  the  skin 
over  the  joints,  ulcerations,  sometimes  at- 
tended with  necrosis,  easily  ensue  from 
shght  injuries. 

The  course  taken  by  these  two  forms 
varies  somewhat;  the  tensely  infiltrated 
cases  tend  to  clear  up  sooner  or  later,  the 
infiltration  is  gradually  absorbed,  the  skin 


39° 


Scleroderma 


becomes  loss  rigid,  and  after  some  months, 
but  in  some  cases  not  for  years,  the  skin 
gradually  regains  its  normal  softness  and 
elasticity.  Some  think  that  these  cases 
may  also  merge  into  the  atrophic  form,  but 
this  is  not  the  oi:)inion  of  the  writer.  Pro- 
gress may  be  interrupted  if  the  patient  get 
a  chill,  and  even  extension  may  then  ensue, 
and,  according  to  patients'  statements,  the 
skin  is  tighter  on  some  days  than  others. 
In  the  contracted  cases  recovery  is  less  fre- 
quent, the  disease  often  remains  stationary 
for  years,  or  it  may  extend  at  long  inter- 
vals. The  general  nutrition  suffers,  and 
the  patient  gradually  sinks  or  dies  from 
intercm-rent  disease.  It  is  a  long  time, 
however,  before  the  general  health  suffers, 
and  many  seem  to  be  little  the  worse  ex- 
cept from  their  helplessness. 

No  special  compHcations,  except  rheu- 
matism and  valvular  heart-afl'ections,  are 
found  associated  with  this  disease,  but  other 
eruptions  may  be  present,  and  filaria  san- 
guinis hominis  has  been  twice  foimd. 

Circumscribed  Scleroderma,  or  Mor- 
PHCEA,  is,  by  some  authors,  stiU.  regarded 
as  an  enth*ely  independent  disease  ;  but  the 
other  view  gains  groimd,  and  will  doubtless 
eventually  prevail. 

Symptoms. — It  occm-s  in  patches  and 
bands,  the  former  being  the  most  common. 
The  patches,  which  may  be  single  or  multi- 
ple, are  visually  from  half  to  two  inches  or 
more  in  diameter,  situated  generally  on 
one  side  of  the  body,  often  in  the  com-se  of 
a  nerve,  like  herpes  zoster,  but  sometimes 
in  the  middle  line,  sometimes  bilaterally, 
and  occasionally  symmetrically.  They  de- 
velop gradually,  rarely  rapidly,  vsdthout 
any  symptoms.  The  domain  of  the  fifth 
nerve,  the  breasts,  and  stUl  more  frequently 
the  limbs,  are  favourite  positions,  but  they 
may  come  anywhere. 

The  majority  of  the  patches  are  of  an 
ivory-white  colom-,  smooth  and  dry,  sur- 
rounded by  a  pink  or  violet  zone  of  minute 
dilated  vessels ;  hnt  this  zone  may  be  ab- 
sent, and  the  patch  more  or  less  pigmented 
in  various  hues.  The  edge  may  be  diffused 
or  defined,  its  shape  is  as  irregular  as  its 
size  ;  it  may  be  raised  above  (M.  tuberosa), 
depressed  below,  or  level  with  the  smTound- 
ing  skin.  No  difficulty  is  usually  expe- 
rienced in  pinchuig  up  the  diseased  skin, 
and  as  it  is  rarely  adherent  to  the  sub- 
jacent tissues,  and  is  quite  superficial,  it 
feels  lUiC  parchment  or  leather,  according 
to  its  thickness,  which  varies  often  in_  the 
same  patch.  As  a  rule,  when  once  it  is 
developed  there  is  no  increase  in  size,  but 
sometimes    small  atrophic   spots  appear 


close  to   the  major  patch,  enlarge,  and 
coalesce  with  it. 

Defects  of  sensibiUty  are  rare,  but  there 
is  itching  in  some  cases.  In  the  band 
cases,  the  lesion  is  usually  single,  and,  un- 
like the  patches,  is  often  adherent  to  the 
subjacent  tissues,  so  that  it  is  sunk  into  a 
sulcus  below  the  healthy  skin  ;  but  if  non- 
adherent it  may  be  raised  up  into  a  ridge. 

Pathology. — The  pathology  of  this  affec- 
tion is  obscure,  but  the  process  does  not 
appear  to  be  inflammatory,  and  the  theory 
most  in  accordance  with  the  clinical  facts 
is  that  of  an  obstruction  of  the  arterial 
blood-supply  to  the  skin,  on  the  one  hand, 
and  the  venous  and  lymph  flow  on  the  other ; 
and  the  varying  symptoms  of  different  cases 
depend  upon  the  relative  degree  of  obstruc- 
tion in  one  or  other  of  these  vascular  sys- 
tems. But  what  the  primary  defect  is  that 
brings  this  about  is  not  known,  and  it  must 
be  inferred  that  it  is  of  central  nervous 
origin,  and  in  fact  that  the  disease  is  pri- 
marily a  central  tropho-  or  vasomotor-neu- 
rosis.  Diffuse  scleroderma  has  been  anato- 
mically exammed  by  many,  and  the  results, 
omitting  minor  differences,  are  as  follows  : — 
The  changes  are,  in  the  main,  in  the  deeper 
parts  of  the  corium  and  subjacent  tissues, 
and  consist  of  naiTowing  of  the  lumen  of 
the  blood-vessels  and  accumulation  of  cells 
round  them. 

Later  on  there  is  destruction  of  the 
sweat  and  sebaceous  glands  and  hair-folli- 
cles, and  absorption  of  the  fat  and  cellular 
tissue  by  the  pressure  of  these  cells,  and  a 
great  develoi^ment  of  connective  and  elastic 
tissue  bundles,  doubtless  from  fibrillation 
of  the  ceUs ;  and  the  skin  may  become  di- 
rectly adherent  to  the  fascia  or  periosteum. 

The  anatomy  of  circumscribed  sclero- 
derma has  been  examined  by  the  writer. 
The  changes  were  of  very  similar  character 
to  those  of  the  diffuse  form,  but  were  more 
superficial,  affecting  the  upper  part  only  of 
the  corium,  in  the  early  stage ;  and  thrombi 
were  present  in  many  of  the  vessels,  ex- 
plaining the  pallor  and  thinning  present  at 
first.  At  a  later  stage  there  was  increase  of 
the  connective  tissue,  and  the  changes  had 
spread  into  the  deep  part  of  the  corium  and 
into  the  fat  layer.  In  the  opinion  of  the 
VTriter,  the  obstruction  to  the  arterial 
blood-supply  is  gi-eater  than  in  diffuse 
scleroderma,  and  so  atrophic  changes  are 
more  often  produced.  Probably  the  ner- 
vous defect  is  not  central,  affecting  perhaps 
only  single  nerves  in  this  class  of  cases. 

Diagnosis. — The  wooden  indiu'ation  and 
immobility  of  the  skin  and  subcutaneous 
tissues,  occiuTing  sjTnmetricaUy  over  a  wide 
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area,  with  or  without  the  ivory  colour  super- 
vening, are  conditions  almost  peculiar  to 
diffuse  scleroderma,  with  the  sole  exception 
of  sclerema  of  the  newborn,  in  which  there 
is  induration  with  great  coldness  of  the 
sm-face ;  this,  and  the  age  of  the  patient, 
would  be  obvious  distinctions.  There  re- 
mains onlj'  one  disease,  even  rarer  than 
scleroderma,  which  may  give  rise  to  some 
doubt — namely,  diffuse  primary  or  secondary 
cancer  of  the  skin — the  '  Cancer  en  cuirasse  ' 
ofVelpeau.  If  secondary,  it  often  begins 
with  nodules ;  this  and  the  previous  history 
would  remove  all  doubt,  but  in  the  primary 
cases  there  maybe  more  difficidty.  The  slow, 
continuous  spreading,  the  lancinating  pains 
and  tenderness,  the  neighbouring  inflam- 
matory oedema,  the  ulceration  of  the  lesions 
and  involvement  of  the  glands,  with  the 
more  rapid  com'se  of  marasmus  and  fatal 
cachexia,  are  aU  points  in  which  it  differs 
from  scleroderma. 

Circumscribed  sclerodeiTQapresents  even 
less  difficulty.  The  raised  patches  might 
perhaps  be  mistaken  for  the  keloid  of 
Alibert,  but  the  difference  in  colour,  the 
ivory-white  tint  of  morphcea  being  absent, 
and  the  presence  of  vessels  upon  the  tu- 
bercle, and  the  claw-lilie  processes  which 
extend  fi'om  it,  would  distinguish  this  affec- 
tion. The  flat  patches  are  quite  distinctive, 
and  no  confusion  could  arise  with  ordinary 
care. 

Treatment. — In  the  diffuse  form,  the 
indications  are  to  guard  the  patient  against 
cold,  since  aggravation  and  extension  are 
very  Ulvely  to  foUow  a  chill,  to  which  the 
patients  are  abnormally  prone  ;  secondly, 
to  improve  the  general  nutrition ;  and 
thndly,  to  restore  the  circulation  in  the 
ischfemic  area.  For  the  first,  the  patient 
should  be  clothed  in  flaimel,  never  allowed 
to  go  out  in  cold  winds,  and  guarded  care- 
fully against  draughts. 

For  the  second,  ferruginous  and  other 
tonics  suitable  to  the  individual  should  be 
given,  and  cod-Uver  oil  is  often  very  bene- 
ficial. The  digestive  organs  should  be  care- 
fiilly  attended  to,  since  they  partake  often 
in  the  general  enfeeblement,  and  flatulence 
aggi-avates  the  distressing  tension  when  the 
trmik  is  affected. 

For  the  third,  shampooing  should  be 
systematically  and  diligently  employed  to 
the  affected  areas.  Turkish  baths  are  use- 
ful before  the  nibbing,  but  vapotir  baths  are 
too  depressing. 

Where  Turkish  baths  are  not  available, 
inunctions  with  neat's-foot  or  olive  oil,  or 
simple  unguents  are  useful;  galvanism  is 
strongly  recommended  by  some,  tad  may 


be  of  service,  probably,  by  improving  the 
cii'culation. 

Iodide  of  potassium,  arsenic,  and  mer- 
cury have  been  repeatedly  tried  and  found 
useless,  and  mercm'ial  inimctions  have  been 
decidedly  injurious  in  many  cases. 

The  treatment  of  morphcea  is  very  un- 
satisfactory ;  nothing  has  any  direct  effect 
for  good,  and  anything  producing  local  ir- 
ritation aggi-avates  the  mischief.  General 
invigorating  measm-es  are  useful,  and  nerve - 
tonics,  such  a.s  the  mineral  acids  and  nux 
vomica,  are  often  indicated.  Galvanism  has 
been  recommended,  but  must  be  used  so  as 
not  to  irritate  the  patch ;  but  if  employed  in 
the  neighbom'hood  may  be  beneficial.  In- 
unction may  also  be  tried  with  simple  oint- 
ments, always  remembering  that,  if  not 
worried  by  injudicious  treatment,  the 
patches  tend  to  get  well  of  themselves  even- 
tually. Mercmy,  internally  or  externally, 
should  be  avoided.  The  mixed  cases  should 
be  treated  in  the  same  way  as  diffuse  sym- 
metrical cases. 

H.  Eadcliffe  Crocker. 

SCLEROSIS.    See  Induration. 

SCLEROTIC,  Diseases  of  the.~Ana- 
tomy. — The  sclerotic  is  the  white,  tough 
fibrous  membrane  which  constitutes  five- 
sixths  of  the  outer  coat  of  the  eyeball.  In 
front,  it  is  continuous  with  the  transparent 
cornea ;  behind,  with  the  sheaths  of  the 
optic  nerve  and  with  the  connective  tissue 
investing  the  fasciculi  of  the  nerve  (lamina 
crihrosa).  That  portion  of  it  which  may 
be  seen  within  the  opened  eyehds,  through 
the  serni-transparent  conjunctiva,  is  called 
'  the  white  of  the  eye.'  Externally,  it  is 
smooth,  except  where  the  tendons  of  the 
muscles  are  inserted,  and  is  enclosed  by  a 
thin  fibrous  covering — the  episclera — hned 
with  endothelial  ceUs.  This  covering — the 
so-called  '  capsule  of  Tenon ' — which  also 
furnishes  the  sheaths  to  the  straight  and 
the  oblique  muscles,  is  very  loosely  attached 
to  the  sclerotic,  except  in  front,  where,  at 
about  one-eighth  of  an  inch  from  the  peri- 
phery of  the  cornea,  it  beomes  intimately 
blended  with  both  the  conjunctiva  and  the 
sclerotic,  and  cannot  be  separated  from 
either  withoiit  laceration.  The  sclerotic  is 
lined  by  endothehal  cells  containing  more 
or  less  pigment,  and  is  loosely  connected 
with  the  underlying  choroid  by  many 
delicate  connective-tissue  fibres,  nerves, 
and  blood-vessels.  It  is  chiefly  composed 
of  bundles  of  fine  fibrillte,  among  which  a 
1  few  elastic  fibres  are  scattered.  The  bundles 
I  of  fibrilla3  are  irregiilarly  arranged  into 
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layers,  which  interlace  at  various  angles. 
Most  of  the  bundles  have  either  a  circular  or 
an  antero-posterior  dh'ection,  and  a  smaller 
number  are  disijosed  obliquely.  Around  the 
entrance  of  the  optic  nerve,  as  well  as  near 
the  cornea,  the  circular  bundles  predomi- 
nate. Among  and  between  the  layers  is  a 
system  of  lymphatic  channels  with  spaces 
containing  fixed  cells,  closely  resembling 
those  of  the  cornea.  Most  of  the  cells  are 
impigmented,  but  a  few  are  pigmented. 
The  latter  are  foimd  chiefly  aroimd  the 
entrance  of  the  oi^tic  nerve,  and  in  the 
deeper  layers  of  the  sclerotic  near  the 
cornea.  In  negroes  and  dark  races  gene- 
rally, the  proportion  of  pigmented  cells  is 
always  greater.  Migi'atory  cells  also  cir- 
culate in  the  lymphatic  channels. 

The  sclerotic  has  comparatively  few 
blood-vessels  and  nerves.  It  receives  a  few 
small  branches  from  all  the  ciliary  arteries 
and  veins.  These  vessels  form  a  wide- 
meshed  plexus,  chiefly  on  the  sm-face,  in 
which,  as  a  rule,  two  veins  accompany  each 
artery  (Leber).  On  the  anterior  surface, 
aroTmd  the  margin  of  the  cornea,  the  dis- 
tribution of  the  blood-vessels  is  pecuhar.  At 
about  one-twelfth  to  one-eighth  of  an  inch 
from  the  cornea,  the  anterior  ciliary  arteries, 
which  are  the  terminations  of  those  sup- 
plying the  straight  muscles,  divide  into — (a) 
perforating  branches,  which  pass  through 
the  sclerotic  to  go  to  the  ciliary  body,  where 
they  join  the  posterior  cihary  arteries,  and 
(6)  superficial  branches,  which  lie  in  the 
episcleral  tissue  and  anastomose  by  arched 
communications  in  the  neighbom-hood  of 
the  corneal  margin.  The  latter  are  called 
episcleral  arteries.  From  these  arcades  two 
sets  of  branches  arise — one  consisting  of 
small  straight  vessels  which  run  up  to  and 
within  the  limbus  of  the  cornea, and  form  with 
the  subjacent  episcleral  vems  the  marginal 
vascular  plexus  of  the  cornea  ;  the  other  con- 
sisting of  vessels  which  bend  backwards,  to 
end  in  the  conjunctiva  and  anastomose  with 
the  posterior  conjunctival  vessels.  The  cir- 
cumcorneal  vascular  plexus  or  ring  is  there- 
fore made  up  of  episcleral  and  the  anterior 
conjunctival  vessels,  which  fi-eely  communi- 
cate with  each  other,  and  are  directly  con- 
nected with  the  vessels  supplying  the  an- 
^  terior  portion  of  the  conjunctiva,  the  sclero- 
tic, the  cornea,  the  ciliary,  and  the  iris. 
Hence,  in  inflammation  affecting  these  parts, 
the  marginal  jdIoxus,  which  in  health  is 
almost  invisible,  becomes  more  or  less  con- 
spicuous, formmg  what  is  generally  called 
'  the  zone  of  ciliary  injection.' 

Patholofjy. —  Containing  few  blood-ves- 
sels, nerves,    cells,  and  lymphatics,  and 


subserving  only  the  functions  of  an  exo- 
skeleton,  the  sclerotic  is  a  comparatively 
indifferent  structure ;  its  composition  is 
stable,  its  nutritive  processes  are  sluggish 
and  not  easily  diverted.  Consequently,  it 
is  but  little  susceptible  of  disturbing  in- 
fluences, and  is  subject  to  few  pathological 
changes.  Indeed,  when  these  changes  do 
occur,  they  are  generally  associated  with 
and  dependent  upon  morbid  states  of  one 
or  more  of  the  adjacent  textures — namely, 
the  ciliary  body,  the  choroid,  or  the  iris,  or, 
much  more  rarely,  the  cornea. 

It  is  at  first  sight  remarkable  that, 
notwithstanding  the  unbroken  structm-al 
continuity,  the  sclerotic  proper  is  seldom 
much  affected  in  inflammation  of  the 
cornea ;  though  it  readily  participates  in 
inflammation  of  the  iris  and  ciliary  body, 
to  which  it  is  contiguous  only.  The  ex- 
planation seems  to  be,  that  the  nutrition  of 
the  cornea  is,  in  the  main,  distinct  from  that 
of  the  sclerotic,  and  that  both  these  struc- 
tiu'es  are  alike  primarily  dependent  upon 
the  integi'ity  of  the  cihary  body  for  their 
organic  maintenance. 

The  commone&t  inflammatory  manifes- 
tation, referable  to  the  sclerotic,  is  now 
known  to  involve  rather  the  episcleral 
tissue  than  the  substance  of  the  sclerotic. 
The  morbid  state  is  still,  however,  often 
spoken  of  indiscriminately  as  sclerotitis  or 
scleritis  and  episcleritis.  The  truth  is  that 
though  episcleritis  may  occur  alone,  it  is 
not  infrequently  associated  with  inflamma- 
tion of  the  sclerotic.  The  concurrence  is 
to  be  accounted  for  partly  by  the  nature  of 
the  inflammation  and  its  exciting  cause, 
but  chiefly  by  the  anatomical  pecuharities 
of  its  situation.  From  what  has  been 
already  stated  respecting  the  relations  of 
the  episcleral  capsule  and  the  sclerotic,  it 
will  easily  be  imderstood  that  the  further 
the  focus  of  disease  fr-om  the  cornea,  the 
less  likehhood  of  a  concmu-ence  of  scleritis 
and  episcleritis,  and  vice  versa.  Near  the 
cornea,  the  imion  between  the  two  is  so 
close  and  intimate  as  to  come  near  to 
identity  of  structure,  while  at  a  distance 
the  connection  is  both  slight  and  readily 
separable. 

Nosology. — The  principal  morbid  states 
of  the  sclerotic  and  episclera  are  : — HyiJer- 
ffimia,  episcleritis,  scleritis,  staphyloma,  and 
tumoTU's ;  they  are  also  subject  to  some 
sUght  congenital  abnormalities. 

HyPERiEMiA. — HyperaBmia  of  the  scleral 
and  episcleral  vessels  is  usually  indicative 
of  a  morbid  state  of  the  cornea,  iris,  ciliary 
body,  or  choroid  ;  or  it  may  signify  obstruc- 
tion to  the  mtraoculai*  circulation,  due  either 
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to  increased  intraocular  pressm-e,  or  to  some 
other  cause.  It  occurs  in  two  forms — (a) 
as  a  pink  or,  more  commonly,  a  pm"plish 
zone,  patch,  or  crescent,  at  the  margin  of 
the  cornea ;  and  (&)  as  large  varicose  vessels 
running  over  the  sm'face  of  the  sclerotic, 
from  about  the  mai-gin  of  the  cornea  to- 
wards one  or  other  of  the  straight  muscles. 

(«)  The  former  is  the  more  frequent 
form.  Typically,  it  consists  of  a  pm-plish 
zone,  varying  in  breadth  fr'om  one-eighth 
to  one-hfth  of  an  inch,  immediately  sur- 
rounding the  cornea.  On  examining  this 
zone  more  closely,  it  will  be  found  to  be 
made  up  of  the  minute  radiating  blood- 
vessels described  above  by  the  name  of 
episcleral  vessels.  In  some  cases  the  in- 
jection does  not  entirely  surround  the 
cornea.  With  the  redness  there  is  usually 
some  swelling,  due  pai'tly  to  the  engorge- 
ment of  the  blood-vessels,  and  partly  to 
-infiltration  of  the  episcleral  tissue.  The 
conjunctiva  with  its  vessels  may,  by  gentle 
pressm'e  and  fi'iction  iipon  the  edge  of  one 
or  other  lid,  be  made  to  glide  over  the  en- 
larged vessels,  which  obvioiisly  lie  upon  the 
surface  of  the  sclerotic.  If  the  conjtmctiva 
also  be  inflamed,  the  scleral  and  episcleral 
vessels  may  be  masked  to  some  extent  by 
the  congested  conjunctival  vessels,  which 
are  distinguishable  by  theii*  reticular  ar- 
rangement, and  by  being  largest  and  most 
•conspicuous  towards  the  lacunar  portion  of 
the  conjunctival  sac. 

(b)  The  vai'icose  state  of  the  scleral 
vessels  is  inost  fr-equently  met  with  in 
chronic  inflammation  of  the  sclerotic,  iris, 
■ciliary  body,  or  choroid,  and  is  generally 
present  in  glaucomatous  eyes.  It  may, 
however,  be  due  to  pressure  or  other  dis- 
turbances behind  the  eyeball,  either  vnthin 
the  orbit  or  beyond  it. 

Episcleritis  is  an  inflammation  of  the 
loose  fibrous  covering  of  the  sclerotic.  The 
inflammation  may  be  strictly  limited  to 
the  episcleral  tissue,  or  it  may  involve  Like- 
wise the  conjunctiva  on  the  one  hand  and 
the  sclerotic  on  the  other,  or  both  these 
structures  may  be  concm-rently  implicated. 

Objectively,  episcleritis  consists  of  a 
more  or  less  circumscribed  dusky-red  or 
purplish  swelling  on  '  the  white  of  the  eye,' 
xmder  the  conj\mctiva,  and  near  the  cornea, 
or  within  one-third  of  an  inch  of  it.  The 
most  frequent  seats  are  near  the  corneal 
limbus,  and  opposite  the  insertion  of  one  of 
the  recti  tendons,  especially  the  external. 
The  vessels  of  the  overlying  conjunctiva 
are  generally  enlarged,  but  the  mucous 
membrane  itself  is,  in  the  earlier  stages 
at  least,  freely  movable  over  the'  swelling. 


I  When  the  swelling  is  close  to  the  edge  of 
'  the  cornea,  the  adjacent  portion  of  the 
!  cornea   becomes    hazy  from  infiltration 
j  into  its  layers  and  fr-om  disturbance  of  the 
j  epithehum.     Eventually,  the  affected  area 
!  of  the  cornea  may  ulcerate.    The  sclerotic 
itself  rarely  if  ever  ulcerates  in  true  epi- 
scleritis.   In  some  cases,  iritis  complicates 
episcleritis ;   and,  more  rarely,  there  is 
cyclitis. 

The  subjective  symptoms  are  variable. 
The  pain  is  -not  usually  severe,  and  does 
not  amoimt  to  more  than  a  sense  of  dis- 
comfort, with,  perhaps,  a  dull  aching  sensa- 
tion when  the  eyeball  is  moved  or  the  eye 
is  used  for  near  work.  On  the  other  hand, 
there  is  sometimes  great  pain  of  a  neu- 
ralgic character,  not  only  in  the  globe,  but 
also  around  the  orbit  and  down  the  side  of 
the  nose.  In  these  cases,  however,  it  vsdll 
generally  be  found  that  there  is,  in  addition 
to  the  episcleritis,  inflammation  of  the 
cornea,  or  the  ii-is,  or  even  the  ciliary  body 
itself.  Nor  is  the  sight  affected,  unless  one 
or  other  of  these  parts  be  implicated. 

The  course  of  the  disease  is  very  ckronic. 
As  swelling  leaves  one  part,  it  may  re- 
appear in  another,  and  in  this  way  the  case 
may  be  prolonged  for  months.  The  average 
dm'ation  is  about  from  two  to  four  months. 

Termination. — The  inflammation  may 
disappear  without  leaving  any  traces  be- 
hind it,  or  at  most  only  some  thickening  of 
the  episcleral  tissue.  In  a  few  cases,  a  faint 
discoloured  patch  persists  on  the  surface  of 
the  sclerotic.  But  if  the  cornea  have  been 
involved,  a  nebula  or  actual  leucoma  may 
remain. 

Clinical  Varieties. — At  least  four  dis- 
tinct varieties  of  episcleritis  may  be  met 
with — namely,  (1)  a  circumscribed,  indolent, 
purplish  swelling  appears  opposite  the  in- 
sertion of  one  of  the  recti  tendons  and 
under  the  conjunctiva.  There  is  little  or 
no  pain,  watering,  or  distress  of  light.  This 
form  may  occur  dming  an  attack  of  acute 
rheumatism,  and  it  is  probably  always 
associated  with  the  rheumatic  diathesis. 

(2)  The  episcleral  swelling  is  not  so  cir- 
cumscribed, and  is  situated  near  to  the 
cornea.  The  conjunctival  vessels  are  en- 
larged, and  there  is  a  patch,  or  may  be,  zone 
of  uxjection  at  the  margin  of  the  cornea. 
There  is  also  congestion  of  the  ii"is,  as  evi- 
denced by  a  small  amount  of  discoloration 
and  a  semi-contracted  state  of  the  pupil. 
The  eye  waters,  cannot  bear  exposure  to 
light  or  to  cold  and  damp  air.  The  pain 
is  often  very  great,  both  in  the  eyeball  and 
in  the  brow.  Such  cases  were  formerly 
spoken  of  as  examples  of  catarrho-rheu- 
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matio  ophthalmia  (Mackenzie).  In  some 
cases  actual  ii-itis  may  occur. 

(3)  Episcleritis  may  complicate,  or  be 
complicated,  by  phlyctenular  ophthalmia. 
In  chronic  or  recm'rent  marginal  phlycten- 
ular keratitis,  the  inflammation  may  extend 
to  the  episcleral  tissue,  and  in  some  cases, 
following  the  course  of  the  vessels,  it  may 
spread  thence  through  the  sclerotic  to  the 
ciliary  body  and  ms. 

(4)  An  episcleral  infiltration-patch  forms 
neai'  the  corneal  margin.  In  a  few  days 
the  adjoining  portion  of  the  cornea  is  seen 
to  be  hazy  and  its  epithehum  roughened, 
and,  in  the  course  of  one  week  or  more,  the 
infiltration-patch  may  gradually  desert  the 
episclera  altogether,  to  invade  the  cornea. 
The  softened  cornea  may  then  disintegrate 
and  a  deep  ulcer  result.  The  ulcer,  too, 
often  assumes  a  serpiginous  character, 
and  spreads  along  the  margin  of  the 
cornea  and  over  the  surface ;  or,  running 
down  to  the  posterior  elastic  membrane, 
leads  to  bulging  of  the  posterior  elastic 
membrane,  with  prolapse  of  the  iris  and 
ultimate  perforation.  This  foi-m  is  chiefly 
met  with  in  anasmic  and  debihtated  per- 
sons, especially  women  weakened  through 
suclding  or  exhausting  illnesses.  There 
may  not  be  much  pain  in  this  form,  though 
there  is  usually  gi-eat  distress  of  Ught.  The 
serpiginous  form  of  episcleritis  is  probably 
nem'opathic.  In  most  of  the  cases  which 
have  come  under  the  writer's  observation, 
there  have  been  other  evidences  of  faulty 
innervation. 

Ccmses. — Episcleritis  occurs  chiefly  in 
young  and  middle-aged  adults,  rarely  in 
children  or  in  old  persons,  and  it  is  more 
frequent  in  women  than  in  men.  The  com- 
mon exciting  causes  seem  to  be  rheumatism, 
gout,  syphilis,  and  scrofula.  It  is  sometimes 
associated  with  uterine  disease,  catamenial 
disorders,  and  occurs  dm-ing  pregnancy  or 
after  partm-ition. 

Treatment. —  The  local  treatment  should 
be  soothing.  Irritants  of  every  kind  are 
contraindicated.  In  recent  cases,  moist 
warmth,  as  steam-spray  fomentations,  is 
generally  agreeable  and  useful.  Sometimes, 
howeVer,  moist  warmth  increases  the  pain. 
In  any  case,  glycerine  of  belladonna,  or 
weak  merciorial  ointment  containing  extract 
of  belladonna,  may  be  ap23lied  with  gentle 
friction  to  the  brow  or  temple,  and  a  solu- 
tion of  atropine  may  be  applied  to  the 
conjunctiva,  and  repeated  if  found  not  to 
irritate.  Pain  is  generally  relieved  and  the 
duration  of  the  disease  shortened  by  sys- 
tematic diaphoresis,  whether  induced  by 
Turkish  or  other  hot  baths,  draughts  or 


subcutaneous  injections  of  pilocarpine,  or 
in  any  other  way.    Sulphate  of  quinine, 
with  small  doses  of  calomel  (gr.  ^  to  gr.  ^ 
three  times  a  day),  seems,  in  many  cases, 
to  promote  the  absorption  of  the  inllamma- 
j  tory  matters.    De  Wecker  speaks  highly  of 
i  the  combmation  of  copious  sweatings  with 
1  the  internal  administration  of  sahcylate  of 
'  soda.  In  chronic  cases,  blisters  may  be  ap- 
I  pUed  every  ten  days  to  the  temples,  and 
astringent  compresses  every  night  to  the 
:  closed  eyelids.    In  chronic  cases,  with  opa- 
city of  the  cornea,  massage  of  the  eye  re- 
peated many  times  a  day  has  been  recom- 
mended by  Pagenstecher.    If  there  be  in- 
flammation or  ulceration  of  the  cornea,  with 
a  deep  anterior  chamber  and  increased  ia- 
traocular  tension,  sclerotomy  may  be  tried 
and  repeated  at  discretion. 

Sclerotitis. — Idiopathic  sclerotitis  sel- 
dom, if  ever,  occurs ;  inflammation  of  the 
sclerotic  being  generally  secondary  to  iritis, 
or  cycUtis,  or  choroiditis.  See  Choboid, 
Ciliary  Body,  Iris,  Diseases  of  the. 

Staphyloma  of  the  Sclerotic  is  com- 
paratively rare,  and  is  the  resxdt  either  of 
injury  with  laceration  or  of  inflammation 
of  some  portion  of  the  uveal  tract. 

The  common  situations  are — the  corneo- 
scleral margin,  the  ciliary  region,  the  equa- 
tor, and  the  posterior  pole,  just  outside  the 
optic  nerve. 

New  Growths  are  very  rare,  so-called 
tumours  of  the  sclerotic  being  really  gi-owths 
which  have  invaded  the  sclerotic  rather 
than  originated  in  it.  Still,  fibrous  growths 
and  sarcomata  do  sometimes  occur. 

Treatment  wiU  depend  upon  the  nature 
of  the  growth.  Malignant  tumom-s  cannot 
be  removed  too  earlj^  even  though  the  eye 
be  certainly  sacrificed  by  the  operation. 
See  Orbit,  Tumours  of  the. 

John  Tweedy. 

SCLEROTIC,  Injuries  of  the.— The 

sclerotic  is  hable  to  all  and  any  of  the  injiuries 
which  affect  soft  parts — namely,  blows  and 
concussions,  contusions,  wounds,  ruptm-es, 
bm-ns,  scalds,  the  effects  of  corrosives,  and 
other  chemical  irritants  and  caustics. 

Blows,  Concussions,  or  Contusions 
may  be  simple — that  is,  affect  only  the 
sclerotic — or  complicated  by  injiu-y  to  the 
adjacent  parts.  The  principal  complications 
are,  contusion  or  wound  of  the  lids  or  the 
cornea  ;  subconjimctival  ecchymosis  ;  para- 
lysis of  one  or  more  of  the  recti  muscles ; 
detaclmient  or  laceration  of  the  choroid,  iris, 
retina,  suspensory  ligament,  or  the  capsule 
of  the  lens ;  haemorrhage  into  the  anterior 
chamber,  the  vitreous,  behind  the  retina  or 
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the  choroid ;  concussion  or  even  laceration 
of  the  optic  nerve;  paralysis  of  the  sphincter 
pupilliB  ;  suspension  of  the  accommodation. 

The  nature  and  extent  of  the  injury 
may  be  temporarily  masked  by  haemorrhage 
into  the  anterior  chamber  or  the  vitreous, 
or  by  the  early  occurrence  of  inflammation, 
or  by  the  presence  of  old  or  recent  opacity 
of  the  cornea  or  the  crystalline  lens.  It 
should  be  remembered  that  lacerations  of 
the  retina  and  choroid  from  blows  upon  the 
sclerotic  rarely,  if  ever,  take  place  at  the 
site  of  the  blow,  but  are  almost  always  at 
the  posterior  pole  of  the  globe,  and  are  more 
or  less  concentric  Avith  the  optic  nerve. 
More  rarely,  the  ruptm-e  occurs  in  the  an- 
terior part  of  the  choroid,  but  then  there  is 
also  ruptm'e  in  the  posterior  part  and  in 
the  same  meridian  (Arlt). 

Treatment  must  be  to  a  large  extent 
palHative  and  expectant  only.  The  eye 
should  be  protected  by  a  shade  or  by  a 
hght  cooling  compress.  Complications  and 
sequelse  must  be  treated  according  to  their 
special  indications. 

Wounds  of  the  sclerotic  are,  as  a  rule, 
very  dangerous,  because,  first,  of  the  degree 
of  violence  necessary  to  produce  them ; 
secondly,  they  are  often  attended  by  lesions 
of  the  cornea,  iris,  choroid,  retina,  crystal- 
Line  lens,  and  vitreous ;  thirdly,  they  are 
frequently  followed  by  grave  pathological 
changes,  such  as  inflammation,  suppiuration, 
cataract,  detachment  of  the  retina,  glau- 
coma, or  sympathetic  ophthalmitis ;  and 
foiu-thly,  they  are  often  difficult  to  close, 
partly  in  consequence  of  the  elasticity  of 
the  sclerotic,  and  partly  from  the  tendency 
of  the  choroid  or  other  of  the  intra-ocular 
contents  to  protrude  into  the  wound  and 
become  entangled  therein. 

Woimds  of  the  sclerotic  may  be  simple 
— that  is,  involve  only  the  sclerotic — or 
complicated.  The  simple  wounds  are — 
incised,  contused,  lacerated,  punctm-ed, 
ruptured,  and  gunshot.  The  complicated 
are  those  with  rupture,  or  with  protrusion, 
or  even  extrusion  of  the  iris,  ciliary  body, 
choroid,  retina,  vitreous,  suspensory  liga- 
ment, or  the  crystalline  lens  itself;  those 
with  intra-ocular  haemorrhage,  or  with 
lodgment  of  a  foreign  body  in  the  wound 
or  within  the  globe. 

Uncomplicated  wounds  of  the  sclerotic 
are  comparatively  rare,  there  being  in  most 
cases  some  prolapse  of  a  portion  of  the  uveal 
tract.  When  the  woimd  is  the  restdt  of  great 
violence,  and  is  inflicted  by  a  large  blunt  in- 
strument, there  is  almost  always  laceration 
of  the  choroid,  with  protrusion  or  extrusion 
of  the  vitreous  or  of  the  crystalline  lens. 


In  blows  with  the  fist,  the  rupture  of  the 
sclerotic  does  not  take  place  at  the  point  of 
impact,  but  in  the  cihary  region  on  the 
opposite  side  of  the  cornea ;  the  usual 
situation  being  just  outside  the  cornea  and 
concentric  with  it,  or  opposite  the  interval 
between  the  superior  and  internal  recti. 
But  when  the  blow  comes  from  above,  then 
the  lower  part  of  the  sclerotic  may  be  torn. 
If  the  rupture  take  place  quite  close  to  the 
cornea,  the  conjunctiva  is  also  torn,  and 
the  lens  is  forced  out  of  the  eye ;  but  when 
it  is  more  than,  say,  about  one-twelfth  of  an 
inch  away,  the  conjunctiva  escapes,  and  the 
extruded  contents  of  the  globe  lie  under 
it  as  in  a  cyst. 

It  may  be  stated  generally,  that  wounds 
of  the  sclerotic  are  dangerous  in  proportion 
to  the  degi'ee  of  violence  with  which  they 
were  inflicted,  the  amount  of  protrusion  and 
entanglement  of  the  fris,  choroid,  &c.,  and 
their  nearness  to  what  is  called  '  the  ciliary 
region.  Other  things  being  equal,  a  small 
woimd  in  the  cihary  region  is  much  more 
dangerous  than  a  miich  larger  woimd  else- 
where ;  and  if  there  be  entanglement  of 
the  iris  or  cihary  body,  the  risks  are  very 
greatly  increased.  So  common  is  sym- 
pathetic ophthalmitis  under  such  ch-cum- 
stances,  that  this  part  of  the  sclerotic  is 
often  spoken  of  as  '  the  dangerous  region.' 
See  Sympathetic  Ophthalmitis.  Again, 
woimds  of  the  sclerotic,  with  lodgment  of 
a  foreign  body  within  the  globe,  are  neces- 
sarily more  serious  than  those  without. 

Treatment. — The  first  duty  is  to  en- 
deavour to  ascertain  the  nature  and  extent 
of  the  injury,  the  second  to  calculate  on 
the  one  hand  the  prospects  of  good  and 
safe  recovery,  and  of  the  risks  of  sym- 
pathetic ophthalmitis  on  the  other. 

If  the  eye  be  obviously  destroyed,  ex- 
cision should  be  performed  without  delay. 
Perplexity  only  arises  when,  in  spite  of 
much  apparent  injury,  there  is  a  fair 
amount  of  sight,  or  when  there  is  only  a 
small  wound  but  in  a  dangerous  region. 
On  the  one  hand,  extensive  laceration  of  the 
sclerotic  may  heal  and  a  useful  eye  result ; 
on  the  other,  even  a  small  wound  in  the 
ciliary  region,  with  entanglement,  is  Always, 
as  already  stated,  a  possible  som'ce  of 
danger  from  sympathetic  ophthalmitis. 

If  it  be  determined  to  try  to  save  an  eye, 
the  lips  of  the  wound  should  as  far  as  prac- 
ticable be  cleared  of  all  entanglements  ;  all 
prolapsed  tissues  being  retm-ned  or  ex- 
cised. If  the  woimd  be  large,  a  stitch 
may  be  necessary  to  prevent  escape  of 
vitreous.  This  should  be  inserted  by  using 
a  suture  with  a  fine  curved  needle  attached 
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to  each  end,  and  passing  the  needles  sepa- 
rately from  within  outwards.  The  eyehds 
should  then  be  closed  by  a  light  compress 
of  boric  or  iodoform  wool.  Atropine,  or 
eserine,  according  to  the  special  indica- 
tions, should  be  instilled  two  or  three  times 
a  day. 

In  cases  of  ruptm's  of  the  sclerotic, 
where  there  is  complete  extrusion  of  the 
lens  under  the  unbroken  conjunctiva,  no 
attempt  should  be  made  to  take  away  the 
lens  for  some  weeks,  so  that  the  sclerotic 
may  have  time  to  heal.  When  this  has 
taken  place  the  conjimctiva  may  be  divided, 
and  the  lens  let  out.  If,  however,  the 
lens  be  entangled  in  the  wound,  it  should 
be  removed  as  soon  as  possible,  in  order  to 
allow  the  hps  of  the  sclerotic  to  fall  into 
apposition. 

In  penetrating  wounds  of  the  sclerotic, 
with  lodgment  of  a  foreign  body  within  the 
globe,  excision  will,  as  a  rule,  be  called  for, 
unless  the  foreign  body  be  a  fr'agment  of 
iron  and  so  placed  as  to  be  easUy  accessible 
to  forceps  or  to  the  electro-magnet. 

Burns  of  the  sclerotic  are  always  ac- 
companied by  corresponding  lesions  to  the 
Conjunctiva,  Cornea,  and  Eyelids,  and  do 
not  therefore  call  for  any  special  notice. 

John  Tweedy. 

SCLEROTOMY.    See  Glaucoma. 

SCOTOMA,  a  blind  spot  on  the  retina, 
the  result  of  disease.    See  Perimetry. 

SCROFULA  or  STRUMA  is  a  con- 
dition of  malnutrition  of  the  tissues ;  it  is 
not  a  disease  but  a  diathesis — in  other  words, 
a  tendency  to  certain  forms  of  diseased 
action,  most  marked  in  infancy  and  youth, 
yet  sometimes  occimring  in  old  age,  when 
the  body  is  natm-aUy  less  well  nourished, 
under  the  name  senile  scrofula. 

The  causes  of  this  condition  are—  (1)  In- 
heritance ;  (2)  bad  or  insufficient  food ;  (3) 
overcrowding,  ill-ventilation,  darkness  and 
dampness  of  dwelling;  (4)  insalubrious 
climate. 

(1)  Parents  suffering  from,  and  in  a  less 
degree  those  who  have  suffered  from,  scro- 
fula and  its  near  relation  tubercle,  beget  as 
a  rule  scroftUous  children.  The  degree  of 
scrofulosis,  in  different  members  of  the  off- 
spring, varies  with  innumerable  combina- 
tions of  this  cause  with  the  other  causes 
named  above ;  as  also  with  the  health  of  either 
or  both  parents  at  the  time  of  impregnation, 
and  with  the  condition  of  the  scrofulous  or 
tuberculous  mother  during  gestation.  Pro- 
bably, no  child  of  scrofulous  parents  is  en- 
tirely free  of  the  taint,  but,  if  all  the  other 


above-named  conditions  be  absent,  it  may 
escape  any  local  manifestation.  Probably, 
on  the  other  hand,  it  may  be  affirmed  that 
a  sufficiently  intense  combination  of  the 
above  with  faulty  hygiene  will  produce 
scrofula,  in  a  child  of  parents  however 
healthy. 

(2)  The  mUk  of  a  scrofulous  mother  cer- 
tainly increases  the  evil  she  has  imparted ; 
it  is  even  probable  that  suckling  by  a 
scrofulous  nurse  may  implant  the  diathesis 
in  a  congenitaUy  healthy  infant.  The  ad- 
ministration of  farinaceous  food,  before  the 
secretion  of  sahva  is  estabUshed,  has  con- 
siderable influence  in  the  production  of 
scrofula,  or  at  least  in  calling  forth  scrofu- 
lous manifestations.  This  conclusion  has 
been  forced  upon  the  writer  by  observation 
of  several  cases,  notably  of  seven  in  which, 
when  such  mode  of  feeding  was  stopped,  the 
outbreak  ceased.  Insufficient  food  with 
excess  of  starch,  bad  quahty  and  monotony 
of  diet,  all  have,  in  their  degree,  a  hke  effect. 

(3)  That  overcrowding  is  a  potent  gene- 
rator of  scrofula  is  indubitable.  Breathing 
again  and  again  an  .atmosphere  aheady  ex- 
hausted by  other  lungs  is  bad  enough,  even 
if  those  other  lungs  be  healthy ;  but  recent 
researches  render  it  highly  probable  that 
scrofulous  emanations  from  one  person  may 
produce  that  disease  in  another  individual. 
Overcrowding  impHes  also  dirt,  interfering 
with  the  action  of  the  skin,  and  usually 
causes  darkness.  The  action  of  hght  on  the 
body  is  hardly  sufficiently  appreciated.  The 
effect  of  its  absence  is  analogous  to  the 
etiolation  of  plants. 

(4)  Scrofula  is  chiefly  rife  in  climates 
which,  hke  that  of  Britain,  are  damp,  cold 
for  the  greater  part  of  the  year,  and  always 
uncertain.  We  know,  however,  from  history, 
that  two  and  even  three  hundi-ed  years  ago 
'  the  king's  evil '  was  very  prevalent,  and  it 
must  be,  in  the  present  day,  very  difficult  to 
apportion  aright  its  cause  between  heredity 
and  other  conditions.  Eephes,  however, 
to  the  writer's  inquiries  show  that  strumous 
famihes  taking  up  residence  in  America, 
New  Zealand,  and  Australia,  (save  in  over- 
crowded parts  of  seaboard  towns)  so  lose 
their  prochvity,  that  the  younger  mem- 
bers, born  strumous  here,  cease  to  exhibit 
manifestations  after  emigration,  and  that 
the  parents  procreate  healthy  children. 

Pathology. — The  strumous  diathesis, 
without  local  manifestation,  possesses  no 
pathological  anatomy  hitherto  demonstra- 
ble ;  it  is  probable,  however,  that  the  faulty 
nutrition  mentioned  in  the  opening  sen- 
tence consists  in  some  want  of  equihbrium, 
structm-al  or  fimctional,  between  the  lym- 
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phatic  rootlets  or  spaces  and  the  other 
elements  of  the  connective  tissues.  Whether 
this  want  of  balance  be  primai-y,  or  whether 
it  be  dependent  on  some  faulty  condition  of 
blood;  or  again  whether  it  produces,  or  is 
produced  by,  minute  anatomical  variations 
from  normal  textm^e  and  fabric,  more  espe- 
cially of  the  adenoid  constituents  of  tissue, 
is  not  yet  ascertained.  But  it  is  certain  that 
this  diathesis,  when  strongly  developed,  is 
marked  by  certain  characteristics  of  external 
form,  due  to  peculiarities  in  thickness  and 
abundance,  or  in  fineness  and  paucity,  of 
the  connective  (areolar)  tissue ;  and  these 
characteristics  are  more  especially  impressed 
on  such  parts  as  are  largely  made  up  of 
lymphoid  or  adenoid  structures. 

These  peculiarities  are  associated  with  a 
proclivity  to  follow  up  '  any  slight  and 
transient  in-itation  by  a  chronic  inflamma- 
tory process,  which  not  only  outlasts  the 
-irritation,  but  spreads  or  continues  indepen- 
dently of  it,  usually  resultuig  in  suppm-a- 
tion  or  caseation,  and  rarely  assuming  the 
form  of  a  pm'e  hyperplasia '  (Billi'oth) .  And 
in  these  conditions  it  is  found  that  lymphatic 
tissues,  notably  the  glands  and  such  parts 
as  contain  abundance  of  adenoid  elements, 
ai-e  especially  vulnerable.  But  even  the 
parts,  thus  suffering  from  strumous  inflam- 
mation, betray  no  anatomical  peculiarities 
diflierentiating  them  generically  from  parts 
affected  with  non-strumous  chronic  inflam- 
mation, until  the  resulting  products  under- 
go certain  degenerations.  It  is,  indeed,  this 
tendency  of  'the  inflammation  to  continue, 
while  its  products  are  averse  to  organisa- 
tion, which  constitutes  the  characteristic  of 
strumous  manifestations,  by  producing  a 
great  accumulation  of  the  most  embryonic 
of  inflammatory  fabrics — granulation-tissue. 
This  tissue  is,  however,  common  to  all 
forms  of  subacute  and  chronic  inflamma- 
tions ;  in  struma,  its  persistence,  and  there- 
fore its  amoimt,  is  alone  to  a  certain  ex- 
tent peculiar. 

But  here  attention  must  be  called  to 
certam  minute  bodies,  very  apt  to  form 
in  the  midst  of  this  tissue,  wherever  inter- 
stitial cell-growth  has  much  exceeded  the 
rate  of  vessel-formation.  Thus,  non-vas- 
cular islets  appear  in  which,  equidistant  on 
every  side  from  the  great  vessels,  nodules, 
are  developed  consisting  externally  of  a  deli- 
cate reticulum  supporting  lymphoid  cells ; 
further  inward,  of  epithelioid  cells  ;  and  cen- 
trally of  larger  branched  cells,  sometimes  of 
giant-cells.  For,  wherever  a  portion  of  grow- 
ing inflammatory  product  becomes  extra- 
vascular,  giant-cells  commonly  occur.  These 
little  spots  are  named  by  Rindfleisdh, '  newly- 


developed  lymphatic  follicles.'  It  ispossible, 
however,  that  they  indicate  a  tendency  to 
organisation  or  to  fibrOlation — at  least  an 
abortive  attempt  at  those  actions,  for 
Ziegler,  by  placing  under  the  skin  of  dogs 
two  cover-glasses,  kept  so  far  apart  as  to 
allow  of  gi-anUlation-tissue  insinuating  itself 
between  them,  found  on  their  removal 
a  nimaber  of  very  similar  spots  (only  he 
called  the  epithelioid  cells  fibroblasts) 
formed  of  exactly  similar  elements.  These 
bodies  are  therefore  in  no  way  distinctive 
of  struma,  they  are  foimd  in  old  indolent 
ulcers,  in  the  so-called  .proud-flesh  {caro 
'  luxurians)  of  unhealed  wounds  and  of  burns, 
in  the  granidation-tissue  surrounding  se- 
questra, and  in  the  thick  granulation-ma- 
terial of  very  chronic  synovitis.  Neverthe- 
less, though  not  distinctive  of,  they  are  most 
common  in  struma,  because  persistency  of 
inflammatory  products  is  most  usual  in 
that  dyscrasia. 

But  to  continue  the  life -history  of 
granulation-tissue,  which  by  its  very  nature 
must  be  merely  transitional,  and  if  it  will 
not  organise,  must  of  necessity  degenerate. 
Hence,  unless  fibrillation  or  cicatrisation 
set  in,  suppuration,  together  with  much  fatty 
degeneration,  caseation,  or  tuberculisation 
will  oocm*. 

It  is  still  unknown  whether  the  cause 
of  this  imperfect  tissue -nutrition  is  intrinsic 
in  the  tissues  themselves  or  in  the  blood. 
Some  support  of  the  latter  doctrine  is  af- 
forded by  two  facts — that  the  blood  of  a 
large  proportion  of  scrofulous  persons  con- 
tains an  undue  amount  of  lymphoid  ele- 
ments (leucocytes),  and  that  two" inflamma- 
tory manifestations  of  scrofula  are  rarely 
simultaneous.  A  beUef  in  the  humoral 
origin  of  the  diathesis  origmated  its  treat- 
ment by  setons  and  issues,  to  exhaust  the 
blood  of  its  peccant  material. 

The  diagnosis  of  scrofula,  the  diathesis 
in  contradistinction  to  the  manifestations, 
depends  on  the  appreciation  of  certain  per- 
sonal characteristics  which  are  of  two  types, 
corresponding  the  one  to  fineness  and  pau- 
city, the  other  to  coarseness  and  abundance, 
of  connective  tissues.  The  former  is 
marked  by  refinement  and  definition  of  the 
features.  The  curves  of  the  hps,  the  nasal, 
am'al,  and  tarsal  cartilages  are  finely 
modelled.  The  conjunctiva  and  sclerotic 
are  so  thin  that  the  pigment  of  the  choroid, 
partially  seen  through  them,  imparts  a 
bluish  or  pearl-grey  colour  to  the  white  of 
the  eye ;  the  skin,  clear  and  pure  of  tint, 
with  cool-toned,  ash-grey  shadows,  is  so 
transhicent  that  the  bluish,  wavy  com'se  of 
subjacent  veins  is  plainly  marked,  as  on  the 
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upper  eyelid,  the  temple,  angle  of  the  jaw, 
&c. ;  the  luscious  redness  of  the  lips  testifies 
to  the  same  condition.  The  eyelashes  are 
abimdant  and  long — a  fine  down,  often  rather 
long,  extends  fi-om  the  margin  of  the  scalp- 
hair  some  way  down  the  forehead,  temples, 
and  nape.  The  whole  aspect  is  of  refined 
but  fi-agile  beauty. 

The  other  type  is  coarse  and  ugly.  The 
head  large  and  lumpy,  bigger  behind  than 
before,  is  flanked  by  large,  red,  puffy  ears ; 
the  jaws  are  prominent,  the  lips  thick,  ill- 
defined,  and  often  cracked,  sway  clmnsily 
apart.  The  nose  is  limapish,  the  origin  of 
the  alee  ill-defined,  the  eyehds  thick  and 
clumsy,  often  even  when  not  inflamed 
bordered  with  red,  are  frequently  lined  with 
dried  Meibomian  secretion  clinging  to  the 
roots  of  sparse  irregular  lashes.  The  dull, 
unclean-looking  skin  is  marked  by  large 
orifices  of  sebaceous  ducts.  The  figure  is 
usually  imgainly,  the  joints  and  extremities 
large,  the  belly  prominent ;  the  hair  coarse, 
either  of  a  diiU  sandy  colour  or  lustreless 
black.  These  descriptions  are  taken  from  the 
extremes  of  each  type  ;  to  discriminate  what 
degree  of  tendency  either  way  may  justify 
the  practitioner  in  considering  his  patient 
scrofulous,  requires  acumen  and  experience. 
His  judgment  will  be  aided  by  considering 
the  family  history,  the  age  of  the  patient, 
and  the  land  of  malady  he  may  be  required 
to  treat. 

The  manifestations  of  scrofula  affect: 
(1)  The  skin ;  (2)  mucous  membranes  ;  (3) 
lymphatic  glands.;  (4)  joints  ;  (5)  bones. 

(1)  The  scalp  is  especially  liable  to 
eczema,  tinea,  and  favus  ;  the  face  to  lupus  ; 
scrofulous  ulcers,  though  chiefly  choosing 
the  neck,  also  occur  at  the  bends  of  joints. 
Chilblain  is  said  to  be  chiefly  common  in 
strumous  persons,  probably  an  error  due  to 
the  obstinacy  of  all  inflammations  in  such 
individuals. 

(2)  Phlyctenular  ophthalmia,  ulcerative 
corneitis,  tinea  tarsi,  chronic  catarrhs, 
catarrhal  bronchitis,  enlargement  of  tonsils 
and  thickening  of  pharyngeal  adenoid 
tissues,  persistent  coryza,  ozsena,  otorrhcea, 
purulent  vulvitis  and  vaginitis. 

(3)  Enlargement  of  lymphatic  glands, 
chiefly  of  the  neck,  probably  induced  in  the 
first  instance  by  teething,  by  one  or  more 
of  the  above  irritations,  or  by  an  exanthem, 
especially  by  measles  ;  thus  every  instance 
of  an  enlarged  cervical  gland  is  not,  of  neces- 
sity, strumous.  The  characteristics  of  the 
scrofulous  enlargement  are  its  very  chronic 
character,  its  continuance  long  after  the 
causation  has  ceased,  its  spread  fi-om  gland 
to  gland,  and  the  tendency  of  the  glands  to 


attain  considerable  size  and  to  be  the  seats 
of  protracted  suppxiration. 

(4)  Most  chronic  joint-affections,  arising 
between  the  ages  of  a  few  months  and  eigh- 
teen years,  are  scrofulous,  though  they  may 
originate  (as  some  beUeve)  in  sUght  trau- 
matism. The  affection  may  commence  in 
the  synovial  membrane,  in  the  epiphysis,  or 
in  the  epiphysial  junction  ;  in  the  last  two 
conditions,  the  hyperoemia  of  rapid  growth 
affording  the  primary  irritation. 

(5)  Chi-onic  carious  affections  of  the 
bones  occmTing  during  early  hfe  are  very 
generally  strumous,  absence  of  sypliihs  ' 
being  verified.  Spongy  bones,  as  the  bodies 
of  vertebrae,  the  small  bones  of  the  carpus 
and  tarsus,  the  epiphyses  of  long  bones,  are 
peculiarly  prone  to  such  affection ;  the  hard 
cortex  of  long  bones  is  less  often  attacked. 
A  peculiar  enlargement  or  distension  from 
within  of  one  or  more  phalanges  bears  the 
name  of  dactyhtis  ;  it  is  generally  striunous, 
sometimes  syphflitic.   Eachitis  is  probably 

a  scrofulous  affection  in  the  large  majority 
of  instances. 

The  combination  of  scrofula  and  syphiHs 
is  by  no  means  unc'ommon  ;  the  manifesta- 
tions of  the  mixed  diatheses  are  severe  and 
obstinate.  Some  writers  beheve  that  scrofula 
is  degenerated  syphihs,  an  unproven  hypo- 
thesis. 

The  treatment  of  the  scrofulous  diathesis 
(the  treatment  of  the  above  manifestations 
falls  each  under  its  own  heading)  is  first  of 
all  improved  hygiene,  including — residence 
in  large,  not  over-filled  rooms,  in  preference 
by  the  seaside  or  at  a  somewhat  high  ele- 
vation on  a  dry  gravelly  soil,  good  ventila- 
tion, plenty  of  Hght  and  outdoor  exercise. 
The  diet  must  be  regulated  according  to  the 
age  of  the  subject,  and  for  that  age  must  be 
of  the  most  light  and  wholesome  description. 
In  the  refined  deHcate  forms,  fatty  matters 
should  especially  be  pressed ;  ale  or  stout 
also  may  be  given  ;  they  are  less  valuable, 
sometimes  inadmissible,  in  the  other  form. 

In  the  administration  of  drugs  a  similar 
distinction  is  desirable.  The  former  kind 
of  struma  indicates  cod-hver  oil,  maltine, 
iron — what  may  be  called  the  blood-making 
tonics  ;  the  latter  quinine  or  other  bitters, 
mineral  acids  (nitro -hydrochloric),  iodide  of 
potassium ;  if  u-on  be  employed  it  should 
be  given  as  the  iodide.  Alkahes,  when  the 
breath  is  som',  are  often  valuable.  In  this 
form  of  the  diathesis,  an  occasional  pm'ge 
and  alterative  are  essential  to  the  treat- 
ment, especially  when  phlyctemdar  oph- 
thahnia  or  the  other  above-named  eye- 
afl'iictions  are  present,  while  the  breath  has 
an  evil  odour.  Eichard  Barwell. 
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SCROTAL  ELEPKANTIASIS.— The 

general  subject  of  elephantiasis  having  been 
fiilly  discussed  elsewhere  {see  Elephanti- 
asis Arabum),  it  only  remains  here  to  con- 
sider the  disease  as  sijecially  affecting  the 
scrotum,  and  to  describe  the  measures  which 
have  been  adopted  for  the  cure  of  scrotal 
tumours  of  this  nature. 

Several  varieties  of  the  disease,  as  af- 
fecting the  scrotum,  are  met  with,  in  India 
and  other  places  where  this  malady  is  rife. 
They  may  be  included  in  the  following 
categories : — 

1.  Sohd  hypertrophies  of  the  external 
genitals.    These  may  be  subdivided  into : 

(a)  Simple  scrotal  elephantiasis.  In 
most  cases  both  penis  and  scrotum  are  im- 
plicated, but  in  some  cases  (i.)  the  skin  of 
the  penis  and  the  prepuce  are  mainly  in- 
volved, the  scrotmn  being  less  affected ;  and 
in  others  (ii.)  the  scrotum  is  the  principal 
x)r  sole  seat  of  disease.  Under  this  head 
also  come  (iii.)  labial  tumours  in  the  female. 
The  labia  majora  are  the  most  common 
seat  of  the  disease,  but  the  prepuce  of  the 
cHtoris  and  the  labia  minora  are  also  some- 
times thickened.  In  rare  cases,  the  tumour 
is  principally  sitiiated  in  these  latter  parts. 

{b)  CompUcated  scrotal  elephantiasis. 
The  complication  may  consist  of  —  (i.)  Ab- 
scesses and  ulcers;  (ii.)  stricture  of  the 
ui'ethra ;  fistulae,  m-ethral,  perineal,  and 
anal;  (iii.)  large  hydroceles  and  hsema- 
toceles;  (iv.)  hernia.  These  local  compli- 
cations materially  affect  the  question  of 
operation,  (v.)  The  timaour  may  be  in  a 
state  of  acute  hypersEmia,  with  accompany- 
ing fever,  or  (vi.)  there  may  exist  diseased 
conditions  of  the  spleen,  liver,  kidneys, 
bowels,  or  adjoining  lymphatic  glands,  or 
some  constitutional  distm'bance  or  cachexy. 
These  general  complications  also  raise  a 
doubt  as  to  the  propriety  of  resorting  to 
operation. 

2.  Condylomatous  growths  simulating 
elephantiasis— met  with  both  in  male  and 
female  subjects. 

3.  Warty  growths  implicating  the  pre- 
puce, penis,  or  scrotum,  that  have  attained 
such  a  size  as  to  constitute  a  tumoui',  or 
associated  with  some  elephantoid  thicken- 
ing, also  met  with  both  in  males  and 
females. 

4.  Serpiginous  ulcerations,  consequent 
on  chancroid,  and  usually  accompanied 
by  some  degree  of  elephantiasis. 

5.  Lymph-scrotum,  .  consisting  mainly 
or  whoUy  of  dilated  lymphatic  vessels,  exud- 
ing spontaneously  or  on  puncture  a  clear 
or  milliy  fluid.  The  penis  often  remains 
healthy  in  this  variety.    Filarise'are  found 


in  this  class  of  cases,  but  in  none  of  the 
others.  This  form  of  disease  is  rarely,  if 
ever,  met  with  in  the  female. 

It  may  be  laid  down,  as  a  result  of  wide 
experience,  that  medicinal  appliances  are  of 
little  or  no  service  in  any  of  these  forms  of 
disease.  A  certain  amount  of  relief  may 
be  obtained  by  recumbency,  elastic  band- 
ages, and  the  local  and  general  use  of  ab- 
sorbents,,  more  especially  preparations  of 
iodine  ;  but,  though  the  size  of  the  tmnour 
can  be  reduced  by  such  agencies,  the  disease 
cannot  be  cm-ed,  and  progressive  enlarge- 
ment will  be  found  to  proceed  by  means  of 
those  periodical  attacks  of  fever,  accom- 
panied by  local  congestion  and  exudation, 
which  characterise  the  development  of  the 
disease.  It  has  also  been  estabhshed  by  a 
very  large  experience  in  India,  China,  and 
elsewhere,  that  by  means  of  operation  the 
local  disease  can  be  removed  and  the  periodic 
fever  which  is  associated  with  it  cut  short ; 
and  this  without  sacrifice  of  the  essential 
organs  of  generation,  or,  in  the  great  ma- 
jority of  cases,  any  risk  of  recurrence. 

The  questions  which  demand  considera- 
tion here,  therefore,  are  (1)  in  what  circuna- 
stances  isrecoiu'se  to  operation  justifiable  or 
desirable ;  and  (2)  what  is  the  most  ap- 
proved and  successful  method  of  operating. 

The  inducements  to  remove  the  diseased 
parts  by  operation  are  these:— (a)  The 
deformity  and  inconvenience  caused  by  the 
growth,  especially  when  it  has  attained  a 
large  size ;  (6)  the  sexual  disability  which 
it  entails  ;  (c)  the  discomfort  caused  by  the 
periodical  recm-rence  of  fever ;  (d)  the  im- 
pairment of  general  health  which  resrdts 
fi'om  these  repeated  attacks  of  pyrexia, 
which  are  often  of  severe  character,  and 
fi-om  the  visceral  distm'bances,  functional 
and  structm-al,  which  are  apt  to  be  asso- 
ciated with  a  long-standing  and  progressive 
elephantiasis,  and  which  undoubtedly  tend 
to  shorten  life. 

The  earlier  the  tumour  is  removed,  when 
it  has  once  been  fairly  develo^^ed,  the  better, 
because  the  removal  of  a  mass  of  moderate 
size,  in  a  comparatively  young  subject,  is 
a  much  less  risky  proceedmg  than  the  am- 
putation of  a  large  tmnour  in  an  old  sub- 
ject. Besides,  the  constitution  and  vitality 
of  the  subject  are  conserved  by  cutting 
short  the  fever,  and  preventing  the  develop- 
ment of  visceral  disturbance  or  decay. 

The  contra-indications  of  operation  are : 

a.  Old  age. — In  the  aged,  sexual  dis- 
ablement is  not  a  matter  of  much  coiise- 
quonce,  and  if  the  tumour  has,  as  often 
happens,  become  stationary  in  its  gi'owth, 
and  the  concomitant  fever  ceases  to  occur 
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or  becomes  less  frequent  and  severe,  opera- 
tive interference,  which  is  always  more 
hazardous  in  the  old,  should  be  considered 
with  more  hesitation  and  caution. 

h.  Ill-health  and  visceral  disease — 
more  especially  of  heart,  kidneys,  or  intes- 
tines. A  weak  or  damaged  heart,  albumin- 
m'ia,  and  chronic  diarrhoea  or  dysentery,  are 
prohibitive  of  operation.  Cachexia  and  an- 
£emia,  however  caused,  also  constitute  serious 
objections  to  operating,  and  diabetes  is  ab- 
solutely prohibitory.  Eecent  and  acute 
enlargements  of  spleen  and  hver  are  like- 
wise prohibitive,  but  clu'onic  enlargement 
of  either  organ,  if  not  accompanied  with 
manifest  impau'ment  of  health,  is  not  a 
bar  to  removal  by  the  knife. 

c.  Complications.  —  Eeverting  to  the 
list  of  these  given  above — (i.)  If  the  abscess 
be  acute,  it  should  be  treated  and  cm-ed 
before  operation  is  resorted  to ;  if  chronic, 
or  dependent  on  hsemotocele  or  diseased 
tunics,  it  may  safely  be  removed  along  with 
the  tumoui-.  If  the  ulcer  be  small,  and  due 
to  local  initation,  or  preceding  abscess, 
operation  need  not  be  delayed.  If  large  and 
due  to  general  ill-health  or  extensive  slough- 
ing, caution  and  delay  are  advisable,  (ii.) 
A  stricture  should  be  fully  dilated  before 
the  operation  is  resorted  to,  because  there 
is  often  difficulty  in  passing  urine  for  a  few 
days,  and  the  use  of  a  catheter  is  by  no 
means  an  easy  and  safe  matter  unless  the 
urethra  is  of  normal  size.  Fistulse  should, 
if  possible,  be  cm'ed  by  dilatation  of  the 
urethra  or  by  free  incision,  accompanied,  if 
necessary,  by  urethral  dilatation;  and,  if 
they  cannot  be  closed,  operation  should  be 
declined,  (iii.)  Very  large  hydroceles  and 
hsematoceles  enhance  the  risk  of  the  opera- 
tion, but  are  not  a  bar  to  it.  If  the  patient 
is  very  old,  the  propriety  of  interference  is 
more  than  doubtful ;  but  in  yoimg  and 
middle-aged  subjects  operation  is  advisable, 
and  both  diseases  can  he  radically  cm-ed  by 
the  same  procedure.  (iv.)  The  existence 
of  hernife  imports  a  very  serious  risk  to 
Hfe,  and  the  simultaneous  performance  of 
an  operation  for  the  removal  of  the  tumour 
and  cm'e  of  the  rupture  has  been  proved,  by 
experience,  to  be  a  very  perilous  practice, 
(v.)  Oijeration  should  never  be  resorted  to 
when  the  tumour  is  in  a  state  of  excite- 
ment, or  while  any  febrile  constitutional 
distiu'bance  exists.  Large  size  does  not  con- 
stitute so  strong  an  objection  to  ojjeration 
as  some  of  the  other  considerations  which 
have  been  adduced ;  for  though  it  is  time, 
generally,  that  the  danger  of  removal  is 
dii'ectly  proportionate  to  the  buUc  of  the 
mass,  stUl,  under  improved  methods  of 


operating,  the  risks  depending  on  size  have- 
been  greatly  reduced,  and  experience  has 
proved  that  immense  tumours  of  this  de- 
scription, weighing,  after  removal,  from  100 
to  120  lbs.,  may  be  easily  and  successfully 
amputated,  the  period  of  convalescence  and 
ultimate  result  being  much  the  same  as  in 
the  case  of  smaller  masses. 

The  removal  of  scrotal  elephantiases 
has  been  practised  in  India  since  the  begin- 
ning of  the  present  century,  and,  at  the 
present  time,  operations  for  this  purpose  are 
unhesitatingly  performed  in  all  countries 
and  j)laces  where  the  disease  is  met  with. 
The  mortahty  in  rmcomphcated  cases  is. 
inconsiderable,  and  the  reUef  conferred 
complete  and  permanent.  At  first,  the  oper- 
ation partook  of  the  character  of  an  am- 
putation rather  than  a  dissection.  A  clean 
sweep  was  made  of  the  whole  mass,  includ- 
ing the  genitals,  at  the  level  of  the  pubes,. 
the  vessels  being  tied  as  rapidly  as  possible, 
and  the  wound  allowed  to  heal  by  granu- 
lation. Some  surgeons  transfixed  the  base 
of  the  tumour  with  a  long  catUn,  and  cut 
flaps  from  each  side  of  its  neck. 

Rapidity  of  execution  was  considered  to 
be  the  main  point,  for  the  double  pm-pose 
of  saving  suffering  and  blood.  Gradually, 
attempts  were  made  to  save  the  sexual 
organs.  The  penis  was  dissected  out,  and 
in  small  tumom-s  the  testes,  when  they  ap- 
peared to  be  healthy;  but,  when  the  tumour 
was  large  and  the  testes  diseased,  no  attempt 
was  made  to  isolate  and  preserve  them. 
The  use  of  ansesthetics  and  of  apphances 
for  preventing  haemorrhage  has  allowed 
greater  dehberation  to  be  ijractised,  an'd  it 
is  now  very  seldom  necessary  to  sacrifice 
the  testes,  either  on  account  of  the  size  of 
the  tumour  or  of  disease  of  those  organs. 
A  cm-ious  attempt  was  made  in  the  years 
1836-39  by  Dr.  Esdale,  of  the  Indian 
Medical  Service,  to  induce  anffisthesia  by 
means  of  mesmerism,  and  a  hospital  was 
organised  in  Calcutta  for  the  purpose  of 
carrying  out  his  experiments.  The  annals 
of  this  institution  are  exceedingly  inter- 
esting, and  appear  to  estabHsh  the  fact  that 
operations  can  be  painlessly  performed  on 
mesmerised  subjects.  The  process  of  mes- 
merising was,  however,  tedious  and  vm- 
certain,  and  the  introduction  of  chloroform 
rendered  frxrtlier  experiment  rmnecessary. 

The  principles  in  accordance  with  which 
the  operation  is  performed,  in  the  present 
day,  are  as  follows : — 

1.  To  empty  the  tmnom-  as  completely 
as  possible  of  blood. 

2.  To  prevent  bleeding  during  the  oper- 
ation. 
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8.  To  remove  eveiry  scrap  of  diseased 
tissue  and  of  tissue  likely  to  become 
diseased. 

4.  To  preserve  the  essential  organs  of 
generation. 

5.  To  secure  the  testes  in  proper  position 
by  catgut-stitching. 

6.  To  prevent  putrefaction  in  the  wound. 
A  few  observations  on  each  of  these 

heads  will  suffice  to  describe  the  steps  of 
the  operation. 

1.  Elevation  and  elastic  bandaging  are 
the  measures  employed  for  ansemiating  the 
tumour,  and  they  are  perfectly  competent 
to  do  so.  Ten  to  twenty  minutes,  according 
to  the  size  of  the  mass,  are  sufficient  for  the 
purpose. 

2.  To  prevent  bleeding  during  the  ope- 
ration, an  elastic  cord  should  be  tightly 
appHed  round  the  root  of  the  timiour  before 
the  removal  of  the  bandage,  and  secured  ra 
its  position  by  being  attached  by  tapes  to 
a  waist-belt.  An  easier  and  equally  efficient 
plan  is  to  take  an  elastic  cord  about  three 
feet  long,  pass  the  centre  of  it  round  the 
loins,  bring  the  ends  over  the  brim  of  the 
pelvis,  cross  them  twice  over  opposite  sides 
of  the  neck  of  the  tumour,  and,  finally, 
bring  these  together  below  the  navel ;  the 
neck  of  the  tumour  will  thus  be  tightly  em- 
braced by  two  turns  of  the  cord  on  each  side, 
crossing  each  other  on  the  pubes  and  just 
in  front  of  the  anus. 

3.  Experience  has  proved  that  if  any 
portion  of  the  diseased  tissue  be  left  behind, 
recurrence  is  almost  certain  to  take  place. 
Even  although  the  prepuce  appears  to  be 
healthy,  it  should  be  removed  close  to  the 
corona  glandis  ;  and  as  thickening  is  peeu- 
Uarly  apt  to  conmaence  in  the  raphe  of  the 
perineum,  that  part  should  in  most  cases  be 
freely  removed  by  a  V-shaped  incision  up 
to  the  verge  of  the  anus.  If  any  attempt  is 
made  to  cover  the  penis  or  testes  with  flaps, 
these  should  be  taken  from  the  skin  of  the 
abdomen  or  thighs,  and  not  from  the  neck 
of  the  tumour;  but  a  satisfactory  result 
can  be  secured  in  aU  cases  without  resort 
to  flaps,  which  are  prone  to  slough  or  sup- 
purate and  to  initiate  septic  disturbance  of 
the  wound  and  constitution. 

4.  The  first  step  of  the  actual  operation 
consists  in  decorticating  the  penis.  A  di- 
rector is  passed  into  the  preputial  cavity  as 
far  as  the  reflexion  of  its  lining  membrane 
on  to  the  corona  glandis,  and,  by  means  of 
a  strong  bistoury,  the  prepuce  is  slit  open  by 
transfixion  and  cutting  upwards.  An  in- 
cision is  made  from  the  root  of  the  penis 
on  its  dorsum  to  meet  and  complete  this 
cut.    The  penis  is  then  freed  by  finger  and 
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knife,  the  mucous  membrane  of  the  prepuce 
being  carefully  detached  at  the  line  of  its 
reflexion.  The  isolation  of  the  penis  is  com- 
pleted as  far  as  its  suspensory  ligament, 
which  should  not  be  injured.  A  vertical 
incision  is  now  made  from  the  pubes  to  the 
fundus  of  the  tumour,  over  one  cord  and 
testis.  By  successive  bold  strokes  these  are 
exposed,  and  then  dissected  out  by  fingers 
and  knife,  and  subsequently  held  out  of 
the  way  by  an  assistant.  The  other  testis 
is  similarly  dealt  with.  The  three  vertical 
incisions  are  then  connected  at  their  pubic 
terminations  by  two  transverse  cuts,  which 
must  be  beyond  the  limit  of  the  diseased 
tissue.  A  circular  or  oval  incision  is  now 
made  roimd  the  rest  of  the  circumference 
of  the  neck  of  the  tmnom-,  and  by  rapid 
strokes  the  whole  mass  is  removed.  Vessels 
are  now  looked  for.  The  largest  wiU  be 
found  in  the  centre  of  the  perineum  and 
on  each  side  of  the  pubes.  By  gradually 
loosening  the  cord,  others  will  be  observed 
to  spring.  All  bleeding  points  should  be 
carefully  secured,  and  as  many  as  thirty  to 
forty  ligatures  may  be  required.  The  parts 
may  now  be  trimmed  if,  in  the  hurry  of 
operation,  any  diseased  tissue  has  been  left 
behind ;  and  if  the  tunics  are  redimdant  or 
thickened,  as  much  of  them  should  be  care- 
fiilly  dissected  off  as  can  be  done  without 
endangering  the  vitality  of  the  testes. 

5.  The  testes  may  now  be  stitched  to- 
gether by  means  of  prepared  catgut,  and 
fastened  in  proper  position  by  a  few  tacks 
of  the  same  material.  Depressions  or 
pockets  can  be  very  easily  made  for  their 
reception,  by  separating  the  deep  layer  of 
the  superficial  perineal  fascia  from  the  sub- 
jacent fat  and  areolar  tissue.  The  skin  can 
then  be  drawn  over  them  from  each  side  to 
a  considerable  extent,  by  means  of  a  con- 
tinuous catgut  suture. 

6.  The  prevention  of  putrefaction  in  an 
extensive  wound,  from  which  there  is  neces- 
sarily a  very  profuse  discharge,  situated  in 
such  close  proximity  to  the  urethral  and 
anal  orifices,  and  to  which  it  is  difficult  to 
maintain  dressings  in  close  contact,  is  by 
no  means  an  easy  task. 

The  use  of  the  spray  during  operation, 
or  of  thorough  irrigation  with  carbolic  or 
sublimate  lotion  immediately  after  it,  and 
the  dusting  of  the  wound  with  iodoform, 
followed  by  the  careful  application  of  anti- 
septic dressings,  suffice  in  most  cases  to 
maintain  asepsis  and  to  prevent  suppura- 
tion. The  plan  of  dressing  employed  by 
the  writer  is  —  (1)  The  application  to  the 
raw  surface  of  boracic  ointment  spread 
I  on  thin  gauze ;  (2)  placing  outside  of  this 
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a  piece  of  boraoio  lint  sulBcient  to  overlap 
tlie  whole  wound  and  a  margin  of  skin 
beyond ;  (3)  outside  this  are  applied  folds 
of  carbolic  gauze,  which  extend  beyond  the 
margins  of  the  wound  on  to  the  pubes  and 
thighs ;  (4)  a  sheet  of  waterproof  or  oiled 
paper  is  spread  over  the  dressings,  and  the 
whole  secured  by  careful  bandaging.  The 
dressings  are  changed  daily  for  the  first  ten 
days  or  so,  while  the  discharge  is  profuse 
and  the  wound  large  ;  then  every  second  or 
third  day,  as  the  wound  contracts  and  the 
exudation  from  it  diminishes. 

The  process  of  repair  consists  in  the 
filling  up  of  the  wound-cavity  with  lymph, 
which  glazes  the  wound  and  forms  a  me- 
dium of  union  between  the  testes,  and  be- 
tween these  and  the  surface  of  the  perineum. 
"When  this  lymph  undergoes  vascularisation 
and  organisation,  granulations  form  and 
cicatrisation  advances  over  the  wound  from 
the  borders  of  the  divided  skin  and  preputial 
mucous  membrane.  The  process  of  repafr 
is  tedious,  occupying  from  six  weeks  to  two 
months.  Care  must  be  taken  to  keep  the 
penis  fr-ee,  as  it  is  apt  to  be  embedded  in 
and  retracted  into  the  mass  of  granulation- 
tissue.  Should  such  a  result  threaten,  the 
granulations  at  its  root  may  be  broken  down 
by  the  finger-nail,  or  divided  by  scissors  if 
they  have  become  firm.  The  ultimate  result 
of  the  operation  is,  in  the  great  majority  of 
cases,  satisfactory.  Skin  is  dragged  by  the 
process  of  cicatrisation  from  the  thigh  to 
form  a  seemly  and  useful  substitute  for  the 
amputated  scrotum,  and  the  penis  acqufres 
a  fresh  covering  of '  cicatricial  epidermis. 
The  sexual  functions  are  restored,  and  both 
health  and  comfort  re-established. 

The  operation  above  described  is  ap- 
pUcable  to  all  the  foims  of  elephantiasis 
which  have  been  specified.  If  the  skin  of 
the  penis  is  quite  healthj'',  the  scrotima  may 
be  removed  alone  by  a  cfrcular  incision 
round  its  neck,  the  testes  being  dissected 
out  as  the  incision  is  deepened. 

Labial  tumours  in  the  female  are  re- 
moved in  accordance  with  the  same  prin- 
ciples. If  very  large,  thek  base  may  be 
transfixed  and  tied  with  whipcord  before 
amputation  is  commenced ;  but,  in  most 
cases,  the  prompt  use  of  forci-pressm'e  for- 
ceps and  sponge  pressm'e  suffice  to  prevent 
much  loss  of  blood.  The  edges  of  the  skin 
can  be  approximated  or  brought  into  contact 
by  sutures,  and  the  process  of  repair  thus 
very  materially  shortened.    K.  McLeod. 

SCEOTAL  SWELLINGS,  Diagnosis 
of. — In  the  examination  of  a  scrotal  swell- 
ing certain  points  must  be  kept  clearly  in 


view,  and  this  may  be  done  by  the  surgeon 

asking  himself  the  following  questions :  

Is  this  swelling  a  scrotal  one  proper,  or  does 
it  extend  into  the  inguinal  canal  or  abdo- 
men? Is  it  reducible  or  no,  and,  if  reducible, 
is  this  real  or  only  apparent  ?  Is  it  fluid  or 
solid  ?  What  are  its  relations  to  the  testis 
epididymis,  or  cord  ?  Is  any  part  of  it  trans- 
lucent ?  Is  it  of  the  same  consistence  all 
over  ?  What  has  been  its  rate  of  progress  ? 

Scrotal  sweUiags  may  be  divided  iato  : 
(a)  those  which  occupy  more  or  less  of  the 
iaguiaal  region  as  weU  as  the  scrotimi,  and 
(6)  those  confined  to  the  scrotum. 

(a)  The  chief  sweUiugs  here  are: — 
1,  scrotal  hernia;  2,  scrotal  hernia  with  hy- 
drocele; 3,  infantile  hydrocele ;  4,  congeni- 
tal hydrocele  (occasional) ;  5,  hydrocele  of 
cord  (occasional) ;  6,  incompletely  descended 
testis ;  7,  large  varicoceles  (rare) ;  8,  com- 
bined hydroceles — e.g.  of  the  tunica  vagin- 
alis and  of  the  cord  (rare) ;  9,  new-growths 
of  the  cord — e.g.  Hpomata,  maUgnant  (stUl 
rarer). 

The  method  of  handling  any  scrotal 
swelling  is  important.  The  left  hand  should 
take  hold  of  the  upper  part  or  neck  of  the 
swellmg,  so  as  to  steady  the  timiour ;  then 
any  impulse  on  coughing  can  be  felt  for, 
and,  at  the  same  time,  by  a  gentle  down- 
ward squeezing  movement,  the  rest  of  the 
sweUing  is  pressed  forward,  and  the  scrotal 
tissues  over  it  stretched,  the  fingers  of  the 
right  hand  being  free  to  percuss,  or  other- 
wise examine  iato  the  nature  of  the  swell- 
ing. 

1.  Hernia  is  one  of  the  commonest 
scrotal  swellings,  being  met  with  in  chil- 
dren as  well  as  later  on  in  life.  It  may  be 
known  by  the  impidse  at  the  neck,  its  ready 
reducibility  (usually)  on  the  patient's  lying 
down,  with  sHp  or  gurgle,  the  facility  with 
which  now  the  external  ring  and  cord  can 
be  felt,  its  speedy  descent  when  the  patient 
stands  up  and  coughs,  and  its  lack  of  trans- 
lucency.  The  thickened  tissue  felt  in  the 
scrotum  after  the  retiurn  of  the  hernia  is 
merely  the  sac,  and  not  to  be  taken  for 
anything  more  abnormal.  If  the  hernia  is 
irreducible,  there  will  still  be  impulse,  the 
feeling  of  coils  of  bowel  or  of  granular 
omentum;  and  the  irfeducibility  will  be 
either  temporary — due  to  neglect  of  the 
bowels  or  disordered  digestion — or  perma- 
nent, owing  to  repeated  'bowel  attacks,' 
accompanied  by  slight  coHcky  pains. 

2.  A  hernia  is  frequently  compHcated 
with  hydrocele  {see  below). 

3.  Infantile  Hydrocele. — A  sub-variety 
of  the  congenital,  in  which  the  fluid  usually 
extends  as  far  as  the  external  abdominal 
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ring.  Its  smootli  outline,  transparency,  and 
history  are  main  points,  while  its  irreduci- 
bility,  and  fliictuation  without  gurgling,  dis- 
tinguish it  from  hernia. 

4.  Congenital  Hydrocele. — This  is  dull 
on  percussion  and  translucent,  the  impulse 
is  much  less  distinct ;  its  reduction  is  gener- 
ally perfectly  easy  when  the  patient  is  re- 
cumbent, but  occasionally  requires  steady 
pressure  ;  it  is  unaccompanied  by  any  slip 
or  gurgle  unless  a  congenital  hernia  is  also 
present. 

0.  Hydrocele  of  the  Cord. — The  fluid 
here  is  usually  encysted,  and  is  most  fre- 
quently due  to  part  of  the  processus  fanicu- 
laris  remaining  unobhterated,  more  rarely 
to  some  independent  collection  of  fluid  be- 
coming encysted  in  the  connective  tissue 
of  the  cord.  In  the  former  case  it  will  have 
been  noticed  from  birth  or  from  early  child- 
hood, in  the  latter  it  may  date  from  an  injury 
or  strain.  The  swelling  is  often  mistaken 
for  a  hernia,  and  a  truss  ordered.  The  follow- 
ing are  the  chief  distinguishing  points : — 
Usually  oval  in  shape,  the  swelling  is  found 
to  be  limited  above  and  below — i.e.  when 
drawn  down  it  has  no  neck ;  so,  too,  when 
drawn  down,  the  impulse  is  less  and  less 
distinct.  It  cannot  be  completely  and  dis- 
tinctly returned ;  though  often  tense,  fluctu- 
ation can  sometimes  be  made  out ;  and  by 
using  a  candle  in  a  dark  room  and  lifting 
the  swelling  up,  translucency  can  usually 
be  observed. 

6.  A  retained  testis  often  forms  a  swell- 
ing in  the  groin  or  upper  part  of  the  scro- 
tum. Its  shape,  sensitiveness,  mobility,  and 
the  empty  scrotum  ai'e  decisive.  If  retaiaed 
in  the  inguinal  region,  a  testis  may  be  the 
seat  of  orchitis  in  recurrent  crippHng  attacks. 
Some  of  these  may  be  so  acute  that  the 
welling  may  simulate  a  strangulated  her- 
nia. Thus  the  attack  may  have  come  on 
after  a  strain,  the  patient  persisting  in  his 
statement  that  he  has  always  had  a  rupture 
which  came  down  and  went  up  again.  The 
parts  are  exqvdsitely  tender,  and  do  not  ad- 
mit of  handling;  most  acute  pain  may  be 
present  in  the  lower  part  of  the  belly,  ac- 
companied by  nausea  and  constipation.  On 
careful  examination  the  scrotum  is  empty, 
no  truss  has  ever  fitted,  the  rupture  has 
never  been  really  reducible,  and  unless  peri- 
tonitis be  present,  which  is  not  common,  the 
symptoms  will  be  less  urgent  than  those  of 
strangulation ;  thus  the  vomiting  will  not  be 
more  than  bilious,  and  flatus  at  least  will 
be  passed.  If,  after  a  few  hours,  treatment 
does  not  clear  up  the  case,  the  diagnosis 
should  be  made  certain  by  antiseptic  ex- 
ploration. 


A  testis  retained  in  the  inguinal  region  is 
Hable,  after  repeated  attacks  of  inflamma- 
tion, to  become  the  seat  of  malignant  dis- 
ease, and  form  a  swelling  in  the  groin  and 
upper  part  of  the  scrotum.  It  will  be  known 
by  the  absence  of  the  testis  from  the  scro- 
tima,  the  history  of  repeated  inflammatory 
attacks,  the  steady  increase  in  size,  and  pain- 
fulness  of  a  swelling,  which,  chiefly  solid, 
shows  fluid  at  one  or  more  spots.  Lastly, 
the  absence  of  a  testis  from  the  scrotum 
will  prevent  the  sturgeon  from  mistaking  a 
retained  testis,  which  is  the  site  of  acute 
epididymitis,  for  a  bubo. 

(6)  The  chief  scrotal  swellings  proper 
are  : — 1,  hydrocele  (vaginal  and  encysted) ; 
2,  hsematocele ;  3,  orchitis ;  4,  syphHitic 
testis ;  5,  epididymitis ;  6,  strumous  testis ; 
7,  new-growths  ;  8,  varicocele. 

1.  A  vaginal  hydrocele  is  known  by  the 
absence  of  impiilse,  by  its  pyriform  shape, 
fluctuation,  and  almost  unvarjmig  translu- 
cency. The  testis  is  at  the  back,  as  shown 
by  its  sensitiveness  and  opacity.  The  in- 
crease has  been  slow,  painless,  and  usually 
occurs  in  patients  of  middle  or  later  life, 
though  it  is  not  uncommon  in  younger  men 
after  strain,  injm'y,  or  in  association  with 
acute  epididymitis. 

An  encysted  hydrocele  is  recognised  by 
its  position  to  the  outer  side  of,  and  rather 
anterior  to  the  testis,  its  fluctuation,  its 
shape — globose  rather  than  pyriform — and 
much  slower  growth. 

Swellings  in  which  different  hydroceles 
are  combined — e.g.  one  of  the  tunica  vagi- 
nalis and  an  encysted  hydrocele — are  met 
with,  and  may  at  first  be  dif&cult  of  diagnosis. 
A  very  common  combination  is  hydrocele 
of  the  tunica  vaginalis  with  scrotal  hernia, 
and  in  the  later  stages  of  this  combination, 
when  the  two  swellings  have  come  into 
close  contact  with  each  other,  the  diagnosis 
is  a  matter  of  some  doubt  at  first,  especially 
when  the  hernia  is  irreducible ;  but  if  atten- 
tion is  paid  to  the  points  already  given,  there 
will  be  no  real  difficulty. 

2.  A  hcematocele  will  be  known,  when 
at  all  recent,  by  its  rapid  onset  after  a  blow 
or  the  tapping  of  a  hydrocele  ;  its  condition, 
at  first  fluid,  then  more  solid;  its  weight 
and  want  of  translucency,  and  the  position 
of  the  testicle  at  the  back.  A  little  later, 
especially  if  the  patient  get  about,  tender- 
ness, redness,  and  oedema  of  the  scrotxmi 
will  point  to  an  inflamed  hcematocele. 

3.  Orchitis,  or  inflammation  of  the  testis 
itself,  may  be  met  with  as  an  acute,  sub- 
acvite,  or  chronic  affection.  The  acute  is 
usually  dwe  to  a  blow ;  it  is  rare,  though 
epididymitis  (owing  to  some  urethral  cause) 
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is  often  called  orchitis.  Subacute  orchitis 
may  be  due  to  a  blow,  the  congestion  which 
goes  with  ungratified  and  unrestrained  sex- 
ual desires,  or  it  may  occur  in  the  course 
of  an  attack  of  gout  or  mumps. 

Chronic  orchitis  may  be  confused  with 
an  old  hydrocele,  hsematocele,  or  some  of 
the  new-growths  of  the  testis. 

4.  SypMlitic  orchitis  may  present  itseK 
as  a  difliise  chronic  inflammation  of  the 
testis  two  or  three  years  after  contagion,  or 
later  on  as  a  gummatous  affection,  or  the 
two  may  be  combined.  In  the  former,  the 
swelling  may  reach  the  size  of  a  large  egg 
or  small  orange,  the  smooth  heavy  mass 
being  devoid  of  testicular  sensation ;  both 
testes  may  be  affected.  In  the  gummatous 
orchitis  the  enlargement  is  less,  and  the 
surface  may  be  knotty.  Both  are  insidious, 
both  may  be  accompanied  by  subsequent 
wasting. 

5.  Epididytrdtis,  in  its  acute  and  sub- 
acute forms,  is  one  of  the  commonest  of 
scrotal  swellings.  Its  diagnosis  will  be 
aided  by  remembering  that  it  is  nearly 
always  due  to  some  m-ethral  irritation, 
most  frequently  gonorrhoea.  It  shows  itself 
as  a  rapidly  forming  swelling,  acute  and  ten- 
der, at  the  outer  and  back  part  of  the  testis, 
from  which  at  first  it  is  separated  by  a  dis- 
tinct furrow.  The  swelling  is  flat-sided, 
the  scrotal  tissues  red  and  a  Httle  cedema- 
tous,  and  some  fluid  is  usually  present  in 
the  tunica  vaginalis.  Nausea,  chilliness, 
pyrexia  accompany  it,  and  probably  some 
deep-seated  pain  has  been  noticed  creeping 
along  the  inguinal  region  and  cord,  and  the 
vas  deferens  is  thickened  and  tender. 

6.  Strumous  testis. — This  obstinate  affec- 
tion usually  begins  as  a  painless  insidious 
nodule  in  the  head  or  taU  of  the  epididymis, 
which  tends  ultimately  to  soften  and  gradu- 
ally to  perforate  the  scrotal  tissues  which 
have  become  adherent  to  it.  The  condition 
of  other  parts — the  testis,  vas  deferens,  and 
prostate — should  be  examined  into  for  thick- 
ening and  enlargement :  the  bladder  for 
cystitis,  and  the  kidney  for  any  evidence 
of  strumous  pyeHtis.  A  history  of  chronic 
inflammation  of  joints  and  glands,  or  of 
phthisis,  will  aid  in  the  diagnosis. 

7.  New-growths  of  testis. — Where  these 
are  rapid  in  their  growth  and  results,  as  in 
the  case  of  encephaloid  carcinoma  or  roimd- 
ceUed  sarcoma,  the  diagnosis  is  not  difi&cult ; 
but  where  the  progress  is  slow,  where  for 
some  time  the  consistency  keeps  firm,  the 
cord  is  not  involved,  and  the  patient's 
health  remaioB  good,  as  is  often  the  case  in 
a  spindle-celled  sarcoma,  a  chondro-sarcoma, 
or  in  the  earlier  stages  of  '  cystic  disease 


of  the  testis,'  the  diagnosis  is  by  no  means 
so  easy,  especially  as  the  history  of  re- 
peated sHght  injm-ies  may  suggest  orchitis. 
See  Testis,  Diseases  of  the. 

8.  Va/ricocele. — This,  one  of  the  com- 
monest of  the  affections  in  the  scrotum,  will 
be  known  by  the  soft,  worm-hke,  bluish  coils 
of  enlarged  veins  around  and  along  the 
cord,  the  relaxed  scrotum,  and  the  dropped 
testicle.  When  extending  into  the  canal, 
a  varicocele  shows  impulse  when  the  patient 
coughs ;  but  this  is  less  distinct  than  in 
hernia,  and  alteration  in  the  size  of  the 
swelling  is  only  noticed  when  the  patient 
has  been  on  his  feet  or  resting  for  some 
considerable  time.  It  is  not  completely 
reducible,  and  if  the  surgeon,  having  got  up 
all  he  can  while  the  patient  is  lying  down, 
place  his  finger  over  the  external  abdonunal 
ring,  and  tell  the  patient  to  rise,  the  swell- 
ing gradually  reappears  below  the  finger. 

W.  H.  A.  Jacobson. 

SCROTUM,  Injuries  and  Diseases  of 
the. — Contusions  may  occur  from  faUs  on 
the  edge  of  a  chair,  on  a  rail,  pommel  of 
saddle,  &c,  and  owing  to  the  looseness  of 
the  tissues,  much  extravasation  may  take 
place.  This  is  often  compHcated  with  hsema- 
tocele, but,  if  existing  by  itself,  may  be 
known  by  its  superficial  position  and  its 
crossing  the  scrotal  raphe. 

Treatment. — In  severe  cases  absolute 
rest  in  bed  should  be  enforced,  and  the 
scrotmn  be  kept  well  raised  by  a  suspensory 
bandage  and  a  small  firm  pillow.  A  smart 
purge  should  be  given,  and  its  action  gently 
kept  up,  and  a  cooling  lotion — lead,  or  lead 
and  opium — constantly  applied.  Where  the 
coexistence  of  a  hsematocele  is  suspected,  ice 
should  be  apphed,  but,  except  in  strong  and 
healthy  subjects,  it  will  be  well  to  place  a 
layer  of  lint  next  the  skin.  If  the  ice  does 
not  produce  material  relief  within  two- 
hours,  its  use  should  be  discontinued,  and 
lotions,  at  first  cold,  then  warm,  gradually 
substituted,  in  order  to  prevent  too  rapid 
changes  and  sloughing  of  the  scrotum. 

If,  later  on,  any  thickening  of  the  scro- 
tum be  left,  it  wiU  be  well  to  rub  in  oleate- 
of  mercury  (5  p.c),  or  to  use  counter-irrita- 
tion by  iodine. 

Wounds.  —  These  may  be  incised  or 
lacerated,  the  results  of  falls,  machinery 
accidents,  or  attempts  at  mutilation.  In 
the  case  of  a  recent  incised  wound,  after 
cleansing  the  parts  and  arresting  hsemor- 
rhage,  it  will  be  well,  owing  to  the  distiurb- 
ing  effect  of  the  dartos,  to  draw  the  edges 
of  the  skin  together  with  fine  silk  sutinres, 
not  passing  them  sufiiciently  deeply  to- 
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open  tip  the  cellular  tissue.  Before  insert- 
ing these,  the  testicles,  if  protruding,  must 
be  carefully  replaced,  and  the  scrotal  tissues 
relaxed  by  wai-mth.  Cold  lotions  should  be 
apphed  after  insertion  of  the  stitches,  d,nd 
the  parts  be  kept  well  supported  to  prevent 
any  bagging  and  strain  on  the  stitches. 

In  lacerated  wotmds,  stitches  must  be 
used  with  great  caution  and  only  in  a  re- 
cent case,  a  few  points  of  fine  silk  being 
employed.  Warm  lotions,  cotton-wool, 
and  even  support  are  here  indicated,  any 
Btitches  used  being  removed  early,  and 
punctures  made  on  the  appearance  of 
cedema. 

(Edema,  Cellulitis,  a/nd  Erysipelas  of 
tJie  Scrotum  tend  to  run  into  and  complicate 
each  other.  They  occtir  chiefly  in  infants, 
especially  weakly  ones  of  lowly  life,  and  in 
adults  when  depressed  in  health,  ill-fed,  and 
exposed  to  cold,  and  often  in  the  subjects 
of- visceral  disease.  The  exciting  cause  is 
injiuy,  or  a  much  slighter  matter,  a  patch  of 
erythema,  an  abrasion,  fistula,  or  even  merely 
the  trickling  of  urine.  The  chief  dangers 
are,  in  the  case  of  infants,  peritonitis,  if  the 
processus  funicularis  be  patent,  and,  at  any 
time  of  life,  sloughing  and  septicaemia.  The 
scrotum  and  skin  of  the  penis  are,  no  doubt, 
well  supplied  with  blood,  but  the  vessels 
come  from  a  considerable  distance,  are  flexu- 
ous,  and  but  ill- supported  in  the  necessarily 
yielding  cellular  tissue  of  the  parts,  the 
meshes  of  this  tissue  being,  furthermore, 
easily  loaded  with  inflammatory  products. 

Cases  of  cedema,  celluhtis,  and  erysipe- 
las of  the  scrotima  are  to  be  carefully  distin- 
guished from  those  of  extravasation  of  urine, 
which  they  closely  simulate,  by  the  absence 
of  any  previous  urinary  trouble,  and  by 
the  facihty  with  which  a  catheter  can  be 
passed.  The  history  of  a  painful,  localised 
swelling  in  the  middle  line — e.g.  a  perineal 
abscess  observed  before  the  appearance  of 
the  more  general  swelling — will  also  be 
absent.  As  long  as  the  cedema  or  redness 
is  shght,  elevation  of  the  parts,  keeping 
them  very  dry  and  dusted  with  zinc  and 
starch  powder,  will  be  sufficient,  locally.  A 
Httle  later,  multiple  pimctures  will  probably 
be  required,  and  when  the  parts  are  not 
only  tense  and  glossy  but  brawny,  free  in- 
cisions should  be  made  into  the  cellular 
■  tissue.  In  making  these,  it  should  be  re- 
membered that  the  vitality  of  the  parts 
is  aheady  seriously  impaired,  and  that 
needless  incisions  will  not  only,  by  further 
interfering  with  the  blood-supply,  increase 
the  liabihty  to  sloughing,  but  may  also  ex- 
cite fturther  diffuse  inflammation.  For  this 
reason  punctures  will  probably  be  sufficient 


in  chUdi-en,  and  in  adults  it  will  not  be 
needful  to  make  more  than  two  incisions 
on  either  side,  one  close  to  the  raphe,  about 
three  inches  long,  carried  well  down  into 
the  lower  and  posterior  part,  and  another 
somewhat  shorter  and  external  to  this.  The 
haemorrhage  will  at  first  be  free,  but  if  any 
spurting  vessels  are  twisted  or  ligatured,  the 
oozing  will  be  checked  by  pressure  apphed 
by  a  pad  of  lint  and  carbolic  oil,  over  which 
iodoform  and  tannin  have  been  dusted. 
Later  on  the  c&rbolic  oil  may  be  replaced 
by  saturated  lotions  of  boracic  acid,  or  an 
ointment  of  vaseline  ^j.,  ol.  eucalypt.  f5j., 
iodof.  5.1  • ;  prominent  or  weakly  graniila- 
tions  being  treated  occasionally  with  lotions 
containing  copper  sulphate  or  nitric  acid. 
The  general  treatment  requires  to  be  of  a 
Bupportiag  kind. 

Sloughing  and  Gangrene  may  follow  on 
erysipelas  of  the  scrotum,  quite  indepen- 
dently of  any  extravasation  of  urine,  its  most 
frequent  cause.  Other,  but  much  rarer 
causes,  are  frostbite  and  the  exhaustion  of 
prolonged  exanthemata.  The  changes  in 
colour  and  temperature  are  quite  unmis- 
takable. 

If  there  is  no  evidence  of  lesion  re- 
quiring incisions,  the  part  should  be  kept 
well  wrapped  up  in  cotton  wool,  in  which  a 
little  powdered  iodoform  has  been  dusted, 
lint  soaked  in  eucalyptus  or  carbolic  acid 
on,  or  poultices  of  yeast,  charcoal,  or 
chlorinated  soda  made  use  of,  it  being  re- 
membered that,  as  in  other  cases  of  gan- 
grene, poultices,  to  do  any  good,  must  be 
changed  frequently,  and  that  this  has  the 
disadvantage  of  entailing  frequent  exposure. 
Later  on,  sloughs  should  be  chpped  away, 
and  stimulating  dressings,  such  as  resin 
and  tinct.  benzoini  co.  made  use  of,  and 
healing  hastened  by  occasional  appHcations 
of  silver  nitrate  (gr.  x.-f§j.),  and  skin-graft- 
ing. The  reparative  power  of  the  scrotum 
is  well  knovm ;  very  large  losses  will  be 
replaced,  thoiigh  the  skin  is  now  thinner, 
smoother,  and  less  supple  than  before. 
Sloughing  of  the  scrotum,  and  the  milder 
inflammatory  affections  which  may  precede 
it — e.g.  cedema  and  erysipelas — are  usually 
accompanied  by  symptoms  pointing  to  asthe- 
nia, and  the  treatment  should  be,  from  the 
first,  supporting. 

New-Growths  vn  the  Scrotum. —  Of 
these  epithelioma  is  the  most  common — 
'  chimney-sweep's  cancer  ' — though  this  dis- 
ease is  on  the  decline,  owing,  probably,  to 
the  use  of  machines  in  chimney-sweeping. 

It  usually  begins  as  a  small  wart  on,  or 
as  a  pea-like  sweUiug  in,  the  skin,  the  dis- 
ease starting  in  the  latter  case  from  the 
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irritation  of  a  sebaceous  gland  or  hair- 
follicle.  In  either  case  induration  and  ul- 
ceration foUow  sooner  or  later,  though  often 
insidiously,  the  ulceration  presenting  the 
characters  of  epithehoma  else>vhere,  viz. 
edges  indurated,  everted,  and  sinuous,  the 
base  of  imeven  depth,  here  greyish  and 
sloughing,  there  prominent  with  unhealthy 
gjanidations.  If  left  to  itself,  the  ulcera-  j 
tion  may  go  so  far  as  to  expose  and  destroy  I 
the  testicles,  and  involve  the  glands  in  the 
groin  in  large  mahgnant  ulcers.  ■ 

Treatment. — This  should  bealv/ays  early 
and  free  removal  by  the  knife,  aided,  if  need 
be,  by  caustics,  such  as  zinc  chloride  and 
flour.  As  an  aid  to  removal,  a  metal  cathe- 
ter may  be  kept  in  the  urethra,  and  if  the 
testicles  are  involved  leave  should  be  got, 
before  the  operation,  to  extirpate  them  if  [ 
necessary.  The  inguinal  glands,  if  merely  i 
enlarged,  not  densely  hard,  and  if  stiU 
movable,  may  be  watched  for  a  while. 
Where  removal  of  the  disease  is  not  pos- 
sible, the  Burgeon  can  only  support  the 
strength,  reheve  pain,  and  diminish  foetor. 

A  few  other  scrotal  new-gi'owths  are 
very  occasionally  met  with,  viz.  fibro-cystic, 
fatty,  and  fibrous  ;  these  last,  though  origi- 
nating in  the  scrotum,  often  becoming 
attached  to  the  epididymis  or  testis. 

"W.  H.  A.  Jacobson. 

SCURVY.  ^  This  is  a  non-febrile 
general  disorder  diie  to  defective  diet,  which 
is  manifested  by  the  ordinary  symptoms  of 
debility,  by  certain  scattered  lesions  caused 
by  effusion  of  blood  or  fibrin,  and  probably 
by  degeneration  of  muscles  and  other  soft 
parts.  These  conditions  are  always  asso- 
ciated vrith,  and  doubtless  result  from,  cer- 
tain changes  in  the  composition  and  physical 
properties  of  the  blood.  Though  it  has  long  I 
ceased  to  be  endemic,  and  may  now  be  re- 
gai-ded  as  a  rare  affection,  scurvy  is  still 
Uable,  as  was  proved  during  the  siege  of 
Paris  \n  1871,  to  break  out  under  certain 
conditions,  and  to  attack  large  masses  ■  of 
people. 

The  symptoms  of  scurvy  in  its  latest 
attacks  differed  in  no  respects  from  those 
described  by  Lord  Anson  and  by  Bach- 
strom.  Trotter,  and  others  in  the  course  of 
the  last  century,  and  the  forms  of  the  disease, 
still  occasionally  observed  in  crews  of  mer- 
chant vessels,  differ  only  in  degree  from  those 
formerly  described  as  typical  instances.  It 
has  been  shown  by  most  recorded  observa- 
tions that  the  essential  cause  of  the  scor- 
butic condition  is  abstinence,  more  or  less 
prolonged,  from  certain  succulent  vegetables  | 
or  fruits  in  a  fresh  state,  or  from  their  pre-  i 


served  juices.  It  is  very  e^ddent,  however, 
that  scurvy,  in  its  origin,  course,  and  inten- 
sity, may  be  influenced  to  a  considerable 
extent  by  other  conditions.  In  a  group  of 
individuals  deprived  of  vegetable  elements 
of  diet,  some  will  remain  fi-ce  from  any 
scorbutic  taint,  if  not  altogether,  certainly 
for  a  long  time,  whilst  others  will  present 
well-marked  sjonptoms  at  an  early  period. 

The  conditions  tending  to  resist  an 
attack  of  scurvy  are  good  general  health, 
sufficient  and  proper  nourishment,  and  fair 
hygienic  surroundings.  O^jposite  conditions 
to  these,  and  such  as  cause  general  debUity, 
degenerations  of  tissues,  and  alteration  in 
the  composition  of  the  blood,  favour  the 
scorbutic  attack,  and  often  do  this  so 
markedly  that  some  have  been  regarded  not 
merely  as  predisposing,  but  also  as  essential 
causes  of  the  disease.  The  most  frequent 
of  the  many  faulty  conditions  that  favour 
an  attack  of  scm-^^y  in  the  absence  of  vege- 
tables, is  a  generally  poor  and  defective 
diet,  especially  a  want  of  fi-esh  meat.  Con- 
ditions to  which  much  importance  has  been 
attached,  and  which  have  certainly  existed 
in  many  recorded  instances  of  sea  scurvy, 
are  those  of  prolonged  exposure  to  wet  and 
cold,  and  of  overcrowding  in  damp  and 
confined  quarters.  Other  very  favoiurable 
conditions  are  chronic  disease  attended  with 
exhausting  discharges,  and  convalescence 
from  some  severe  and  acutely  febrile  affec- 
tion. In  mstances  of  scurvy  on  board  ship, 
the  first,  and  often  the  sole  members  of  the 
crew  to  become  aflected,  are  usually  the 
subjects  of  dj'sentery,  syphihs,  or  chronic 
rheumatism.  Extremes  of  cHmate,  both 
heat  and  cold,  have  been  regarded  as  favoui-- 
ing  conditions,  and  also  prolonged  absence  of 
the  sun's  hght.  There  can  be  no  doubt  that 
prolonged  service  in  the  tropics  on  board 
ship,  under  bad  hygienic  conditions  and  with 
indifferent  food,  predisposes  to  scurvy.  The 
fatigue  caused  by  extreme  and  prolonged 
muscular  exertion  has  been  regarded  by 
many  as  another  favom-able  condition; 
whilst,  on  the  other  hand,  it  was  asserted 
by  Lind  that  there  is  a  special  predisposi- 
tion to  scxurvy  in  those  who,  through  indo- 
lence or  enforced  confinement,  take  but  very 
Uttle  exercise. 

Notwithstanding  the  important  part 
played  by  one  or  more  of  the  foregoing 
conditions,  in  most  instances  of  outbreaks 
of  scurvy  there  seems  to  be  no  sufficient 
reason  for  regarding  any  of  them  as  essen- 
tial causes  of  the  disease,  or  as  capable  of 
producing  it,  so  long  as  the  dietary  includes 
proper  vegetable  food.  It  still  remains  to 
be  proved,  by  well-observed  and  properly 
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tested  instances,  that  sciirvy  can  occur  in 
the  absence  of  such  elements  of  food,  or  that 
an  abundant  supply  of  fresh  meat,  of  milk, 
or  of  blood  can,  during  a  prolonged  failure 
in  the  supply  of  fresh  or  preserved  fruits  or 
vegetables,  or  of  the  juices  of  succulent  vege- 
tables, protect  against  a  scorbutic  attack. 
The  long-maintained  freedom  of  the  British 
and  foreign  navies,  and  the  records  of  re- 
cent outbreaks  on  board  ship,  and  in  cam- 
paigns and  sieges,  help  to  prove  the  point 
argued  by  Dr.  Parkes,  in  1848,  that  '  true 
scurvy  is  caused  by  a  deficient  supply  of 
the  organic  vegetable  acids,  or  salts  of  fresh 
vegetables.' 

The  subject  of  scurvy  is  usually  Hstless 
and  depressed,  and,  from  the  beginning  of 
the  attack,  complains  of  stiffaess  and  of 
'  rheumatic  '  pains  in  the  lower  Hmbs.  In 
most  cases  he  suffers  fi'om  pleurodynia,  and 
also  much  pain,  with  a  sense  of  constriction, 
in  the  region  of  the  heart.  The  pulse  is 
slow  and  feeble,  and  there  is  a  decided  ten- 
dency to  syncope,  which,  in  severe  cases  of 
scurvy,  may  be  brought  on  readily  and 
prove  fatal  in  any  attempt  at  active  exer- 
tion or  change  of  position  on  the  part  of 
the  patient.  The  temperatiure  in  most  in- 
stances is  normal  or  slightly  subnormal. 
Except  in  extreme  and  comphcated  cases, 
the  action  of  the  bowels  is  very  sluggish. 
The  urine  is  i;sually  pale,  clear,  and  abun- 
dant in  the  early  stages ;  as  the  disease 
advances,  it  becomes  scanty  and  high- 
coloured.  There  is  very  rarely  any  hsema- 
turia;  in  soine  few  cases — according  to 
Hayem  in  about  one-fifth — there  is  transient 
albiuninuria.  Chemical  examination  of  the 
urine  indicates,  according  to  Dr.  Ralfe,  a 
chemical  alteration  in  the  quality  of  the 
blood,  consisting  in  a  diminution  of  its 
alkalinity,  due  to  an  increase  of  acid  salts 
and  a  withdrawal  of  alkaline  salts — chiefly 
alkaline  carbonates.  The  skin  becomes 
dry,  harsh,  and  wrinkled,  and  presents  a 
characteristic  pale  yellow  colour.  The 
mucous  membranes  of  the  hps,  eyeHds, 
and  hard  palate  are  usually  very  anaemic. 
Occasionally,  the  skin  of  the  lower  lid  and 
adjacent  part  of  the  cheek  is  puffy  and  of 
livid  tint.  The  dorsal  smfaces  of  the 
hands  and  feet  sometimes  become  cedema- 
tous,  but  beyond  these  indications  there  is 
very  rarely  any  dropsy.  The  characteristic 
signs  of  scurvy  are  the  petechias  and  patches 
of  ecchymoses  presented  by  the  skm,  and 
the  swelling  of  the  gums.  The  skin  of  the 
lower  limbs  and,  in  late  stages  of  severe 
cases,  that  of  the  upper  limbs  and  front  of 
the  trunk  is  marked  by  numerous  small 
petechial  spots,  varying  "in  tint  ffom  pink 


to  deep  red  or  deep  brown,  each  of  which 
is  traversed  by  one  of  the  hairs.  In  addi- 
tion to  these  are  larger,  irregularly  shaped, 
Uvid  patches  resembling  small  bruises.  A 
common  symptom  of  scurvy  is  extensive 
subconjunctival  hsemori'hage. 

In  the  subcutaneous  cellular  tissue, 
mostly  in  the  lower  hmbs,  are  larger 
patches  of  diffused  extravasation,  which 
are  manifested  on  the  siirface  by  pale  blue 
motthng.  More  deeply  situated  under 
the  deep  fasciae,  and  within  the  sheaths 
of  muscles,  are  the  so-called  '  scorbutic 
indurations,'  large  masses  of  eifased  blood 
or  blood-stained  fibrin,  which  form  hard, 
indistinctly  circumscribed,  and  very  tender 
swellings.  These  are  most  frequently  ob- 
served at  the  back  of  the  lower  hmb  along 
the  muscles  of  the  calf  and  ham,  and  in 
the  space  between  the  tendo  AchiUis  and 
the  bones  of  the  leg.  In  the  former  case 
the  leg  is  flexed  and  cannot  be  fully  ex- 
tended, and  movement  at  the  knee  is  much 
restricted.  The  breath  of  a  scorbutic 
patient  is  very  foul,  and  iu  most  cases,  in 
the  adult  subject,  the  gums  both  ia  fr-ont 
of  and  behind  the  teeth  wiU  be  foimd 
covered  by  soft  fungous  growths  of  a  deep 
red  colour,  which  are  very  vascular,  and 
bleed  readily  when  touched.  These,  like 
most  of  the  other  sviperficial  lesions  of 
scurvy,  are  probably  due  to  local  irrita- 
tion. They  are  largest  and  most  abundant 
about  the  necks  of  carious  and  dirty  teeth, 
and  in  patients  with  sound  and  well- 
cleaned  teeth  are  very  often  absent.  It 
has  been  asserted  that  the  gums  of  edentu- 
lous patients  are  never  thus  affected.  The 
larger  joints,  the  knees  most  frequently, 
are  occasionally  implicated  in  the  mani- 
festations of  scurvy,  becomuig  swollen 
and  painful  in  consequence  of  an  intra- 
articular effusion  of  a  more  or  less  blood- 
stained serous  fluid.  A  fr-equent  deep- 
seated  lesion  is  the  scorbutic  node,  formed 
by  the  deposit  of  a  layer  of  organisable 
fibrin  under  the  periosteum  of  a  long  bone, 
most  frequently  the  tibia.  Hemeralopia, 
as  has  been  pointed  out  by  Blane  and 
Bryson,  and  also  by  some  French  naval 
surgeons,  occasionally  occurs  in  associa- 
tion with  scurvy,  and,  in  most  of  the 
instances,  disappears  simultaneously  with 
the  special  scorbutic  symptoms,  after  im- 
provement of  the  diet.  This  affection,  how- 
ever, is  very  probably  not  a  manifestation, 
but  simply  a  concomitant  of  scurvj',  and 
due  to  general  poverty  of  diet  rather  than 
to  absence  of  fresh  vegetables. 

In  the  advanced  stages  of  severe  scurvy, 
the  superficial  patches  of  ecchymosis  in- 
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crease  in  mimber  and  extent,  bullBe  con- 
taining blood  are  formed  on  the  surfaces 
of  the  limbs  and  trunk,  and  an  increasing 
hsemorrhagic  tendency  is  indicated  by 
epistaxis  and  htematemesis,  and  by  a  dis- 
charge from  the  bowels  of  blood-stained 
stools.  In  many  instances,  the  patient, 
siaking  from  cachexia  and  exhaustion,  is 
attacked  by  fatal  pericarditis  or  pneumonia. 

In  open  surfaces,  whether  from  recent 
wotinds  or  iilceration,  the  influence  of  the 
scorbutic  taint  is  shown  by  swelling  and 
lividity  of  the  margins  of  the  sore,  and  by 
a  fungous  condition  of  the  granulations. 
The  discharge  becomes  very  fetid,  and 
consists  either  of  blood-stained  serous 
fluid  or  of  pure  blood.  There  is  a  con- 
stant tendency  to  bleeding  from  such  sur- 
faces, and  the  dressings  are  speedily 
stained  by  the  dark  red  discharge.  Any 
incision,  however  smaU,  into  the  soft  parts 
is  followed  by  persistent  oozing  of  blood. 
In  these  scorbutic  wounds  and  ulcers  there 
is  usually  a  tendency  rather  to  spreading 
than  to  healing.  Eecent  cicatrices  readily 
break  down,  and  are  replaced  by  open 
sores  with  fungating  and  spongy  granula- 
tions. The  seat  of  a  recent  bruise  or 
wound,  or  of  an  ulcer,  is,  in  a  scorbutic 
subject,  generally  surroimded  by  a  very 
broad  zone  of  intense  ecchymOsis. 

It  has  been  recorded  that  in  scurvy 
the  bones  become  fragUe,  and  liable  to 
fracture  on  the  application  of  slight  force, 
and  that  the  fragments  show  but  little,  if 
any,  tendency  to  unite.  In  some  cases  of 
previous  fracture  in  which  the  fragments 
had  joined,  there  was  a  tendency,  it  has 
been  stated,  for  the  caUus  to  become  ab- 
sorbed. Such  results,  however,  were  pro- 
bably due  to  an  association  with  scurvy 
of  one  or  more  of  the  ordinary  causes  of 
general  debility,  and,  in  some  instances,  to 
the  action  of  merctiry,  which  was  formerly 
so  freely  and  indiscriminately  administered 
on  board  ship. 

The  proper  treatment  of  scurvy  is,  as  a 
rule,  most  satisfactory  in  its  resialts,  as  all 
the  symptoms,  both  local  and  general,  wiU 
readily  disappear  on  the  supply  of  a  good 
mixed  diet,  including  abundance  of  fresh 
succident  fruits  and  green  vegetables,  and 
lime  or  lemon  juice  in  the  form  of 
lemonade.  W.  Johnson  Smith. 

SEBACEOUS  CYSTS  are  among 
the  most  common  varieties  of  simple  tu- 
mours. They  may  occur  in  any  region  of 
the  body  except  on  the  palms  of  the  hands 
and  soles  of  the  feet,  where  sebaceous  glands 
are  absent.  These  latter  open,  as  a  rule,  into 


the  hair-folHcles,  but,  occasionally,  they 
discharge  their  secretion  directly  upoii 
the  surface  of  the  skin.  The  cysts  may  be 
either  congenital  or  acquired,  and  may  vary 
from  the  size  of  a  pea  to  that  of  a  large 
orange.  The  acquired  variety  appears  at 
any  age  after  puberty,  but  most  frequently 
in  middle  hfe.  These  cysts  are  essentially 
tumours  of  and  in  the  skin,  and  are  most 
frequently  seen  where  the  hair  is  abundant 
and  the  sebaceous  glands  are  numerous,  as 
on  the  scalp  and  face,  about  the  entrance  to 
the  various  passages  of  the  body — the  anus, 
hps,  nose,  and  ears — and  on  the  back  of  the 
neck,  and  over  the  scapulae.  The  skin  of 
other  parts  may  be  the  seat  of  these  tumours. 
The  writer  has  removed  one,  the  size  of  a 
walnut,  due  to  obstruction  of  the  mouth  of 
a  folhcle,  from  the  skin  of  the  abdominal 
wall  of  a  young  girl.  The  axilla,  though 
covered  with  hair  and  sebaceous  glands,  is 
remarkably  exempt.  The  contents  of  a 
cyst  consist  of  inspissated  sebaceous  matter, 
which  has  a  peculiarly  ofl'ensive  odour. 
Under  the  microscope,  cholesterine  crystals 
are  visible,  and,  in  some  cases  of  congenital 
scalp-cysts,  fine  hccirs  are  found  as  well  as 
epidermal  matter.  The  cyst-waU  may  be 
either  thin  and  delicate,  or  hard  and  thick, 
and  strengthened  within  by  many  epidermal 
layers.  The  inner  surface  of  the  cyst-wall 
is  smooth,  rough,  or  reticular  ;  and  the  con- 
tents are  of  no  constant  colour,  and  vary 
from  their  usual  character,  as  above  de- 
scribed, to  the  pearly  timiour  of  Vfrchow  or 
to  a  honey -Uke  consistence. 

Sir  James  Paget  has  divided  the  acquired 
variety  of  sebaceous  cyst  into  two  classes — 
those  in  which  a  black  spot  can  be  found 
upon  the  sm-face  of  the  tumour,  indicating 
the  orifice  of  an  obstructed  follicle ;  and 
those  in  which  no  such  orifice  can  be  de- 
tected (as  frequently  happens  on  esamina- 
tion  of  a  scalp-cyst),  and  in  which  the  cyst 
probably  owes  its  existence  to  some  here- 
ditary taint,  and  should  be  classed  under 
the  head  of  new- formations. 

A  dermoid  cyst  of  the  scalp  is  a  con- 
genital sebaceous  cyst,  and  is  often  seen 
near  the  outer  angle  of  the  orbit.  It  fre- 
quently involves  the  wall  of  the  cranium,  is 
usually  visible  at  bfrth  or  a  few  days  later, 
but  may  be  noticed  first  only  at  the  end  of 
the  second  or  third  month  of  life.  When 
placed  in  or  near  the  median  line,  the  dia- 
gnosis from  meningocele  is  sometimes  al- 
most impossible.  See  Meningocele.  On 
the  scalp  the  acquired  variety  occurs,  as 
elsewhere,  most  frequently  in  middle  life,  is 
not  seldom  multiple,  and  in  rare  instances, 
by  gradual  increase  in  size  during  many 
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years  and  the  consequent  gradual  absorp- 
tion by  pressiure  of  surrounding  parts,  in- 
volves the  cranial  vault.  The  tumour  or 
tumours  are  hard  or  tense  and  fluctuating ; 
roimd,  oval,  or,  if  large,  irregiUar  in  shape, 
and  movable.  When  a  sebaceous  cyst  in- 
flames and  ulcerates,  the  diagnosis  from 
epithelioma  is  not  always  easy ;  the  pro- 
liferating surface  and  offensive  secretion 
being  so  like  the  latter  disease.  See  Scalp, 
Injuries  and  Diseases  of  the. 

A  fatty  tvunour  can  be  distinguished 
from  one  of  these  cysts — (1)  by  the  locality 
in  which  it  is  situated ;  (2)  by  its  lobulated 
outline ;  (3)  by  the  fact  that  it  lies  beneath 
the  skin,  which  can  be  pinched  up  over  the 
tumomr,  and  thus  thrown  into  characteristic 
wrinkles.  Spontaneous  changes  are  apt  to 
supervene  in  these  tumours,  without  even  a 
history  of  slight  injury.  If  inflammation 
comes  on  in  this  way,  much  care  must  be 
taken  in  the  management  of  the  case. 

Horns  not  infrequently  originate  in  ac- 
cumulated sebaceous  secretion,  and  have  at 
their  base  a  collapsed  sebaceous  cyst. 

Of  the  rare  forms  of  sebaceous  cyst  may 
be  mentioned  those  situated  completely 
within  the  skull,  within  the  abdominal 
cavity  or  in  the  palate,  mouth,  tongue,  tes- 
ticle, submaxillary  region  or  neck.  Those 
found  in  the  abdomen,  which  contain  hair, 
teeth,  bone,  cartilage,  &c.,  can  hardly  be 
looked  upon  as  within  the  scope  of  this 
article,  though  their  contents  are  largely 
made  up  of  sebaceous  matter.  See  Ab- 
dominal Tumours,  Diagnosis  of. 

The  cysts  which  occur  beneath  the  deep 
fascia  of  the  neck  are  interesting  from  being 
easily  explained  as  due  to  the  incomplete 
coalescence  of  the  branchial  arches,  or  the 
incomplete  obliteration  of  one  of  the  clefts, 
usually  that  between  the  second  (hyoid)  and 
third  (thyro-hyoid)  arches.  They  form  oval 
or  elongated  tumours,  which  are  soft  and 
putty -like  to  the  touch,  and  whose  contents 
are  easily  displaceable  on  manipulation. 
There  is,  as  a  rule,  one-cyst,  limited  to  either 
the  right  or  left  side  of  the  neck,  situated  in 
the  region  of  the  hyoid  bone,  and  which  may 
or  may  not  have  been  visible  at  birth.  After 
its  first  appearance,  it  gradually  increases  in 
size  to  a  certain  point  and  then  remains 
stationary.  No  pressure-symptoms  are  pro- 
duced on  the  surrounding  organs. 

The  deep  submaxillary  sebaceous  cysts 
lie  between  the  mandibular  and  hyoid 
arches,  are  placed  laterally  or  in  the  mesial 
line,  and  are  liable  to  be  mistaken  for  ranula. 

Treatment. — A  sebaceous  cyst  can  best 
be  removed  by  dissection,  or  by  transfixion 
and  subsequent  avulsion  of  the  wail  of  the 


sac.  No  part  of  the  latter  must  be  left,  or 
troublesome  after-consequences  will  ensue 
in  the  shape  of  continuous  offensive  dis- 
charge, an  unclosed  wound,  and  a  permanent 
sinus.  Operations  upon  these  cysts  should 
never  be  lightly  undertaken,  especially  when 
there  is  more  than  one  cyst  or  when  the 
scalp  is  affected,  and  never  except  in  persons 
in  perfect  health.  If  spontaneous  inflam- 
mation occurs,  an  incision  may  be  made 
into  the  cyst  and  other  means  be  used  to 
subdue  the  inflammation,  but  no  attempt  at 
removal  is  justifiable  until  aU  inflammatory 
action  has  disappeared.  An  ulcerated  seba- 
ceous cyst  requires  excision ;  so  also  does  a 
horn  of  sebaceous  material  with  a  cyst  at 
its  base.  The  employment  of  caustics  has 
been  recommended  (e.g.  the  liquor  hy- 
drargyri  nitratis  acidus),  as  it  is  said  that 
erysipelas  does  not  follow  their  use,  and 
that  patients  are  particularly  susceptible 
to  this  disease  after  the  more  formal  opera- 
tion with  the  knife.  Caustics  are  very 
tedious  and  painful  in  then*  action,  and 
the  surgeon  had  much  better  rely  upon 
the  means  at  his  disposal  for  securing 
asepsis,  than  stake  his  reputation  upon  the 
prolonged  application  of  an  escharotic.  In 
any  doubtful  case,  the  hair  shoidd  be  shaved 
for  some  distance  around  the  tumour,  the 
skin  washed  with  soap,  cleansed  with  ether, 
and  every  other  device  employed  during  and 
after  the  operation  to  keep  the  wound  asep- 
tic. The  operation  upon  a  congenital  cyst 
of  the  scalp  is  more  diflicult  than  that  upon 
the  more  common  acquired  variety,  partly 
on  account  of  its  greater  depth  from  the 
surface,  and  in  part  because  of  the  thinness 
and  delicacy  of  the  cyst-wall  and  its  adher- 
ence to  the  bone.  It  is  to  be  remembered 
that  a  congenital  cyst  may  completely  per- 
forate the  skull  and  lie  in  contact  with  the 
dura  mater,  so  that  great  caution  is  necessary 
in  deciding  upon  operative  measiures. 

On  the  face  these  cysts  are  easily  dealt 
with.  The  incision  need  not  be  long,  or 
much  disfigurement  vdll  result,  and  should 
be  made  in  a  direction  depending  upon  the 
locality.  The  contents  can  then  be  squeezed 
out,  the  cyst-wall  seized  with  forceps  and 
dragged  out  forcibly,  through  even  a  very 
small  opening.  These  face-cysts  are  most 
common  in  the  skin  of  the  side  of  the  face, 
in  front  of  the  external  ear. 

The  sebaceous  cysts  which  lie  beneath 
the  deep  cervical  fascia  can  be  divided,  from 
the  point  of  view  of  treatment,  into  two 
classes — (1)  those  which  are  very  difficult 
to  remove,  since  they  run  beneath  the  caro- 
tid sheath,  and  are  often  attached  to  the  side 
of  the  pharynx  and  hyoid  bone;  (2)  those 


410 


Sebaceous  Cysts 


which  do  not  present  these  difi&culties  during 
the  operation  of  excision.  In  the  former  case, 
either  the  whole  or  the  inner  and  deeper  part 
of  the  branchial  cleft  is  represented  by,  the 
tumour.  In  the  latter,  we  may  suppose  that 
the  inner  or  deeper  part  of  the  cleft  has 
been  obHterated  by  the  fusion  of  the  bran- 
chial arches,  whilst  the  outer  part  remains 
open  through  the  cessation  of  the  develop- 
mental processes,  and  subsequently  becomes 
the  fons  et  origo  of  a  congenital  sebaceous 
cyst,  wliich  is  situated  beneath  the  deep 
cervical  fascia,  and  yet  presents  no  great 
difficulties  in  removal. 

Excision  is  the  only  treatment  to  be  re- 
commended for  deep  submaxillary  seba- 
ceous cysts.  Any  less  radical  measm-e,  such 
as  the  use  of  a  seton  or  setons,  would  almost 
certainly  fail  to  obhterate  the  cyst,  and 
would,  if  attempited,  expose  the  life  of  the 
patient  to  considerable  danger,  on  account 
of  the  facility  and  rapidity  with  which  in- 
flammation can  spread  to  the  larynx. 

Charles  A.  Ballance. 

SEBORRHCEA  [Sijnon.  Steatorrhcea ; 
Dandriff).  —  Defirvition. — Seborrhoea  is  a 
disorder  of  the  sebaceous  glands,  charac- 
terised by  the  deposit,  on  the  surface  of  the 
skin,  of  on  or  dried  fatty  matter. 

Cause. — Frequently  ill-health,  chlorosis, 
exhausting  diseases,  phthisis,  cancer,  &c. 
In  some  cases  the  condition  accompanies 
good  health ;  occasionally  it  seems  due  to 
personal  neglect. 

Pathology.  —  A  functional  disturbance 
of  the  sebaceous  glands,  probably  affecting 
both  the  quality  and  quantity  of  their 
secretion,  which,  instead  of  lubricating  the 
surface  in  the  normal  way,  is  recognisable 
as  an  oily  deposit  or  coating  of  dried  fatty 
scales.  It  is  commonest  in  situations 
where  the  skin  is  most  abundantly  suppHed 
with  glands — e.g.  the  scalp,  face,  nose, 
genitals.  The  deposit  is  found  to  consist  of 
fatty  matter  and  epidermal  scales.  The 
process  may  lead  eventually  to  atrophy  of 
the  glands  and  hair-foUicles. 

8ymj>to7ns.  —  Two  varieties  are  de- 
scribed, according  to  the  natm-e  of  the 
deposit — (1)  Seborrhcea  oleosa,  and  (2)  se- 
borrhoea sicca. 

Seborrhoea  oleosa  is  rarely  seen  on  any 
part  but  the  face  (nose,  cheek,  forehead),  or 
bald  scalp.  The  skin  has  a  shiny,  oUy 
appearance,  occasionally  a  dirty  look  from 
the  admixture  with  the  fatty  deposit  of 
carbon  or  dust  of  the  atmosphere.  The  fat 
can  be  wiped  off  with  a  cloth,  the  surface 
is  often  reddish  and  cold,  the  orifices  of  the 
iollicles  being  widely  open  or  plugged  with  | 


comedones.  This  form  of  seborrhoea  is 
rare,  and  is  said  to  specially  affect  spirit- 
drinkers  with  fatty  livers. 

Seborrhoea  Sicca. — The  affection  varies 
somewhat  according  to  situation;  hence 
are  described — 

(a)  Seborrhcea  Capitis. — This  is  by  far 
the  most  common  form :  the  sebaceous 
secretion  di-ies  on  the  surface  of  the  scalp 
into  thin,  white,  branny  scales,  known 
popularly  as  dandriff.  These  scales  are 
constantly  being  removed  by  brushing, 
and  fall  about  the  shoulders ;  or  they  are 
thicker  and  yellowish  in  colour,  caked 
upon  the  scalp  or  matting  do^vn  the  hair. 
Seborrhcea  capitis  generally  affects  the 
entire  scalp,  but  it  occasionally  occurs  in 
patches.  On  raising  the  scales,  the  skin 
beneath  is  seen  to  be  of  a  characteristic 
leaden  gi-ey  colovu: ;  more  rarely  it  is  of  a 
pinkish  or  red  colour,  fr-om  the  presence 
of  some  amount  of  inflammation.  These 
latter  cases  are  sometimes  accompanied  by 
burning  or  itching,  with  epidermd  desqua- 
mation, and  are  probably  more  aUied  to 
eczema. 

If  the  affection'  has  been  present  for 
some  time,  there  is  more  or  less  thinning 
of  the  hair,  which  may  go  on  to  permanent 
alopecia  in  consequence  of  the  destruction 
and  atrophy  of  the  hair-foUicles. 

In  infants,  the  scalp  is  frequently  the  seat 
of  seborrhoea,  which  may  be  considered 
as  a  persistence  of  the  physiological  sebor- 
rhoea (vernix  caseosa)  of  the  newly  bom. 

(6)  Seborrhoea  Faciei. — The  forehead,, 
nose,  and  cheeks  are  the  parts  usually  at- 
tacked. These  present  a  mask-hke  covering 
of  greasy  scales,  in  colour  varying  from  a 
pale  yellow  to  a  dark  ohve-green,  according 
to  the  complexion  of  the  individual  and  the 
admixture  of  dii-t.  On  peeling  off  the  scales, 
little  processes  or  plugs  are  seen  on  their 
under  surfaces,  corresponding  to  the  orifices 
of  the  foUicles.  Some  itching  and  hyper- 
£emia  may  be  present. 

(c)  Seborrhcea  Genitalium. — The  glands 
in  this  situation  fr-equently  present  the  sebor- 
rhoeic  condition.  A  white,  soft,  cheesy  de- 
posit is  seen,  in  the  male,  on  the  glans  penis 
and  sulcus,  in  the  female  about  the  labia 
and  cUtoris  ;  its  decomposition  may  lead  to 
irritation,  resulting  in  balanitis  in  the  male. 
In  young  females,  the  resulting  inflamma- 
tion may  be  of  medico-legal  interest. 

{d)  Seborrhoea  Corporis. — Duhring  de- 
scribes, under  this  name,  a  variety  of  se- 
borrhoea affecting  the  back  between  the 
shoulders,  or  the  sternal  and  clavicular  re- 
gions. It  occurs  in  circular  patches  with 
pale  reddish  base,  and  grey  or  yellowish 
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scales  ;  the  patches  frequently  ran  together, 
and  the  appearance  may  closely  simulate 
tinea  circinata.  The  affection  known  m 
this  country  as  hchen  marginatus  or  cir- 
cinatus  is  comparable. 

Diagnosis  from  eczema,  psoriasis,  lupus 
erythematosus,  tinea.  On  the  face  or  scalp, 
seborrhcea  may  simulate  eczema  ;  the  trivial 
itching,  the  absence  of  serous  exudation  and 
infiltration,  in  seborrhcea,  are  in  marked 
contrast  to  the  symptoms  of  eczema.  In 
typical  seborrhcea  capitis,  the  pale  ansemic 
scalp  is  quite  different  to  the  red  scalp  of 
eczema.  On  the  scalp  seborrhcea  may  simu- 
late psoriasis,  but  the  evenly  spread  greasy 
scales,  with  the  pale  skin  beneath,  are 
unlike  the  imeven,  mortar-like  scales  of 
psoriasis,  with  its  constantly  accompanying 
inflamed  condition  of  the  skin  beneath.  In 
seborrhcea  faciei  the  processes  on  the  siu:- 
f&ces  of  the  scales  are  very  characteristic. 

The  name  first  suggested  for  lupus  ery- 
thematosus— viz.  seborrhcea  congestiva — 
indicates  the  similarity  which  ma,y  exist  be- 
tween their  objective  symptoms.  EeHance 
should  be  placed  on  the  deeper  redness  or 
violaceous  tint  of  lupus,  its  defined  limit 
or  line  of  demarcation,  its  infiltration  and 
constant  scarring,  its  tendency  to  affect  the 
helix  of  the  ears  and  to  occur  in  subjects 
Uable  to  chilblains. 

Treatment. — ^When  indicated,  the  hy- 
gienic surroundings  should  be  improved ; 
fresh  air  and  moderate  exercise  should  be 
ordered,  especially  in  chlorotic  females. 
Cod-liver  oil.  and  fron  will  be  found  the  most 
usefal  internal  remedies;  the  latter  may 
be  advantageously  combined  with  "arsenic. 
Calcium  sulphide  is  recommended  in  doses, 
gr.  — I,  thrice  daOy. 

Local  treatment  is  most  important,  es- 
pecially for  seborrhcea  capitis.  Scales  must 
first  be  removed;  this  is  best  done  by 
thoroughly  saturating  the  scalp  with  oHve 
oil  at  night-time,  a  closely  fitting  flannel 
cap  being  worn  for  the  night.  In  the 
morning,  the  head  should  be  washed  with 
solution  of  equal  parts  of  soft  soap  and  al- 
cohol. This  is  rabbed  over  the  scalp  and  a 
lather  produced  with  flannel  and  hot  water. 
After  all  soap  is  removed  and  the  hair  is 
dried,  a  little  almond  oil  may  be  applied. 
Care  should  be  taken  to  warn  the  patient 
that  the  washing  will  remove  all  loose 
hair.  The  washings  should  be  repeated,  as 
directed  above,  every  two  days  until  aU 
scales  are  removed;  longer  intervals  may 
be  allowed  if  there  is  much  irritation  pro- 
duced by  the  soft  soap. 

The  after-treatment  consists  in  the  use 
of  a  stimulant  application — e.g.  9,.Acidi  car- 


boHci  liq.  f5ss. ;  01.  amygdalae  dulc.  f^ss. ; 
Alcoholis  f3V. ;  01.  bergamot  q.s.  To  be 
sponged  on  the  surface  of  the  scalp  night 
and  morning ;  or  the  following  pomade  may 
be  rubbed  on  the  scalp  vrith  the  fingers  : — 
^  Pulv.  hyd.  oxid.  rub.  gr.  v. ;  Adipis  prsep. 
§j. ;  01.  bergamot  q.s.  It  is  not  necessary 
to  cut  the  hair. 

The  above  treatment  is  applicable  also 
to  seborrhcea  occurring  on  the  non-hairy 
parts. 

For  seborrhcea  of  the  genitals,  washing 
with  ordinary  soap,  combined  with  the 
after-appHcation  of  an  astringent  alum 
wash,  is  sufficient.     Alfred  Sangstee. 

SENILE  GANGRENE.  See  Gan- 
grene. 

SEPARATION  OF  EPIPHYSES.— 

The  tramnatic  forms  only  will  be  con- 
sidered in  this  place :  those  arising  from 
constitutional  causes,  or  from  disease  in 
adjoining  parts,  having  been  dealt  with 
imder  Epiphyses,  Affections  of. 

It  is  manifest  that  this  accident  can 
only  befall  individuals  in  whom  the  epi- 
physes have  not  become  joined  to  the  shafts 
by  bony  union — that  is  to  say,  it  can  only 
occur  up  to  about  twenty-one  years  of  age  ; 
in  the  majority  of  cases  the  patients  are 
much  younger.  In  one  case,  however,  re- 
corded by  Bruns,  the  accident  happened  to 
a  man  in  his  twenty-fifth  year.  Apart  from 
the  cases  occurring  during  childbirth,  of 
which  many  instances  are  recorded  by 
French  authorities,  undoubted  cases  occiu: 
in  quite  early  childhood.  Hamilton  men- 
tions a  case  at  the  shoulder -joint  at  thirteen 
months  of  age ;  Holmes  one  of  the  femur 
(lower)  at  eighteen  months.  It  might  be 
supposed  that  yoimg  children  would  be 
most  liable  to  this  form  of  injury;  but 
statistics  negative  this  conclusion,  and 
show  that  it  is  most  frequent  between 
twelve  and  seventeen  years  of  age.  It 
seems  reasonable  to  explain  the  immunity 
of  younger  children,  by  supposing  that  they 
are  less  exposed  to  the  kind  of  accident 
which  brings  about  this  special  form  of 
injury.  Owing  to  the  difficulties  of  dia- 
gnosis, it  is  not  improbable  that  many  cases 
go  unrecognised.  The  separations  may  be 
either  simple  or  compound,  single  or  mul- 
tiple, partial  or  complete,  and  accompanied 
or  not  by  other  injuries,  which  may  require 
independent  treatment. 

Causes, —  Epiphysial  separation  may 
result  from  violence  applied  directly  to  the 
seat  of  injury,  such  as  the  passage  of  a  cart- 
wheel over  a  limb  near  a  joint ;  or  from  a 
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fall  from  a  height,  as  fr-om  an  upper  storey 
window  or  into  a  ship's  hold ;  or  from  the 
entanglement  of  a  limb,  in  the  spokes  of  a 
waggon-wheel  or  in  moving  machinery, 
exercising  traction  upon  the  joints ;  or  from 
muscular  violence,  and  occasionally  from 
suddenly  raising  a  child  by  its  limbs.  The 
injury  has  also  been  produced  by  traction 
on  the  limbs  during  childbirth.  The  most 
frequent  cause  is  a  fall  from  a  height,  and 
then,  not  seldom,  several  epiphyses  may  be 
implicated  as  well  as  other  injuries  in- 
flicted. Thus,  Mr.  Hutchinson  records  the 
case  of  a  sailor  boy  aged  fourteen,  who  fell 
from  the  masthead,  and  sustained  a  frac- 
ture of  his  clavicle,  and  separation  of  the 
lower  epiphysis  of  one  humerus  and  of  both 
epiphyses  of  the  other.  Mr.  Holmes  records 
a  case  of  separation  of  the  lower  epiphysis 
of  the  femur  and  of  the  tibia,  and  probably 
also  of  both  epiphyses  of  the  fibula.  The 
case  is  on  record  of  a  girl  who  pushed  her 
toes  under  a  door ;  in  trying  to  withdraw 
them  she  separated  the  epiphysis  from  the 
shaft  of  the  first  phalanx  of  the  great-toe. 
A  boy,  aged  nine  years,  when  playing  at 
leap-frog,  fell,  his  hand  coming  violently  on 
the  ground,  and  separated  the  lower  epi- 
physis of  the  radius.  Mr.  Heath  reported  to 
the  Clinical  Society  the  case  of  a  boy,  aged 
fourteen,  who,  whilst  raising  his  arm  vio- 
lently to  bowl  at  cricket,  felt  something 
give  way  at  his  collar-bone.  It  was  found 
that  the  epiphysis  of  the  clavicle  had  be- 
come separated.  The  experimental  produc- 
tion of  this  condition  is  most  easily  accom- 
plished, at  the  ginglymoid  j  oints,  by  an  excess 
either  of  extension  or  of  lateral  movement ; 
at  the  enarthrodial  joints  by  an  excess  of 
abduction  (Gurlt).  Traumatic  separation 
of  the  lower  femoral  epiphyses  has  been 
advocated  in,  and  practised  for,  genu  valgum. 
Although  many  cases  have  been  treated  in 
this  manner,  but  very  little  subsequent  in- 
terference with  the  growth  of  the  limbs  ap- 
pears to  have  occurred,  notwithstanding  that 
separation  of  other  epiphyses  had  been  un- 
intentionally produced  at  the  same  time. 

Pathological  Anatomy. — The  points  of 
chief  pathological  interest  are — (1)  does  the 
injury  occur  exactly  at  the  epiphysial  Une 
or  does  it  involve  some  part  of  the  shaft 
also  ?  and  (2)  what  are  the  effects  of  such 
an  injury  on  the  fature  growth  of  the  bone  ? 
As  regards  the  first  point,  there  can  now  be 
no  doubt  that  the  separation  may  and  does 
occur  without  any  implication  of  the  shaft : 
for  such  cases  have  been  seen  by  competent 
authorities.  In  some  of  the  compound  cases, 
the  extremity  of  the  shaft  has  been  foimd 
projecting  from  the  wovmd,  and  has  thus 


placed  this  question  beyond  all  dispute. 
What  occurs  in  the  case  of  a  compound  in- 
jury may  also  occur  in  a  simple  one.  Never- 
theless, the  line  of  separation  seldom  runs 
accurately  across  the  line  of  junction;  the 
displaced  epiphysis  carries  with  it  some 
portion  of  the  diaphysis.  '  The  importance 
of  the  question,'  says  Mr.  Holmes,  '  about 
the  precise  position  of  the  line  of  fracture 
is  this  :  if  the  fracture  be  really  a  laceration 
of  the  epiphysial  cartilage,  this  structure 
may  be  expected  to  be  more  or  less  altered 
by  the  inflammatory  processes  necessary 
for  the  cure  of  the  injury.  The  ossifying 
tissue  may  consequently  be  permanently 
damaged,  and  loss  of  growth  may  result ; 
on  the  other  hand,  if  the  injury  be  confined 
to  the  diaphysis,  no  such  consequence  seems 
likely  to  follow.'  In  some  cases  a  consider- 
able wedge  of  the  diaphysis,  together  with 
its  periosteum,  may  be  included.  The  exact 
condition,  as  well  as  the  subsequent  course 
of  events,  is  probably  influenced  by  the 
age  of  the  patient. 

If  the  accident  occurs  in  an  adolescent, 
in  whom  growth  and  ossification  are 
nearly  completed,  •  there  is  every  pro- 
bability that  some  portion  of  the  dia- 
physis will  be  torn  away;  on  the  other 
hand,  secondary  consequences  will  be  less 
marked;  whereas,  in  a  child,  the  greater 
amoimt  of  soft  new  bone  along  the  line  of 
junction  and  the  greater  general  elasticity 
of  the  diaphysis  render  detachment  of  the 
epiphysis  more  easy,  and  fracture  of  the 
shaft  less  probable.  Per  contra,  the  repair 
of  such  an  injury,  even  under  favourable 
cfrcumstances,  must  for  a  while,  if  not  per- 
haps permanently,  interfere  with  the  growth 
of  the  bone.  The  extent  of  this  interference 
will  depend  in  some  measiu'e  on  the  nature 
of  the  accident  and  on  the  amount  of  local 
injury ;  and  when  any  arrested  growth  does 
foUow,  its  effects  will  always  be  marked  in 
proportion  to  the  extent  to  which  the  bones 
have  still  to  grow.  The  relative  part  played 
by  the  different  epiphyses  must,  of  course, 
be  borne  in  mind  in  estimating  the  probable 
loss  of  growth,  which  may  ensue  in  any 
given  case :  thus  the  himierus  grows  chiefly 
from  its  upper  (in  the  proportion  of  two  to 
one),  the  femur  from  its  lower,  epiphysis; 
and  so,  too,  with  the  other  long  bones. 

Separation  of  the  epiphyses  is  by  no 
means  uncommon  in  early  infancy,  as  the 
result  of  disease.  The  absolute  integrity 
which  may  be  re-established  sufficiently 
shows  that  arrested  growth  is  by  no  means 
a  necessary  sequel  of  separation,  and  it  can 
hardly  be  doubted  that  many  traumatic 
cases  recover  without  ill-effects.    It  woxild 
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seem,  therefore,  that  the  resiilts  depend  a 
little  on  whether,  after  accident,  the  parts 
can  be  put  in  thorough  apposition.  Pro- 
bably, this  depends  on  whether  any  and 
what  portion  of  the  shaft  is  displaced, 
together  with  the  epiphysis,  and  to  what 
extent  the  periosteum  has  been  stripped  up. 
Stripping  up  of  the  periosteum,  to  an  extent 
not  usually  found  in  fractures,  is  quite  a 
pathological  feature  of  separation  of  the 
epiphysis,  and  is  explainable  by  the  greater 
thickness  and  vascularity  of  the  periosteiun, 
and  by  the  intimate  connection  between 
epiphysis  and  periosteum  which  normally 
exists,  and  especially  at  the  period  of  life 
when  this  form  of  accident  is  common. 
There  is  naturally  great  danger  of  syno- 
vitis, purulent  or  otherwise,  with  all  the 
sequelae  which  such  a  complication  entails. 
From  this  cause  suppuration  not  infre- 
quently occurs,  necrosis  of  either  shaft  or 
epiphysis  being  sometimes  the  result. 
Among  the  secondary  pathological  features, 
must  also  be  mentioned  atrophy  of  muscles 
and  loss  of  power  in  the  affected  limb  con- 
sequent on  disuse.  Mr.  Bryant  has  recorded 
a  case  of  separation  of  the  lower  extremity 
of  the  himierus,  in  which  the  displaced 
anterior  border  of  the  diaphysis  so  injm'ed 
the  brachial  artery  as  to  occlude  it — ^re- 
covery, however,  taking  place. 

Symptoms  and  Diagnosis. — (General). 
The  diagnosis  of  these  injuries  is  often 
extremely  difficult,  and  rests  on  a  com- 
bination of  symptoms  rather  than  on  any 
special  one.  A  separation  may  reason- 
ably be  suspected  when  an  injury,  in  a 
young  person,  partakes  of  the  nature  both 
of  a  dislocation  and  of  a  fracture.  The 
crepitus  in  a  separation  of  epiphysis  is  not 
always  distinct  as  in  fracture  (it  may  be 
entirely  absent) ;  on  the  other  hand,  there 
is  often  unusual  mobiUty  for  a  dislocation. 
Unlike  a  dislocation,  reduction  is  not  ac- 
comphshed  suddenly  and  with  the  jerk 
peculiar  to  this  injury,  nor  does  the  patient 
get  the  same  comfort  as  after  the  reduction 
of  an  ordinary  dislocation;  moreover,  the 
displacement  recurs  much  more  frequently 
and  readily,  where  there  is  separation  of 
the  epiphysis  than  after  a  true  dislocation 
has  been  reduced,  and  it  is  often  a  matter 
of  difficulty  to  maintain  the  bones  in 
coaptation.  The  amount  and  direction  of 
the  displacement,  in  any  given  case,  will 
vary  with  those  of  the  applied  violence.  In 

cases  of  doubt,  the  symptoms  should  be 
contrasted  with  those  usually  found  in  a 
fracture  near,  and  in  dislocation  of,  the  joint 
in  question,  and  the  correct  diagnosis  be 
arrived  at  by  the  method  of  exclusion.  In 


many  cases  of  direct  injury  in  the  neigh- 
bourhood of  joints,  with  open  wounds,  sepa- 
rations of  the  epiphysis  may  be  found ;  the 
nature  of  such  cases  will,  however,  be  ob- 
vious. Not  improbably,  the  other  injuries 
will  absorb  attention  and  control  the  treat- 
ment; the  chief  difficulties  will  be  ex- 
perienced in  imcomplicated  cases,  the 
symptoms  of  which  wiU  naturally  vary 
with  the  joint  affected.  Theoretically,  the 
epiphyses  of  any  of  the  long  bones  may  be 
separated  by  injury;  in  actual  practice, 
however,  some  bones  are  found  to  suffer 
more  frequently  than  others.  In  100  col- 
lected cases,  Bruns  gives  the  following 
ratios : — Humerus — upper  epiphysis,  11, 
lower,  4;  ulna — upper  epiphysis,  1,  lower, 
2;  radius — lower  epiphysis,  25  ;  femur — 
upper  epiphysis,  2,  lower,  28 ;  tibia — upper 
epiphysis,  4,  lower,  11 ;  fibula— upper 
epiphysis,  3,  lower,  4 ;  metatarsus,  2  ;  pel- 
vis, 3. 

Shoulder -joint  (upper  epiphysis  of  the 
humerus). — Generally  there  is  swelling  of 
the  joint,  which  must  almost  necessarily  be 
opened,  but  the  amount  will  depend  on  the 
natm-e  and  severity  of  the  injury.  In  aU 
the  recorded  cases,  the  shaft  of  the  humerus 
has  been  displaced  forwards  and  upwards 
(the  pectoral  muscles  assist  in  this)  towards 
the  coracoid  process,  where  it  can  be  seen 
and  felt ;  it  is,  nevertheless,  conceivable  that 
violence  applied  to  the  front  of  the  joint 
would  displace  the  shaft  in  an  opposite 
direction.  The  extremity  of  the  bone  is 
smaller  and  not  so  smooth  as  the  normal 
head,  nor  so  sharp  and  angular  as  in  frac- 
ture. The  head  of  the  bone  can  be  felt  in 
the  glenoid  cavity ;  it  can  be  made  to  move 
independently  of  the  shaft,  as  the  shaft  can 
be  rotated  independently  of  the  head.  On 
making  traction  at  the  elbow,  with  the 
thumb  pushing  the  shaft  back  to  its  normal 
position,  crepitus  will  sometimes  be  felt ; 
there  is  usually  no  difficulty  in  placing  the 
elbow  in  contact  with  the  side,  differing 
in  this  respect  fr-om  a  dislocation.  If  the 
separation  is  complete  there  wiU  be  short- 
ening, as  in  fracture  of  the  surgical  neck. 
The  axis  of  the  limb  is  directed  down- 
wards, outwards,  and  backwards ;  over  and 
above  this  injury  there  may,  of  course,  be 
others. 

Elbow-joint  (lower  epiphysis  of  hume- 
rus).— Here,  again,  the  symptoms  and  dia- 
gnosis may  be  complicated  or  not  with 
swelling  or  external  wound.  The  usual  dis- 
placement is  backwards.  Given,  an  elbow- 
joiat  in  a  young  subject  having  the  ap- 
pearance after  an  accident  of  a  dislocation 
backwards,  the  triceps  muscle  arched,  with 
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the  sharp  prominent  extremity  of  the  shaft 
of  the  himaerus  visible  or  tangible  in  front 
of  the  joint,  separation  of  the  epiphysis 
would  be  a  justifiable  diagnosis;  if  the 
bony  prominences  (the  condyles  of  the 
humerus  above,  and  the  head  of  radius  and 
the  olecranon  below)  could  be  distinctly 
made  out,  their  proper  relative  positions  in 
an  otherwise  obscure  case  would  be  strongly 
confirmatory  of  this  diagnosis.  A  disloca- 
tion after  reduction  woiild  show  less  ten- 
dency to  relapse  than  a  separation,  and  its 
mode  of  reduction  would  be  different :  the 
elbow  is  flexed. 

Wrist  (lower  epiphysis  of  the  radius). — 
Mr.  Holmes  says  that  this  injury  '  differs 
from  Colles'  fracture  in  its  symptoms,  inas- 
much as  it  does  not  present  that  obliquity 
of  the  hand  which  is  a  marked  feature  in 
many  cases  of  the  other  injury.'  E.  W. 
Smith  gives  a  farther  means  of  distinguish- 
ing it  by  saying  that  the  projection  on  the 
palmar  aspect  of  the  forearm  is  more 
marked  than  that  on  the  dorsal,  and  that 
the  sulcus  which  Hmits  the  dorsal  timiour 
is  horizontal  instead  of  being  oblique.  In 
this,  as  in  most  other  cases,  the  relative 
positions  of  bony  prominences  are  of  im- 
portance ;  in  a  dislocation  of  the  hand,  the 
styloid  process  assumes  an  abnormal  posi- 
tion, but  in  separation  fi'om  the  shaft,  the 
radial  epiphysis  follows  the  hand,  and  main- 
tains its  normal  relative  position.  Cases 
are  recorded  in  which  the  epiphysis  of  the 
ulna  is  displaced  also ;  in  other  cases  there 
has  been  fractm'e,  low  down,  of  the  shaft  of 
the  ulna. 

Hip-joint  (upper  epiphysis  of  the  femur). 
The  symptoms  of  this  exceedingly  rare  in- 
jury can '  in  no  respect  be  distinguishedfrom 
the  fracture  within  the  capsule  '  (CheHus) ; 
the  latter,  however,  occurs  almost  solely  in 
elderly  persons.  South  records  a  case  in  a 
boy  ten  years  of  age,  who  fell  out  of  a  window 
on  to  his  left  hip.  '  The  foot  was  sHghtly 
turned  out,  and  scarcely  any  difference  in 
the  length  of  the  two  limbs  could  be  ob- 
served ;  the  hip  could  be  readily  moved  in 
any  direction  without  much  pain,  but,  on 
bending  the  knee  and  rotating  the  limb 
outwards,  a  very  distinct  dummy  sensation 
was  felt ; '  he  made  a  good  recovery.  In 
another  case,  there  was  crepitus,  eversion 
of  the  foot,  and  shortening  to  the  extent  of 
one  inch  (Post).  The  writer  has  seen  a 
case  which  simulated  hip-joint  disease. 
De  Morgan  related  the  case  of  a  young  man 
age  nineteen ;  while  standing  on  some 
movable  steps,  they  slipped  from  imder  him, 
and  he  was  thrown  foixr  feet  on  to  the  flags 
below,  striking  the  back  of  his  hip  with 


great  violence  against  the  edge  of  some 
railings.  The  symptoms  were  eversion  of 
foot,  the  outer  surface  of  the  trochanter 
looked  backwards,  there  was  one  and  a 
half  inch  real  shortening  (which  was 
readily  reduced,  and  as  easily  recurred). 
The  trochanter,  less  prominent  than  on 
the  opposite  side,  rotated  with  the  shaft; 
there  was  obscure  crepitus.  He  recovered 
with  bony  union. 

Knee-joint  (lower  epiphysis  of  femur). — 
Separation  of  this  epiphysis  is  much  more 
common  than  the  preceding  one.  It  moAj 
occur  laterally.  Bryant  records  a  displace- 
ment inwards,  but  the  most  common  dis- 
placement is  forwards.  Speaking  of  this 
injury,  Bryant  says  :  '  A  displacement  of  the 
lower  epiphysis  of  the  femur  may  be  mis- 
taken for  dislocation  of  the  knee,  and  in 
young  subjects,  where  this  latter  accident  is- 
supposed  to  have  taken  place,  the  surgeon 
should  always  consider  the  probabiUty  of 
the  injury  being  of  the  former  kmd.' 
Charles  BeU  records  two  cases.  One  was 
followed  by  suppuration  in  the  knee-joint, 
with  secondary  perforation  of  soft  parts  by 
the  femoral  diaphysis ;  the  other  (caused  by 
the  limb  becoming  entangled  in  the  spokes 
of  a  wheel)  had  to  tmdergo  amputation 
four  years  later  on  account  of  an  aneurism 
caused  by  the  displaced  diaphysis.  The 
knee-joint  may  escajje  being  opened,  as  in 
a  case  recorded  by  Hawkins. 

(Upper  epiphysis  of  tibia). — In  a  case 
of  double  genu  valgum,  in  which  Delore 
had  purposely  detached  the  lower  epiphyses 
of  the  femurs,  the  patient  (a  boy,  aged  seven) 
dying  of  measles  on  the  twenty-first  day, 
the  epiphyses  of  the  right  tibia  and  of  the 
left  fibula  were  found  ruptm-ed.  Trau- 
matic cases  are  recorded  with  multiple 
injuries,  where  amputation  has  had  to  be 
practised  in  consequence  of  necrOsis  and 
of  suppiuration  in  the  knee-joint  (and 
ankle-joint  also — Fischer). 

Ankle-joint  (lower  epiphysis  of  tibia). 
These  generally  result  from  a  high  faU  on 
to  the  soles  of  the  feet,  the  momentum 
carrying  the  body  forwards,  so  that  the 
epiphyses  and  the  feet  are  displaced  back- 
wards. Such  cases  will  resemble  a  dis- 
location of  the  foot,  from  which  it  wiU  be 
differentiated  by  the  relative  positions  of 
the  malleoli  and  feet  remaining  normal ;  the 
sharp  edge  of  the  lower  extremity  of  the 
tibia  will  be  perceptible  in  front. 

As  quite  exceptional  cases,  may  be  men- 
tioned— the  '  epiphysial  ends  of  the  pubes 
and  ischium  separated  in  the  hip-joint  in  a 
case  of  fracture  of  the  pelvis '  (Holmes) ; 
separation  of  the  epiphysis  of  the  great 
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-trochanter  of  the  femur  (Key  ;  McCarthy) ; 
separation  of  the  epiphysis  of  the  two  anterior 
ihac  spines,  along  with  that  of  the  head  of 
the  femur  (Bousseau)  ;  separation  of  an- 
terior superior  iliac  spine  from  muscular 
Action  (Maimder) ;  separation  (with  sup- 
piu-ation)  of  the  epiphysis  of  the  tuber  ischii 
following  a  kick  (the  writer) ;  separation  of 
the  symphysis  pubis,  from  being  run  over 
(Holmes)  ;  separation  of  the  epiphysis  of 
the  first  phalanx  of  the  great  toe — 'the 
head  of  the  metatarsal  bone  could  be  felt 
intact,  with  a  rounded  movable  piece  ad- 
herent to  it,  upon  which  the  toe  appeared 
to  play '  (Gascoyen). 

Treatment. — It  has  been  pointed  out 
that  cases  of  this  injmry  vary  very  much 
among  themselves,  and  thus  no  hard  and 
fast  Line  of  treatment  can  be  laid  down.  In 
cases  of  simple  injury,  the  first  care,  and 
often  the  most  difl&cult  problem  to  solve,  is 
£0  reduce  the  displacement  and  apply  such 
a'  splint  or  bandage  as  will  maintain  the 
limb  in  its  normal  position.  Plaster  of  Paris 
will  be  found  very  effectual ;  it  must  be  put 
on  carefully,  with  a  good  layer  of  wadding 
next  the  skin — not  too  tight,  yet  firm  enough 
to  prevent  re-displacement  (by  muscular 
action  or  the  patient's  movemenis) — and  the 
whole  limb  must  be  kept  at  rest.  If  there 
be  much  heat  and  sweUmg,  an  ice-bag  may 
be  placed  over  the  joint,  and  a  gutta-percha 
or  felt  splint  temporarily  applied;  when 
these  subside,  the  plaster  bandage  may  then 
be  put  on.  In  compound  cases  plaster  is 
seldom  available,  and  even  in  many  cases  of 
simple  displacement  it  may  be  more  advan- 
tageous to  use  other  forms  of  splinting. 

Eeduction  of  the  displacement  may  be 
effected  with  or  without  anaesthetics.  Like 
all  injm-ies  about  joints,  these  cases  should 
be  examined  from  time  to  time,  and  passive 
movements  commenced  in  order  to  guard 
against  ankylosis.  If  gently  applied,  these 
movements  may  be  commenced  at  the  end 
of  a  week,  according  to  circumstances  and 
the  joint  affected.  It  is  quite  evident  that, 
if  any  adhesions  are  about  to  form  in  a 
joint,  they  will  be  broken  dovra  at  the  end 
of  a  week  with  less  pain  and  more  readily 
than  at  the  end  of  two  weeks  or  longer.  No 
hard-and-fast  line  of  treatment  can  be  laid 
down  either  for  compound  injuries  or  for 
cases  of  multiple  injury.  In  some  of  the 
recorded  cases,  the  extremity  of  the  dia- 
physis  has  projected  through  the  soft  parts, 
and  has  had  to  be  sawn  off  in  order  to  effect 
reduction ;  in  other  cases,  gangrene  has  re- 
sulted from  pressure  of  the  displaced  dia- 
physis  on  the  vessels,  and  amputation  has 
had  to  be  resorted  to.  In  some  cases,  owing 


to  injiury  of  the  periosteum  and  surrounding 
parts,  suppuration  has  occurred,  with  ex- 
fohation  of  the  necrosed  epiphysis.  The 
adjoining  joint  is  sometimes  destroyed,  and 
amputation  becomes  necessary. 

Quite  recently,  Bruns  of  Tubingen  has 
introduced  and  successfully  carried  out  a 
new  operation  in  two  cases  of  old  separa- 
tion of  the  upper  epiphysis  of  the  hu- 
merus, '  which  had  not  been  recognised  in 
the  fresh  condition,  and  which  had  healed 
■with,  so  mucTi  displacement  that  the 
utility  of  the  arm  was  greatly  impaired.' 
He  dehberately  cut  down  on  the  epiphyses, 
effected  a  separation  of  the  adherent  frag- 
ments with  a  smaU  saw,  removed  a  por- 
tion of  the  diaphysis,  and  then  placed  the 
fragments  in  their  proper  relative  positions. 
Both  operations  were  successful.  Subli- 
mate wool  was  the  dressing  used.  Bruns 
also  recommends  this  operation,  vsdth 
or  without  resection  of  the  diaphysis,  in 
recent  cases  of  irreducible  separation.  It 
seems  not  unfair  to  anticipate  that  many 
cases  which,  formerly,  would  have  been 
amputated,  may  in  these  days  of  antiseptic 
surgery  be  preserved ;  and  it  is  also  pro- 
bable that  those  surgeons  who  practise  rigid 
antiseptics,  wiU  feel  themselves  justified  in 
cutting  down  upon  detached  epiphyses  and 
wiring  them  to  the  diaphyses,  when  other 
means  have  failed  to  keep  the  bones  in 
juxtaposition. 

Prognosis. — This  will  vary  with  the 
exact  nature  of  the  injury  in  different  cases, 
and  with  the  age  of  the  patient.  In  young 
children,  apart  from  other  possible  results, 
must  always  be  borne  in  mind  the  probable 
impairment  of  growth  in  the  length  of  the 
affected  limb,  whenever  the  affected  epi- 
physis is  much  concerned  with  this  growth. 
It  is  not  possible  to  assert  positively  whe- 
ther this  impairment  will  occur ;  the  less 
the  amount  of  local  injury,  the  more  com- 
plete the  reduction  and  coaptation  of  the 
firagment,  the  less  probable  will  this  com- 
phcation  become,  while  opposite  conditions 
will  favom-  its  occurrence.  Nevertheless, 
so  far  as  can  be  gathered  from  the  hitherto 
published  cases,  this  arrested  growth  occurs 
but  seldom.  It  is  true  that  the  cases  of 
arrested  growth  may  not  come  xmder  ob- 
servation ;  but,  on  the  other  hand,  the 
original  injury  would  certainly  do  so,  and 
yet  the  total  nmnber  of  cases  is  relatively 
small  when  considered  beside  other  forms 
of  fracture.  The  next  point  to  be  con- 
sidered is  the  effect  on  the  joint  itself. 
In  some  oases,  anlcylosis  results  even 
in  simple  injm-ies,  while  in  compound 
injuries,  purulent  synovitis  and  periostitis 
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of  the  shaft  may  so  complicate  the  ac- 
cident that  the  patient's  life  is  only  saved 
at  the  expense  of  the  limb.  Eeference  to 
gangrene  has  already  been  made.  The 
adoption  of  Bruns'  method  in  cases  of  ir- 
reducible displacement  will  probably  save 
many  a  limb  alike  from  atrophy,  from  gan- 
grene, and  from  amputation. 

Egbert  William  Paeker. 

SEPSIN  was  the  name  first  given  by 
Bergmann  to  an  alkaloidal  substance  which 
he,  with  Schmiedeberg,  succeeded  in  isolating 
from  putrid  yeast.  This  substance  was  ob- 
tained as  yellowish  acicular  crystals  of  a 
sulphate  salt  (sulphate  of  sepsin) ;  it  gave 
all  the  reactions  of  an  alkaloid  like  strychnia, 
&c.,  and  when  injected  into  the  circulation 
in  dogs  produced  the  symptoms  of  Sapr^- 
MiA — i.e.  rigors,  fever,  vomiting,  restless- 
ness, diarrhoea  (often  bloody),  coma,  and 
death;  the  post-mortem  signs  being,  as  a 
rule,  multiple  punctiform  haemorrhages, 
swelling  of  the  spleen,  and  oedema  of  the 
lungs.  Since  the  publication  of  this  result, 
numerous  observers  have  obtained  similar 
poisonous  alkaloidal  substances  from  various 
putrid  albuminous  fluids  and  substances — 
e.g.  maceration  fluids,  putrid  pus,  '  high  ' 
game,  rotten  cheese,  hams,  sausages,  &c. 
The  alkaloidal  bodies  of  the  same  class,  but 
which  are  obtained  from  corpses,  have  re- 
ceived the  name  of  ptomaines,  and  this 
term  is  sometimes  employed,  with  great 
advantage,  to  denote  the  whole  nimiber  of 
putrefactive  alkaloids.  The  claim  of  all 
these  substances  to  be  regarded  as  alkaloids 
rests  on  the  double  evidence  of  chemical 
test  and  physiological  action. 

As  to  their  chemical  reactions :  they 
are  separable  from  alkaline  solutions ;  they 
combine  hke  weak  bases  with  the  mineral 
acids ;  they  give  a  yeUow  flocculent  pre- 
cipitate with  phosphomolybdic  acid;  with 
iodine  they  give  a  brownish  precipitate; 
with  gold  and  platinic  chloride  they  give 
respectively  a  yeUow  and  orange  precipi- 
tate ;  they  are  also  thrown  down  as  whitish 
precipitates  by  tannin  and  corrosive  sub- 
limate ;  while,  to  conclude,  they  are  very 
frequently  crystalline.  Fused  on  platinum, 
they  char  and  give  off  pecuhar  odours. 

The  ptomaines  (using  the  word  for  all 
kinds  of  putrefactive  alkaloids)  obtained  by 
Schmiedeberg,  Brieger,  and  others  from 
various  putrid  substances,  meat,  fish,  &c., 
by  a  modification  of  the  Stas-Otto  process 
for  extracting  alkaloids,  may  be  enumerated 
as  follows : — 

(1)  Those  possessing  physiologically 
active  properties — 


Cholin. — A  derivative  of  lecithin.  Hence 
found  in  '  bad  '  eggs.  If  oxidised,  produce& 
muscarin. 

Muscarin,  a  very  powerful  poison  found 
in  putrid  fish,  and  known  for  a  long  time 
as  the  poison  of  fungi. 

Mydalein,  most  important  as  causing 
pyrexia  ia  addition  to  the  general  symp- 
toms of  ptomainic  poisoning  about  to  be- 
described. 

A  body  resembling  airojpin,  producing 
symptoms  closely  similar  to  atropin 
poisoning,  including  ophthalmoplegia  ex- 
terna. Found  in  putrid  meat  of  various 
kinds. 

Sepsin,  already  mentioned  above. 

Neurin,  a  powerful  poison,  foimd  in 
putrid  fish. 

Ethylcnediamine,  a  similar  poison,  one 
of  the  compound  ammonias  Hke  trimethy- 
lamine,  prepai'ed  from  putrid  fish. 

A  body  similar  to  digitalin  in  its  effects, 
and  two  others  which  cause  profuse  diar- 
rhoea have  been  extracted  from  decomposing 
corpses. 

(2)  Those  which  do  not  exhibit  active- 
physiological  properties — 

These  possess  very  Httle  interest  for  the 
practical  surgeon,  and  therefore  it  need 
only  be  mentioned  that  a  series  of  inert 
bodies  closely  allied  to  those  not  described 
have  been  found  in  putrid  Hquids,  and  have- 
been  named  by  Brieger,  neuridin,  cadaverin, 
saprin,  putrescin,  gadinin,  &c. 

Clinical  Import. — Poisonous  alkaloids,  of 
the  kinds  just  described,  have  been  discovered 
by  Bocci  and  Bouchard  to  exist  in  normal 
urine  and  foeces,  both  in  the  lower  animals 
and  in  man.  The  latter  writer  has  made 
the  reasonable  assumption,  that  these  bodies 
are  constantly  being  formed  in  the  process 
of  digestion  and  as  constantly  excreted  by 
the  kidneys.  Unfortunately,  putrid  dis- 
charges from  surgical  wounds  have  not  as 
yet  been  examined  for  ptomaines,  but  of 
course  similar  bodies  must  be  found,  which 
by  absorption  may  produce  the  symptoms 
of  Sapr^mia,  the  so-called  septic  intoxica- 
tion or  poisoning. 

Again,  the  fact  of  the  existence  of  these 
substances  is  of  extreme  practical  impor- 
tance, in  considering  the  symptoms  of  acute 
intestinal  obstruction  and  other  conditions 
in  which  retention  of  fsecal  matter  occurs. 
In  these  cases  the  symptoms — vomiting, 
salivation,  headache,  frequency  and  irre- 
gularity of  the  pulse,  generally  attributed 
to  reflex  irritation  of  the  medulla  oblongata 
through  the  vagus — may  be  due  to  direct 
poisoning  of  the  same  from  absorption,  by 
the  bowel,  of  the  alkaloidal  bodies  formed 
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diu-ing  digestion.  Confirmation  of  this 
view  may  be  found  in  the  fact  that  washing 
out  the  stomach  considerably  reUeves  the 
urgency  of  the  sj'mptoms.  In  connection 
with  this  pomfc,  it  must  be  remembered 
that  the  alkaloidal  ptomaines,  just  de- 
scribed, differ  considerably  in  some  points 
of  pathological  action.  These  points  we 
wdll  now  briefly  consider,  as  they  thus  come 
to  have  a  practical  bearing. 

Pathological  Action. — When  absorbed 
into  the  blood,  the  most  imiversal  symp- 
tom and  one  common  almost  to  all  the 
substances  mentioned  above,  is  diarrhcBa, 
usually  due  to  excessive  peristalsis  and 
secretion  of  mucus,  with  active  congestion 
of  the  mucous  membrane  of  the  bowel, 
leading  sometimes  to  extravasation  of  blood. 
On  the  other  hand,  there  is  sometimes 
paralysis  of  the  muscular  wall  of  the  gut, 
accompanied  by  a  '  paralytic '  secretion 
of  intestinal  fluid.  Next  to  diarrhoea  (or 
purging),  vomiting,  heralded  by  a  rigor,  is  a 
very  common  symptom,  the  very  frequent 
association  of  these  two  conditions  leading 
one  to  suppose  that  they  are  the  result  of 
the  action  of  the  poison  on  the  medulla 
oblongata.  At  the  same  time,  the  vaso- 
motor centre  is  irritated  so  as  to  lead  to 
general  vaso-motor  spasm,  or  at  any  rate 
contraction  of  the  arterioles,  this  being 
particularly  the  effect  of  muscarin  and 
its  allies,  while  vaso-motor  dilatation  (if  not 
paralysis)  is  as  equally  characteristic  of 
atropin,  &c.  The  evidence  obtained  from 
the  pupil  is  usually  looked  on  as  most 
important,  and,  as  an  index  to  suggest  that 
the  ingestion  of  a  poison  has  occurred,  it  is 
doubtless  useful.  Most  are  like  atropin — 
viz.  mydriatic — i.e.  they  dilate  the  pupil. 
A  few,  however,  cause  contraction  of  the 
same.  Other  directions  in  which  these 
poisons  act  are  by  way  of  excessive  secre- 
tion, salivary,  &c.,  like  mydalein,  or,  on  the 
other  hand,  like  atropin  they  produce  a 
total  arrest  of  such  secretion,  so  that  the 
mouth  becomes  perfectly  dry. 

If  the  ptomaine  is  taken  directly  into 
the  stomach,  as  happens  sometimes  in 
taking  tinned  meats,  game  pies,  &c.,  the 
effects  are  very  rapid  and  violent;  the 
symptoms  simulating  those  of  acute  m-itant 
poisoning — viz.  vomiting  and  purging,  col- 
lapse, coma,  and  even  death  in  four  or 
five  hours.  The  effects  are,  of  course,  ex- 
actly proportional  to  the  dose  absorbed. 

Treatment.— This  article  is  merely  de- 
scriptive of  the  sepsin  compounds.  For  the 
symptoms  and  treatment,  &c.,  of  cases 
poisoned  with  the  same,  see  Sa?r;emia. 

Victor  Horsley. 

VOL,  II. 


SEPTIC  DISEASES,  Classification 
and  Etiology  of. — It  is  a  hazardous  thing, 
at  any  time,  to  attempt  to  classify  and 
arrange  even  diseases  the  pathology  of 
which  is  fah'ly  weU  ascertained,  and  still 
more  dangerous,  therefore,  to  propose  any 
arrangement  for  such  an  obscm'e  and  com- 
plex series  of  maladies  as  those  which  are 
termed  '  septic'  Some  writers  have  en- 
deavom'ed  to  avoid  the  difficulty  by  as- 
suming the  wide  differences  between  one 
case  and  another  to  be  a  question  of  degree 
only,  and  not  of  kind;  but,  fortunately, 
experimental  pathology  has  come  forward 
and  rescued  surgical  science  from  the  error 
of  regarding  the  septic  diseases  as  merely 
phases  of  the  same  process,  and  from  con- 
cealment of  want  of  knowledge  imder  the 
plausible  verbiage  of  unification.  In  fact, 
the  pathology  of  these  diseases  is  now 
(theoretically)  so  clear,  that  we  may  say 
it  win  be  soon  much  more  difficult  to  find 
a  case  of  septic  disease  than  to  refer  it  to 
this  or  that  class,  since  the  prophylaxis  of 
antiseptic  sm-gery  is  gradually  stamping  out 
every  variety. 

The  term  '  septic  disease  '  is  generally 
understood  to  include  every  disease  which 
can  be  shown  to  arise  from  putrefaction  or 
fermentation.  Although  it  would  be  more 
strictly  accm'ate  to  make  it  embrace  all 
cases  of  acute  specific  disease,  the  popular 
acceptation  of  the  term  does  not  include 
the  acute  exanthemata,  such  as  typhoid 
fever,  &c.,  these  being  unscientifically  re- 
garded as  a  separate  family  with  the  appel- 
lation of '  zymotic'  In  passing,  it  is  fitting 
to  say  here  that  a  contracted  expression, 
'  sepsis,'  is  gradually  being  adopted,  es- 
pecially abroad,  to  signify  much  the  same 
thing  as  our  term '  septic  disease ; '  especially 
since  it  is  usually  employed  to  denote  the 
fact  of  the  likelihood  that  a  patient,  the  sub- 
ject of  an  operation,  &c.,  may  be  attacked 
by  the  same.  But,  to  retm'n,  the  term 
'  septic  disease '  includes  the  following 
general  and  local  diseases : — 

1.  Saprsemia. 

2.  Septicaemia. 

3.  Pyffimia — 
central,         i  embolic, 
peripheral,     ]  exanthematous. 

4.  Puerperal  Fever. 

5.  Erysipelas. 

6.  Infective  Cellulitis,  including  Poi- 
soned Wounds. 

7.  Acute  Spreading  Traumatic  Gan- 
gi-ene,  including  '  Quarter  Evil,'  '  Cancrum 
Oris,'  &c. 

8.  Hospital  Gangrene. 

9.  Malignant  Pustule, 

E  E 
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10.  Acute  Necrosis  or  Infectious  Osteo- 
myelitis. 

11.  Farcy  or  Glanders. 

This  heterogeneous  Ust,  which  includes 
affections  purely  local  and  others  absolutely 
general,  will  suffice  to  show  how  hopelessly 
inadequate  any  theory  must  be  which  re- 
gards such  diverse  effects  as  being  due  to 
one  and  the  same  cause  only. 

It  becomes  necessary  now,  in  describing 
tliese  diseases,  to  separate  them  on  some 
sound  basis.  Such  a  basis  can  only  be 
founded  on  an  accurate  conception  of  the 
pathology  of  each  disease.  Whatever  the 
nature  of  the  septic  virus  in  any  one  of  the 
above-mentioned  maladies,  it  is  clinically 
obvious  that  it  acts  either  by  rapidly  and 
directly  affecting  the  whole  system,  or  else, 
indirectly,  by  causing  local  mischief  from 
whence  poisonous  products  are  absorbed 
into  the  general  circulation. 

It  is  therefore  most  convenient,  and  scien- 
tiiic  withal,  to  divide  the  septic  diseases  into 
two  main  clinical  divisions — (A)  General 
and  (B)  Local ;  this  separation  meaning 
that,  in  the  first  class,  the  whole  system  is 
primarily  infected,  and  that  local  mischief 
foUows;  while  in  the  second  class  local 
mischief  is  the  first  thing,  and  general 
systemic  poisoning  a  consequence. 

Division  A.  —  General  Diseases. — 
1.  Scuprcemia — i.e.  poisoning  by  an  aUia- 
loidal  product  (pm-ely  chemical  and  non- 
vital)  of  decomposition.  See  SAPKiEMiA; 
Sepsin. 

2.  Septiccemia — i.e.  general  infection  of 
the  whole  system  by  a  rapidly-increasing 
poison,  which  is  usually  inoculated  in  very 
small  quantities,  such  poison  being  probably 
a  parasitic  micro-organism.  In  this  variety 
of  septic  infection  there  is  no  formation  of 
secondary  abscesses.    See  Septicsimia. 

3.  Pymmia  (including  Umbilical  Py- 
aemia of  new-born  infants.  Farcy,  &c.) — i.e. 
general  infection  of  the  whole  system  by 
a  slowly-increasing  poison,  which  is  some- 
times inoculated  in  very  small  quantities 
— probably,  therefore,  a  parasitic  micro- 
organism— and  which  always  produces 
secondary  abscesses.    See  Vymthik. 

Pysemia,  as  it  is  seen  clinically,  is  divi- 
sible into  two  classes,  which,  for  want  of 
better  terms,  may  be  called  'peripheral' 
and  'central,'  such  expressions  referring 
solely  to  the  position  of  the  secondary 
abscesses.  The  pathology  of  these  two 
classes  is  also  different ;  this,  of  course, 
accounting  for  the  difference  in  position  of 
the  lesions.  Thus,  in  the  '  central '  variety 
the  primary  wound  is  usually  a  large,  septic, 
inflammatory  focus,  situated  in  the  neigh- 


bourhood of  veins  of  considerable  magni- 
tude. As  a  necessary  consequence,  septic 
thrombosis  in  the  veins  occurs.  The  septic 
clot  thus  formed  is  greyish  and  friable ; 
portions  become  detached,  conveyed  to  the 
right  side  of  the  heart,  hence  to  the  lungs, 
and  so  to  the  systemic  circulation  through 
the  left  side  of  the  heart.  Weber  showed, 
long  ago,  that  poisonous  emboli  could  find 
their  way  through  the  pulmonary  capillaries 
and  lodge  in  any  part  of  the  general  sys- 
temic circulation — e.g.  spleen,  Hver,  kidneys, 
&c. ;  but  the  assumption  that  the  so-called 
'  pyBemic  infarct '  is  not  a  true  infarct,  as 
produced  by  inert  emboli,  but  rather  a 
centre  of  septic  necrosis,  is  probably  the 
more  accurate  view  of  these  '  central ' 
lesions;  so  that  their  causation  is  to  be 
attributed  to  the  immediate  action  of  the 
pysemic  virus,  and  not  to  a  primary  em- 
boHsm  followed  by  secondary  septic  inflam- 
matory mischief.  Whatever  we  may  regard 
as  the  mechanism  at  work  in  causing  ab- 
scesses in  the  internal  organs,  the  distinction 
between  the  two  chnical  varieties  of  pysemia 
just  described  must  be  borne  in  mind — viz. 
that  there  is  one  kind  in  which  the  lesions 
(abscesses,  &c.)  are  mainly  central,  and 
another  in  which  they  are  peripheral — 
i.e.  confined  to  the  joints,  bm"sa3,  fascice,  &c. 

4.  Puerperal  J*'ei;er— a  vague  term  which 
is  commonly  employed  to  denote  that  a 
patient,  who  has  just  been  confined,  is 
suffering  from  either  sapraemia,  septicasmia, 
or  pyaemia.  No  further  reference  in  detail 
will  be  made  in  this  article  to  puerperal 
fever  (as  it  is  generally  understood),  since 
the  condition  of  a  puerperal  woman  is  pre- 
cisely that  of  any  other  kind  of  surgical 
Uability  to  infection  with  one  or  other  of 
the  three  septic  diseases  just  mentioned, 
as  a  natural  consequence  where  ordinary 
prophylactic  antiseptic  precautions  have 
been  neglected. 

Division  B.  —  Local  Diseases.  — 
5.  Erysipelas  is  an  acute  specific  disease, 
affecting  secondarily  the  whole  system, 
which  follows  the  (prunary)  inoculation  of 
a  wound  by  a  parasitic  pathogenic  micro- 
organism (Micrococcus  erysipelatosus). 

This  definition  applies  solely  to  '  surgi- 
cal erysipelas,'  so  called — i.e.  the  erysipelas 
which  attacks  an  open  woimd — and  in  no 
way  refers  to  so-called  '  medical,'  '  idio- 
pathic,' '  facial '  erysipelas,  the  pathology 
of  which  has  not  yet  been  completely  in- 
vestigated. The  incubation-period  of  trau- 
matic erysipelas  is  about  twenty-four  hours. 
The  organism  grows  through  the  lymph- 
channels  of  the  subcutaneous  tissues,  pro- 
ducing  characteristic  local  and  general 
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symptoms,  for  the  description  of  which  see 
Erysipelas. 

6.  Infective  Cellulitis  (including  Poi- 
soned Womids)  is  a  purely  local  affection 
consisting  in  a  spreading  inflammation, 
possibly  due  to  a  parasitic  micro-organism 
or,  indirectly,  to  the  poisonous  action  of 
some  product  of  decomposition.  The  pa- 
tient is,  in  addition,  secondarily  poisoned 
by  the  absorption  of  the  inflammatory  pro- 
ducts. See  Cellulitis  ;  Poisoned  Wounds. 

7.  Acute  Spreading  Traumatic  Gan- 
grene, including  Quarter  Evil,  is  an  acute, 
specific,  inflammatory  process,  termin- 
ating invariably  in  gangrene.  It  is  due  to 
the  inoculation  into  the  tissues  (frequently 
aheady  injured  by  traumatism),  usually 
subcutaneously,  of  a  specific  poison,  which 
has  been  proved  to  be  a  thick  bacillus  in 
the  case  of  '  quarter  evil ; '  and  since  a 
similar  organism  has  been  found  in  cases 
-of  acute  spreading  traumatic  gangrene  in 
man,  it  is  possible  that  it  (the  virus)  is 
always  the  same  bacillus. 

The  disease  known  in  cattle  as  '  quar- 
ter evU,'  the  '  charbon  symptomatique  '  of 
French  writers,  and  the  Eauschbrand  of 
the  Germans,  occurs  rarely  in  England,  but 
has  been  transmitted  (by  direct  inoculation) 
to  man.  It  consists  in  a  spreading  inflam- 
matory area,  the  centre  of  which  is  gangren- 
ous. The  patient  thus  absorbs  the  poisonous 
products  of  the  tissue -necrosis. 

Acute  traumatic  gangrene  is  the  '  gan- 
grene foudroyante  '  of  the  French  authors. 
The  condition  known  as  noma  or  cancrum 
oris  is  properly  included  in  this  class. 

8.  Hosjntal  Gangrene  is  a  rare  local 
affection,  consisting  primarily  in  an  inocula- 
tion of  a  wound  by  a  poison  generated  in 
an  ahygienic  hospital,  and  which  is  pro- 
bably a  parasitic  micro-organism  (a  micro- 
coccus), with  a  primary  effect  of  causing  a 
steadily  progressive  necrosis  of  the  wound 
surface,  and  a  secondary  effect  in  producing 
general  septic  poisoning  of  the  system. 
For  details  of  this  affection,  see  Hospital 
Gangrene  ;  but  it  must  be  here  noted  that 
alhed  to  this  condition  (in  which  the  woimd 
becomes  covered  with  a  tenacious,  adherent, 
grey  and  fibrinous  slough)  are  those  cases 
where  a  wound  is  covered  with  a  diphthe- 
ritic pellicle ;  and,  indeed,  cases  of  slough- 
ing membranous  pharyngitis  ought  to  be 
included  under  the  same  heading  as  cases 
of  hospital  gangrene.  In  every  variety  of 
the  affection  there  is,  of  course,  secondary 
general  septic  poisoning. 

9.  Malignant  Pustule.— Aix  acute  spe- 
cific disease  due  to  the  growth  of  a  jparasitic 
pathogenic  micro-organism  {bacillus  an- 


tliracis).  "When  inoculated  locally,  it  pro- 
duces a  carbuncle  of  peculiar  character. 
^Vhen  inhaled,  it  produces  a  general  poi- 
soning of  the  system  known  as  '  charbon,' 
or  '  wool-sorters'  disease.'  See  Malignant 
Pustule. 

10.  Acute  Necrosis  or  Infectious  Osteo- 
myelitis.— ^An  acute  specific  disease  in 
which  the  periosteum  and  marrow  of  an}^ 
bone  (usually  a  long  bone)  becomes  the 
seat  of  acute  suppm-ative  inflammation  very 
soon  after  some  injm-y  (frequently  trifling) ; 
such  local  inflammation  being  followed  by 
the  hghtiug  up  of '  central '  pysemic  lesions 
in  the  lungs,  heart,  &c.  The  poison  is  pro- 
bably a  micrococcus. 

11.  Fa/rcy  or  Glanders. — A  variety  of 
Pyaemia.  Glanders  is  so  regarded  as  a 
special  septic  disease  that  it  is  mentioned 
separately  here,  but  it  more  properly  falls 
under  the  heading  Pyemia. 

Before  discussing  the  etiology  of  the 
diseases  just  mentioned,  reference  must  be 
made  here  to  a  certain  causal  nexus  which 
exists  between  some  of  the  exanthemata 
and  the  condition  of  patients  after  sm'gical 
operations,  &c.  Setting  aside  cases  of  so- 
called  rheumatism  occm'ring  after  gonor- 
rhoea, and  which  are  nothing  more  than 
subacute  pyaemia,  we  must  briefly  notice 
the  following  facts  : — 

1.  That  scarlet  fever  is  particularly 
liable  to  attack  children  recently  operated 
upon,  especially  in  cases  where  an  operation 
has  been  performed  for  stone  in  the  bladder 
or  cleft  palate. 

2.  That  scarlet  fever  is  particularly 
liable-  to  attack  the  puerperal  woman. 

3.  That  although  scarlet  fever  and  ery- 
sipelas do  not  infrequently  attack  a  puer- 
peral woman  and  run  then  specific  course, 
yet  occasionally  it  would  seem  that,  although 
the  poison  of  one  of  these  diseases  has 
certainly  been  inoculated  into  a  puerperal 
patient,  it  has  not  developed  in  the  specific 
manner,  but  as  a  variety  of  'puerperal 
fever.' 

1.  The  scarlet  fever  which  thus  attacks 
surgical  patients  is  apparently  the  regular 
disease,  ordinarily  endemic  in  this  coimtry, 
since  its  mode  of  onset,  symptomato- 
logy, &c.,  are  very  similar.  There  is  one 
difference,  however,  to  be  noted — viz.  that 
the  '  surgical  scarlet  fever  '  is  very  rarely 
followed  by  kidney-mischief.  The  only 
question  that  can  be  raised  is  whether  this 
condition  is  not  really  a  form  of  septi- 
caemia closely  imitating  scarlet  fever;  but 
a  discussion  of  this  point  would  lead  us  be- 
yond the  scope  of  this  article,  and  we  can 
only  note  tha  occurrence  of  the  above-de- 
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Bcribed  condition,  as  a  point  to  be  borne  in 
mind  by  the  operating  surgeon.  Without 
doubt,  prophylaxis,  in  the  way  of  preventing 
all  possible  means  of  transportation  of  the 
contagion,  is  the  most  important  practical 
bearing  of  the  facts  here  noted,  but  extra 
precaution  may  be  taken  in  the  way  of  ob- 
serving the  temperature  for  at  least  a  week 
before  operating. 

2.  Nothing  need  be  said  on  the  liability 
of  the  puerperal  woman  to  contract  the 
disease,  since  such  a  patient  is  in  the  con- 
dition of  a  person  after  a  surgical  opera- 
tion. 

3.  With  regard  to  the  oft-suggested 
metamorphosis  of  diseases,  such  as  scarlet 
fever  and  erysipelas,  into  puerperal  fever, 
all  that  can  be  said  here  is,  that  although, 
experimentally,  septic  diseases  can  be  modi- 
fied under  certain  circumstances,  there  is 
no  reason  to  suppose  that  one  disease  can 
be  started  by  the  virus  of  another ;  indeed, 
all  carefully  noted  facts  point  in  the  oppo- 
site direction.  The  true  explanation  of  the 
supposed-  metamorphosis  is,  perhaps,  that 
the  exanthem,  when  inoculated  into  the 
puerperal  woman  (and  there  is  of  course  the 
greatest  danger  of  transferring  the  virus  of 
septic  disease  or  scarlet  fever  to  a  puerperal 
patient),  sometimes  nms  a  modified  course, 
the  modified  disease  being  mistaken  for  one 
or  other  of  the  varieties  of  puerperal  sepsis. 

We  must  now  leave  this  general  part  of 
the  subject— viz.  classification — and  briefly 
discuss  the  circumstances  attendant  on  the 
causation  and  etiology  of  the  septic  diseases, 
so  far  as  they  bear  on  the  descriptions  of  the 
different  varieties  arranged  above. 

In  the  first  place,  we  will  consider  the 
etiology  of  saprsemia  only,  so  far  as  it  is 
connected  with  the  other  septic  diseases. 
For  a  fuller  account,  see  SAPRiEMiA. 

It  will  be  obvious,  as  has  already  been 
suggested  in  the  '  definitions '  of  erysipelas, 
infective  cellulitis,  &c.,  that  a  large  part  of 
the  patient's  symptoms  is  due  to  the 
secondary  action  on  the  system  of  the  in- 
flammatory products  resulting  fi:om  the 
primary  inoculation.  These  inflammatory 
products  are  of  importance  in  two  ways. 
Firstly,  by  giving  rise  to  tension  they  cause 
further  stagnation  in  the  blood-vessels,  and 
consequently  general  diminution  in  the 
circulation,  thus  producing  the  most  favour- 
able condition — viz.  rest,  for  the  growth  of 
micro-organisms  through  the  tissues;  se- 
condly, among  the  inflammatory  products 
are  the  results  of  the  katalytic  decomposi- 
tion of  the  (albuminous)  tissues.  Such  de- 
composition-substances are  very  numerous 
(see  Sepsin  ;  ScHizoMYCETEs)  and  of  variable 


importance.  Those  of  them  which  alone 
concern  us  now  are,  the  ptomaines  of  cada- 
veric decomposition,  allialoidal  substances 
which  being  absorbed  into  the  lymph-stream 
or  blood-circulation  give  rise  to  chronic 
Sapr^emia. 

To  recapitulate,  it  is  clear  that  in  cases 
of  septic  disease  where  the  local  mischief  is 
considerable,  the  effect  on  the  patient  wUl 
be  twofold — viz.  (a)  effect  of  the  specific 
virus ;  (&)  effect  of  the  inflammatory  pro- 
ducts  in  producing  a  secondary  saprsemia. 
The  existence  of  this  second  factor  ex- 
plains why,  in  such  cases,  early  incision 
and  amputation  produce  such  marvellously 
rapid  changes  for  the  better  in  the  general 
state  of  the  patient — viz.  by  making  a  clean 
sweep  of  one  som-ce  of  poisoning. 

Having  thus  cleared  the  ground  by 
eliminating  the  principal  source  of  com- 
plexity in  this  class  of  diseases,  we  may  now 
briefly  consider  the  action  of  the  specific 
septic  poisons,  so  far  as  they  throw  Ught  on 
the  etiology  of  the  septic  diseases.  It  is 
impossible,  in  referring  to  these  specific 
poisons,  to  altogether  avoid  entering  on  the 
endless  question  of  the  natiu'e  of  the  con- 
tagion in  these  cases — i.e.  whether  it  is  a 
Uving  parasitic  micro-organism  (sometimes 
absurdly  called  a  disease-germ)  or  a  chem- 
ical non-vital  substance.  As  wiU  be  seen 
directly,  the  evidence,  so  far,  is  in  favour  of 
the  specific  virus  (which  spreads  by  multi- 
plication) being  a  pathogenic  micro-organ- 
ism ;  and,  granting  this  to  be  the  case,  we 
may  conveniently  abbreviate  explanation 
of  the  possible  modes  of  action  of  such  an 
organism,  by  enumerating  the  following 
classification  of  the  possible  modes  of  action 
of  such  organisms,  a  classification  suggested 
by  the  writer  three  years  ago  in  a  Report 
on  Septic  Organisms  to  the  Local.  Govern- 
ment Board. 

1,  Mechanical  Mycosis  (mycosis  signi- 
fying invasion  of  the  system  by  a  fungus), 
the  condition  in  which  the  parasitic  micro- 
organism causes  some  at  least  of  its  effects 
by  mechanically  plugging  blood  and  lymph 
vessels. 

2.  Katalytic  Mycosis  (katalytic  signi- 
fying a  splitting  up  or  decomposition),  a 
term  employed  here  to  denote  the  action 
of  the  organisms  on  the  tissues  they  attack, 
or  the  condition  in  which  definite  changes 
are  produced  in  the  tissues  by  the  vital 
processes  of  the  parasitic  micro-organisms, 
divisible  into  classes  (a),  (6),  and  (c). 

(a)  Where  the  parasitic  organism  gradu- 
ally causes  death  by  absorbing  and  breaking 
up,  for  its  own  nutrition,  the  tissues  of  the 
host' 
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(b)  Where  the  parasitic  organism,  by  the 
katalytic  action  of  its  life-processes  on  the 
tissues  of  the  host,  causes  the  production  of 
a  poisonous  ptomaine. 

(c)  Where  the  parasitic  organism  di- 
roctlj'  or  indii-ectly,  by  the  above-mentioned 
ptomaine  (6),  sets  up  an  acute  inflamma- 
tion. 

We  will  now  see  how  far  experimental 
pathology  has  succeeded  in  elucidating  the 
conditions  of  septic  disease,  for  the  tedious 
method  of  chnical  observation  has,  naturally, 
done  httle  more  than  bring  the  subject  into 
the  hopeless  confusion  indicated  at  the 
beginning  of  this  article. 

The  experimental  investigation  of  the 
causation  of  human  septic  diseases— i.e. 
pysemia,  &c. — is  exceediiigly  difficult,  for 
animals  differ  so  much  among  themselves, 
and  more  especially  one  class  from  another, 
that  no  one  has  yet  succeeded  in  isolating 
.the  virus  of  human  pysemia  and  septicsemia 
by  the  means  at  present  at  om*  disposal — 
viz.  cultivation  and  inoculation.  The  last 
disease,  however,  mentioned  in  the  fore- 
going classification — viz.  mahgnant  pustule 
— has  been  thoroughly  investigated,  and,  its 
causation  being  now  fairly  well  understood, 
we  will  first  describe  the  virus  and  its  ac- 
tion on  animals,  as  being  a  typical  instance 
of  the  pathology  of  an  infective  disease. 

In  the  first  place,  the  vii-us  of  malignant 
pustule  and  woolsorters'  disease  is  a  micro- 
organism, the  bacillus  anthracis  {see  Ba- 
cillus ;  ScHizoMYCETES,  &c.),  which  from  its 
size  and  afiinity  for  staining  materials,  &c., 
is  readily  recognised.  This  organism,  when 
cultivated  purely,  kills  most  rodents  (guinea- 
pigs  especially)  with  certainty  in  about 
fifty  to  sixty  hom's,  the  quantity  inoculated 
being  extremely  small  (microscopic).  The 
symptomsproducedbyits  spreading  through 
the  tissues  are  scarcely  marked  during  the 
first  day,  but  the  temperature  gradually 
rises,  the  animal  loses  its  appetite,  becomes 
lethargic,  and  ultimately  dies  comatose. 
The  macroscopic  post-mortem  appearances 
are  those  of  death  from  asphyxia,  together, 
fr-equently,  with  marked  swelling  of  the 
spleen  (hence  the  term  splenic  fever  ap- 
plied to  the  disease  when  it  occurs  in 
cattle).  Microscopically,  it  is  found  that 
the  blood-vessels  are  crammed  with  bacilli, 
in  many  places  completely  plugging  the 
calibre  of  the  vessel.  Here,  then,  we  ob- 
viously have  our  first  variety  of  mycosis — 
viz.  a  mechanical  mycosis,  the  actual  mass 
of  organisms  forming  a  mechanical  ob- 
struction to  the  blood-cfrculation,  and  not 
only  to  the  circulation  merely,  but,  by  being 
present  in  such  numbers,  they  must  inter- 


fere considerably  (from  that  point  of  view) 
with  the  normal  metabolic  relations  exist- 
ing between  the  blood-stream  and  the 
tissues  nom-ishod  by  the  same.  Now,  the 
second  mode  of  mycosis,  the  katalytic 
form,  plays  a  greater  part  than  the  me- 
chanical mode  just  described,  so  we  must 
also  consider  the  bacillus  as  possibly  killing 
— (a)  by  destroying  the  tissues  of  the  ani- 
mal affected,  in,  finding  pabulmn  for  the 
rapidly  growing  and  multiplying  organisms ; 
(6)  by  producing  a  poisonous  ptomaine  by 
the  action  of  the  organisms  in  splitting  up 
the  fluids  and  tissues  of  the  host.  As  yet  we 
have  Httle  positive  evidence  bearing  on  this 
point,  but  attention  is  being  directed  to  the 
question,  and  already  it  has  been  found 
that  various  putrefactive  organisms  grow- 
ing in  albuminous  fluids  form,  by  reason 
of  their  life-changes,  poisonous  ptomaines. 
These  bodies  are  specially  referred  to  in 
the  article  on  Sepsin. 

We  have  mentioned  above  that  the 
bacilhis  anthracis  may  act  locally  or  gene- 
rally, in  the  first  instance  producing  the 
form  of  carbuncle  called  Malignant  Pus- 
tule, and,  in  the  second,  the  general 
disease  called  wool-sorters'  or  splenic  fever. 
This  leads  us  to  discuss  the  next  point 
of  importance — viz.  the  mode  of  entry  of 
the  poison  into  the  body.  This  factor  is 
of  especial  importance,  of  course,  and  par- 
ticularly so  in  discussing  the  probable 
modes  of  inoculation  in  human  septicsemia 
and  pysemia,  and,  fm-ther,  since  the  splendid 
prophylaxis  of  antiseptic  siu'gery  rests  upon 
a  correct  imderstanding  of  the  theories 
concerning  it. 

If  the  bacillus  anthracis  or  its  spores 
(the  latter,  doubtless,  being  the  most  fi-equent 
condition)  be  inoculated  into  the  subcuta- 
neous tissues  of  a  man  by  means  of  a  small 
scratch,  raw  surface,  &c.,  it  grows  in  the 
tissues,  exciting  (see  Katalytic  Mycosis  (c) 
above)  a  gangrenous  inflammation  of  a 
characteristic  aspect.  See  Malignant  Pus- 
tule. If,  however,  it  or  its  spores  be  in- 
haled in  dust  (some  of  which  is  probably 
swallowed)  it  penetrates  the  mucous  mem- 
brane possibly  of  the  air-tubes  or  the  thin 
epithehal  lining  of  the  alveoli,  and  so  gains 
access  to  the  general  circulation.  In  some 
instances  it  distuictly  appears  to  have  en- 
tered via  the  alimentary  canal,  and  par- 
ticularly tlirough  Peyer's  patches  and  the 
other  lymphatic  follicles.  In  appljdng 
these  facts  generally  to  septic  diseases,  we 
find  that  whether  the  local  effects  are  most 
marked,  or  whether,  on  the  other  hand, 
that  general  symptoms  are  the  character- 
istic featm-es  of  the  case,  in  both  the  most 
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usual  portal  tlii-ough  which  the  poison  gains 
ingress  into  the  system  is  the  subcutaneous 
tissue.  We  may  abbreviate  what  must  bo 
said  on  tliis  point  by  presentiag  the  follow- 
ing table  or  list  of  means  of  ingress,  to- 
gether with  the  septic  diseases  the  poisons 
of  which  enter  thereby  : — 

Entry  by — 1.  Subcutaneous  and  Ge- 
neral Connective  Tissues.  —  Septicasmia, 
pyasmia,  so-called  puerperal  fever,  erysipe- 
las, infective  cellulitis,  acute  spreading 
gangrene,  hospital  gangrene,  ma^Ugnant 
pustule  or  external  anthrax. 

2.  Besjpiratory  Tract.  —  Woolsorters' 
disease  or  iaternal  anthrax,  saprsemia, 
farcy  (other  pysemise  ?). 

3.  Alimentary  Tract. — SaprEemia,  ia- 
ternal anthrax,  pycemia  (notably  after  en- 
teric disease — e.g.  typhoid,  &c.). 

The  next  question  bearing  on  this  point 
is  the  difference  in  the  interval  of  time 
occupied  in  the  absorption  of  different 
poisons.  Very  scanty  information  is  to  be 
gained  from  the  few  experiments  devised 
to  solve  this  problem.  Davaine  showed 
that  the  virus  of  anthrax  was  absorbed  in 
a  much  shorter  time  (about  half  an  hom-) 
than  that  of  sheep-pox.  There  can  be  httle 
doubt  that  most  septic  poisons  are  not 
absorbed  in  less  than  fifteen  minutes  to 
half  an  hour,  and  that  energetic  prophy- 
laxis may  successfully  intervene  before  the 
expiration  of  that  interval. 

The  poison  having  found  entrance,  a 
few  lines  must  be  devoted  to  tracing  it  in 
the  system.  We  have  seen  that  om*  type, 
the  bacillus  anthracis,  in  one  case  grows  in 
the  connective-tissue  spaces  (locally),  and, 
in  another,  spreads  through  the  blood. 
Now,  in  the  next  septic  disease  the  pa- 
thology of  which  has  at  last  been  deter- 
mined by  experiment — viz.  erysipelas — the 
virus,  a  micrococcus,  grows  through  the 
lymphatic  vessels  in  the  subcutaneous  tis- 
sue. In  the  local  septic  diseases  termi- 
nating in  gangrene,  the  organism  simply 
spreads  through  the  cell-spaces  in  the 
ground-substance  of  the  connective  tissue, 
sometimes  apparently  invading  the  cor- 
puscles themselves.  On  the  other  hand, 
in  the  obscurer  diseases,  pyaemia  and  sep- 
ticaemia, the  poison  soon  enters  the  blood- 
stream, and  is  conveyed  thence  all  over  the 
body.  It  remains  entnely  an  open  question 
how  far  the  jpoison  in  these  cases  causes 
mechanical  mycosis,  but  it  can  readily  be 
shown  that  it  sets  up  local  mischief  where 
it  lodges.  Most  septic  poisons  develop  in 
those  parts  of  the  body  where  the  circula- 
tion is  least  active ;  hence,  foci  of  the  dis- 
ease are  found  in  the  capillary  meshes  of 


the  Hver,  spleen,  lungs,  the  joints,  &c.  We 
may,  in  passing,  draw  attention  to  the  fact 
that  this  agrees  with  what  we  know 
experimentally  of  the  growth  of  micro- 
organisms m  tissues,  and  so  suggests  that, 
in  aU  septic  diseases  where  the  poison  multi- 
pUes,  it  is  a  micro-organism. 

It  now  remains  to  see  how  the  poison 
leaves  the  body.  Apparently,  in  most  in- 
stances, this  is  effected  by  means  of  the 
kidneys.  That  these  organs  excrete  pto- 
maines there  is  no  doubt,  and  fi-om  the  fact 
of  their  being  very  frequently  the  seat  of 
active  disease  in  septic  cases,  organisms 
being  found  in  the  Malpighian  glomeruli, 
in  the  tubules,  and  urine,  there  is  good 
reason  to  think  they  play  an  important 
j)art  in  getting  rid  of  infective  poisons. 
Perhaps  most  of  the  excreta  contain  the 
virus,  but  this  matter  requires  further 
elucidation.  As  a  practical  point,  for  in- 
stance, it  may  be  observed  that  the  desqua- 
mating epidermis,  after  erysipelas,  should  be 
treated  as  infectious  material  until  proved 
to  be  otherwise. 

Hitherto  we  have  considered  the  septic 
poisons  without  regard  to  the  individual 
peculiarities  of  the  subject  they  attack. 
Thus,  to  return  to  our  type,  the  bacillus 
anthracis.  This  organism  is  able  to  attack 
and  kill  man,  most  rodents  (excepting  some 
kinds  of  rats),  imgulates,  young  dogs,  not  old 
ones,  and  yet  is  powerless  when  inoculated 
into  birds.  If,  however,  the  vitaUty  of  the 
resistant  animal  is  depressed — if,  for  example, 
the  temperatm'e  of  bkds  be  lowered  by 
immersion  in  cold  water — they  then  become 
susceptible  to  the  disease.  This  fact  illus- 
trates an  apparently  simple  law,  the  details 
of  which,  however,  ai-e  by  no  means  clear. 
Complexity  is  introduced  here  on  account 
of  the  possibihty  that  frequent  contact 
with  septic  poisons  may  confer  immunity. 
Though  this  is  by  no  means  estabhshed, 
and  there  are  facts  reported  which  con- 
tradict it  (e.g.  cases  of  post-mortem-room 
porters,  &c.,  who  contract  fatal  septicaemia, 
&c.),  it  must,  nevertheless,  be  borne  in  mind 
in  considering  the  circumstances  which  de- 
termine successfully  the  resistance  of  an 
individual  to  any  form  of  septic  disease. 

The  facts  concerning  immunity,  so  far 
as  is  definitely  ascertained  at  the  present 
time,  are  that  (1)  individual  peculiarities  in 
the  composition  of  the  blood  and  its  rela- 
tion to  tissue-changes,  (2)  activity  of  the 
tissue-changes  (metabolism),  coupled  with 
free  access  to  fresh  au"  (complete  oxygena- 
tion), (3)  previous  attacks  possibly),  are 
the  most  important  determining  factors; 
but  further  attention  cannot  be  given  here 
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to  this  point.  See  Poisoned  Wounds; 
SAPEJiMiA ;  Septicemia. 

In  conclusion,  we  may  fittingly  close  the 
illustration  of  the  facts  on  which  the  classi- 
fication of  the  septic  diseases  is  based,  by 
reasserting  the  fact  that  all  such  diseases 
can  be  grouped  under  the  two  headings  of 
local  and  general;  such  grouping  depend- 
ing upon  the  nature  of  the  primary  effects 
which  foUow  inoculation. 

Treatment  and  Prognosis. — These  vary 
with  each  disease,  to  which  reference  must 
be  made,  as  also  for  description  of  special 
symptoms,  this  article  being  only  an  at- 
tempt to  give  a  brief  arrangement  of  the 
septic  diseases  according  to  the  most  modern 
■\aews.  The  condition  known  as  blood-fer- 
ment poisoning,  often  regarded  as  a  form 
of  septic  disease,  is  not  so,  properly  speak- 
ing, but  as  it  is  often  confounded  with 
Sapremia,  it  will  be  found  described  at  the 
end  of  the  article  on  that  condition. 

Victor  Hoesley. 

SEPTICEMIA  is  an  expression  which 
has,  unfortimately,  been  used  in  so  vague 
a  manner  as  to  make  it  difiicult  to  under- 
stand what  is  really  meant  by  it.  It  wiU 
be  conceded,  we  beheve,  by  most  of  those 
who  have  paid  special  attention  to  the 
subject  of  septic  disease,  that  it  is  too 
late  nowadays  to  discuss  the  etymology  of 
the  expression,  or  to  introduce  the  possibly 
more  correctly  constructed  term,  seph- 
thsemia.  Septicaemia,  possibly  from  being 
more  euphonious  than  accurate,  is  now  in 
general  use,  and  therefore  in  the  classifi- 
cation of  the  Septic  Diseases,  it  is  re- 
tained to  denote  that  variety  of  septic  dis- 
eases to  which  it  is  most  usually  apphed. 
To  repeat  that  description  here,  septicaemia 
is  the  name  given  to  an  acute  (specific) 
infectious  disease,  the  poison  of  which  is 
usually  inoculated  in  very  small  quantities, 
therefore  multiphes  in  the  system,  and 
consequently  is  probably  a  micro-organism. 
Finally,  no  secondary  foci  of  inflammation 
occur  in  the  comrse  of  the  disease.  In  fact, 
we  have  to  do  with  a  poisoning  of  the 
whole  system,  most  of  the  symptoms 
perhaps  being  due  to  affection  of  the  central 
nervous  organs,  a  poisoning  which,  \\kQ 
that  of  one  of  the  acute  specific  fevers,  is 
unaccompanied  by  any  compHcations,  such 
as  thrombosis,  endocarditis,  &c.,  which  fre- 
quently are  found  in  pyemia. 

The  form  in  which  the  disease  appears 
is  variable ;  the  difference  between  one  case 
and  another,  however,  being  apparently 
only  one  of  degree  m  the  virulence  of  the 
poison.  It  is  easy,  moreover,  to  divide  the 


disease  clinically  into  two  main  classes— 
namely,  acute  and  chronic.  Although,  in 
describing  the  symptoms  of  these  two 
forms,  we  must  separate  one  from  the 
other,  it  will  be  more  convenient  to  discuss 
their  etiology  together  for  purposes  of 
comparison.  Finally,  a  word  must  be 
added  here  to  protest  against  the  popular 
use  of  the  term  septicaemia,  to  signify  the 
condition  described  in  this  work  as  saprae- 
mia,  in  which,  the  poison  is  a  simple 
chemical  substance,  whose  effects  in  the 
same  individual  are  solely  proportionate  to 
the  dose.  The  indiscriminate  apphcation 
of  the  term  septicaemia  to  both  these  very 
different  affections  has  caused  much  use- 
less discussion  among  the  learned,  and 
much  confusion  to  students. 

Etiology. — That  a  patient  should  be 
the  subject  of  septicaemia  apparently  one 
thing  alone  is  required— namely,  the  in- 
oculation of  the  virus  into  the  circulation. 
The  general  conditions,  which  regulate 
individual  powers  of  resistance  to  septic 
disease,  do  not  appear  to  apply  with  much 
force  in  the  most  virulent  forms  of  septi- 
caemia ;  but  there  is  one  fact  which  either 
shows  that  constitutional  pecuharities 
modify  somewhat  the  course  of  the  malady, 
or  else  is  indicative  of  the  existence  of  a 
specific  difference  between  the  acute  and 
chronic  forms  of  the  disease.  We  refer  to 
the  observation  (frequently  made  by  the 
old  sm'geons)  that  acute  septicaemia  more 
often  attacks  people  apparently  very 
healthy  than  bed-ridden  patients,  while,  on 
the  other  .hand,  the  latter  class  are  more 
subject  to  suffer  from  chronic  septicaemia. 

Not  proposing  to  waste  space  by  dis- 
cussing this  point,  we  will  pass  on  to  the 
conditions  surrounding  the  inoculation  of 
the  virus.  Although,  of  com'se,  it  is  highly 
probable  that  septicaemia  in  both  forms 
may  arise  from  absorption  of  the  vu-us  by 
the  ahmentary  canal  or  resphatory  tract, 
it  appears  to  be  very  rarely  caused  in  this 
way  ;  and,  as  all  the  cases  which  thi"ow  light 
on  the  clinical  history  of  the  disease  have 
been  obtained  from  instances  of  inoculation 
into  the  connective  tissues,  and  possibly 
also  dhectly  into  the  blood  stream,  it  wiU  be 
best  to  describe  in  detail  this  mode  only 
of  the  entry  of  the  poison  into  the  system. 
1.  The  source  of  the  virus :  this  m  the  very 
large  majority  of  cases  has  been  some 
putrid  substance  (usually  the  corpse  of 
some  person  recently  dead  of  a  septic  dis- 
ease) ;  next,  the  disease  often  occurs  as  a 
result  of  operations  performed  without 
antiseptic  precautions,  in  these  instances 
almost  always  being  introduced  from  with- 
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but  by  dirty  fingers  or  instruments,  the 
possibility  of  its  arising  autochthonously 
being  very  slight.  2.  The  dose  :  this  may 
be  excessively  small,  practically  invisible 
to  the  eye,  for  some  of  the  most  fulmina- 
ting cases  have  followed  a  very  shglit 
neodle-prick ;  it  is  this  feature  in  the  etio- 
logy of  the  disease  which  makes  the  nature 
of  the  (to  say  the  very  least  of  it  indirect) 
virus  very  evident.  3.  The  mode  of  intra- 
duction :  this  has  akeady  been  indirectly 
referred  to,  and,  in  brief,  consists  merely 
in  a  wound  of  the  skin  which  opens  the 
subcutaneous  tissue.  Punctm-ed  wounds 
are  more  often  followed  by  infection  than 
incised  ones,  for  the  reason  that  there  is 
but  httle  flow  of  blood  to  wash  out  the 
poison. 

We  now  arrive  at  the  debatable  point 
whether  the  poison  finds  entrance  at  once 
into  the  blood,  or  indirectly  and  later 
by  the  lymph-stream.  It  would  seem 
possible  that  either  event  may  happen, 
and,  if  so,  it  suggests  a  part  explanation 
why  the  incubation-period  differs  in  the 
large  majority  of  cases.  Vide  infra.  As  a 
rule,  there  seems  to  be  no  affection  of  the 
lymph-glands  as  a  direct  effect  in  un- 
comphcated  cases;  swelhng  and  suppura- 
tion, when  occurring  in  these  structures, 
being  evidently  the  result  of  local  inflam- 
matory poison  inoculated  at  the  same  time 
as  the  special  septicsemic  virus.  Although 
this  fact  is  suggestive,  we  cannot  conclude 
therefrom  that  the  poison  is  always  ab- 
sorbed directly  into  the  blood-circvilation. 
The  poison  having  gained  access  to  the 
system,  now  occupies  a  certain  period  of 
time  (the  '  incubation '  period)  before  the 
first  symptom  manifests  itself.  The  deter- 
mination, however,  of  this  most  important 
]joint  is  beset  with  many  difficulties,  since 
it  must  of  necessity  but  very  rarely  happen 
that  an  absolutely  uticompUcated  case 
even  of  acute  septicEemia  can  arise.  In  a 
few  instances,  however,  a  person,  apparently 
in  perfect  health,  has  been  inoculated  with 
an  excessively  small  quantity  of  infective 
material,  and  has  subsequently  developed 
acute  septicaemia  ;  in  these  cases  the  incu- 
bation-period has  been  foimd  to  be  from 
sis  to  eight  hours. 

It  is  only  right  to  state  here  that 
some  authors,  including  Gussenbauer,  re- 
gard these  cases  of  short  incubation-period 
as  instances  of  acute  sa]}rccmia,  but,  es- 
pecially in  the  absence  of  any  reliable 
work  on  the  micro-organisms  of  human 
septic  diseases,  we  consider  that  this  view 
is  completely  negatived — (1)  by  the  fact 
that  the  dose  of  a  ptomaine  necessary 


to  produce  such  a  powerful  effect  would 

have  to  be  very  appreciable  in  quantity 
of  the  substance,  and  certainly  not  such 
as  could  be  contained  in  a  minute  trace 
of  pus  on  a  needle ;  and  (2)  that  when 
a  ptomaine  produces  powerful  effects,  the 
incubation-period  is  usually  a  twentieth 
part  of  that  in  the  case  now  under  discus- 
sion. It  is  impossible,  however,  to  decide 
accurately  the  incubation-interval  in  sep- 
ticaemia until  the  virus  of  the  disease  has 
been  isolated.  Any  attempt  to  form  an 
estimate  of  the  same  period  in  chronic 
septicaemia,  would  be  infinitely  more  hope- 
less, since  that  condition,  so  far  as  we  know, 
is  never  imcomplicated,  and  the  co-exist- 
ence of  sapraemia  will  mask  the  obscurer 
symptoms  of  septicaemia.  We  must,  there- 
fore, leave  this  question,  and,  after  glancing 
at  the  mode  of  excretion  of  the  poison,  turn 
to  the  symptomatology  of  the  disease.  So 
far  as  is  known  (and  that  is  very  Uttle),  the 
poison  is  excreted  in  the  urine,  and  organ- 
isms have  been  found  to  some  extent  in 
the  kidney ;  if  analogy  is  justifiable,  it  is 
possible  that  the  renal  tract  excretes  the 
poison  of  septicaemia,  just  as  we  know  it 
does  the  virus  of  sapraemia. 

Symptomatology.  —  The  symptoms  of 
septicaemia  differ,  in  the  acute  and  chronic 
forms  of  the  disease,  rather  in  degree  than 
in  kind,  although  quantitative  differences 
may  appear  to  be  quaUtative  valuations. 
In  the  acute  form,  the  patient  feels  very 
depressed  and  ill  at  the  end  of  the  incuba- 
tion-period;  to  this  is  very  soon  added- 
severe  headache,  followed  by  vomiting,  and 
then  there  frequently  occiu's  a  severe  rigor, 
though  this  latter  is  not  a  perfectly  con- 
stant feature.  The  temperatm-e  now  will 
have  risen  to  104°  or  higher,  and  falls 
a  little  each  morning  of  the  illness,  rising 
again  in  the  afternoon  or  evening.  For 
the  first  two  days  there  is  little  else  to 
note  in  the  general  state  resulting  fi-om 
the  specific  poison,  but,  within  the  first 
twelve  to  twenty  hom-s,  the  seat  of  inocu- 
lation will  be  violently  inflamed  and  pro- 
duce symptoms  due  to  saprasmic  changes 
or  pain,  &c.  See  Sape^mia.  By  the  end 
of  forty-eight  hours,  however,  delirium 
will  have  succeeded  to  the  headache, 
and,  still  later,  subsultus  tendinum  indi- 
cates the  extent  of  poisoning  which 
the  nerve-centres  are  subjected  to.  Al- 
ternating with  deliriiun  is  stupor,  and,  as 
the  case  approaches  a  fatal  termination, 
this  becomes  coma — a  stage  firom  which 
the  patient  is  never  successfully  roused. 
As  might  have  been  expected,  the  centi-es 
in  the  medulla  oblongata  gradually  fail, 
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the  resj)iratory  movements  becoming 
shallower  and  more  frequent,  while  the 
j)ulse  grows  smaller,  usually  quick  and  utc- 
gular,  indicating  the  gi-adual  weakening  of 
the  cardiac  centre.  Provided  no  farther 
complication  co- exists,  acute  septicaemia 
causes  death  in  from  four  to  seven  days, 
the  temperatm-e  ordinarily  falling  very 
rapidly  a  few  hom's  before  death,  often 
subnormally.  In  addition  to  the  above 
constant  symptoms,  others  frequently  occur, 
which,  however,  are  possibly  due  to  saprro- 
mic  poisoning  and  not  to  the  specific 
septicemic  virus.  The  most  prominent  of 
these  is  diarrhoea,  which  usually  comes  on 
about  the  second  day,  and  as  a  rule  is  not 
bloody,  as  in  saprsemia. 

The  effect  of  the  poison  on  the  kidneys 
is  evidenced,  in  its  turn,  by  a  scanty  se- 
cretion of  albuminous  m-ine,  the  albumin 
almost  always  appearing  towards  the  end 
of  the  disease. 

Chronic  Septicemia.  —  As  will  be 
understood  from  what  has  just  been  said,  it 
is  doubtful  whether  this  disease  is  an  un- 
complicated condition.  The  incubation 
period  alone  is  a  matter  of  complete  uncer- 
tainty, so  that  it  is  impossible  to  define  the 
limits  of  the  disease.  Speaking  generally, 
we  may  say  that  a  patient,  the  sixbject  of  a 
wound  infected  with  the  septicsBmic  vii'us, 
shows  at  the  commencement  of  the  disease 
the  same  symptoms,  only  much  less  marked, 
as  in  the  acute  form.  However,  the  disease 
in  the  chronic  form  preserves  throughout  a 
subacute  progress.  The  temperature,  al- 
though constantly  above  normal,  does  not 
rise  so  high,  and  the  morning  remissions  of 
pyrexia  are  greater  than  in  the  former  case. 
The  most  obvious  pathological  featm'e  in 
chronic  septicaemia  is  swelling  of  the  spleen, 
this  organ  often  becoming  enoiTnously  en- 
larged. Swelling  of  the  spleen  occm's  in 
every  case  of  septicaemia,  acute  or  chronic, 
but  notice  of  it  has  been  reserved  imtil  now, 
because  it  is  more  easily  noted  in  the  sub- 
acute form. 

The  frequency  of  swelling  of  the  spleen 
in  septic  diseases  is  an  extremely  impor- 
tant fact,  the  interpretation  of  which, 
however,  is  proportionately  as  difificvilt. 
Suffice  it  to  say,  that  the  concurrence  of 
leucocytosis,  together  with  profound  changes 
in  the  other  constituents  of  the  blood,  is 
extremely  suggestive  in  connection  with 
the  fact  of  splenic  swelling.  The  other 
parenchymatous  organs,  the  liver,  &c.,  show 
marked  degenerative  changes,  commencing 
as  cloudy  sweUings,  Rarer  symptoms  foimd 
are  :  rashes  on  the  skin,  hong-compUcations, 
and  inflammatory  affections  of  the  serous 


membranes.  "With  regard  to  the  skin- erup- 
tions, there  is  no  doubt  that  a  scarlatina- 
form  rash  not  infrequently  appears  in  acute 
septicasmia,  but  {see  Septic  Diseases,  Clas- 
sification of)  is  not  to  be  confounded  with 
smgical  scarlet  fever.  Much  more  rarely, 
papular  and  pustular  eruptions  occur,  and 
stOl  more  rarely  an  urticariform  rash. 
Limg-complications  are,  usually,  bronchitis 
and  pneumonia,  and  finally  the  serous 
membranes  are  invai-iably  the  seat  of  pete- 
chial extravasations  of  blood,  their  cavities 
being  fr-equently  filled  v/ith  blood-stained 
serum,  and  more  rarely  with  highly  infective 
pus.  These  conditions  give  rise,  of  course, 
to  the  ordinary  symptoms  of  pleurisy — em- 
pyema, pericardial  effusion,  &c.  The  other 
sjTnptoms  are  the  same  as  those  of  acute 
septicaemia,  and,  in  comparison  with  the 
latter  malady,  chronic  septicaemia  runs  a 
course  of  nearly  treble  duration,  cases  often 
lasting  three  to  four  weeks. 

Pathological  Anatomy. — The  changes  in 
the  internal  organs,  in  septictemia,  are  natu- 
rally relatively  very  slight  where  the  poison 
is  so  extremely  infective  and  rapid  in  action. 
We  have  already  indicated  the  changes  in 
the  piincipal  viscera,  and  have  only  to  add  a 
few  additional  observations  on  these  points. 
In  the  first  place,  the  nerve-symptoms  and 
mental  derangement  are  found  to  be  pro- 
duced by  extreme  congestion  of  the  pia 
mater ;  similar  congestion,  and  occasion- 
ally punctiform  extravasation,  being  found 
in  the  deeper  parts  of  the  central  nervous 
system.  Moreover,  the  heart  is  occasionally 
the  seat  of  ulcerative  endocarditis,  which 
gives  rise,  as  usual,  to  secondary  embolism. 

Treatment. — It  is  of  little  use  to  point 
out  here  the  absolute  prophylactic  value  of 
antiseptic  precautions  in  preventing  the  ab- 
sorption of  the  septicaemic  virus,  since  these 
are  afready  referred  to  in  the  articles  on 
Antiseptic  Surgery  and  Poisoned  Wounds. 

The  dii'ect  treatment  of  acute  septicae- 
mia is  most  unsuccessftil,  which  is  natinral 
enough  when  we  consider  that  the  virus 
has  not  yet  been  isolated.  Proceeding  on 
theoretical  principles,  we  may,  for  the  sake 
of  classification,  divide  the  treatment  into, 
local  and  general. 

Local  Treatment. — The  first  thing  to  do 
is  undoubtedly  to  destroy  what  remains  of 
the  poison,  and  to  prevent  any  further  for- 
mation of  the  same  at  the  point  inoculated ; 
and  tlais  is  best  done  by  laying  the  wound 
freely  open,  irrigating  it  with  1  in  20  car- 
bolic acid  solution  or  chloride  of  zinc,  40  gi-. 
to  f5j.,  &c.,  and  then  treating  it  ■with  hot 
boracic  fomentations  and  hot  antiseptic 
baths. 
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General  Treatment. — A  vigorous  at- 
tempt to  attack  the  poison  in  the  system 
shoiild  be  made  by  administering  large 
doses  of  quinine  and  salicylate  of  soda  (510 
gi-.  of  the  former  and  60  to  70  gr.  of  the 
latter  per  diem).  Warbm-g's  tincture  and 
antipyrin  (the  latter  in  15-gr.  doses  until  the 
pyrexia  is  reduced)  are  likely  perhaps  to  be 
valuable.  Useful  adjuncts  to  the  above 
antipyretic  treatment  are  ice-packs  and 
sponging,  and  the  ice-cap.  Special  treat- 
ment of  ordinary  kind  must  be  employed 
for  the  rarer  complications  noted  above. 

For  diet,  &c.,  general  rules  must  be 
followed,  and,  as  regards  stimulation,  the 
pulse  is  to  be  the  sole  guide  to  the  adminis- 
tration of  alcohol,  ammonia,  ether,  &c. ; 
stimulants  only  being  given  when  heaxt- 
failm-e  is  distinctly  marked,  the  depression 
which  follows  over-stimidation  being  par- 
ticularly dangerous.     See  Pulse. 

Prognosis. — Acute  septicaemia  is  com- 
monly regarded  as  necessarily  fatal,  unless 
vigorously  treated  within  the  first  twenty  to 
thirty  hours  of  the  disease,  and  even  then 
the  outlook  is  extremely  serious. 

Chronic  or  subacute  septicsemia  is  a 
more  manageable  affection,  but  probably 
50  per  cent.,  if  not  more,  of  the  cases  die. 

Victor  Hoesley. 

SEPTUM  NARIUM,  Affections  of 
the, — Displaced  Septum. —  The  displace- 
ment is  generally  the  result  of  an  injm-y  such 
as  a  fall  or  blow  upon  the  nose ;  but  it  may  be 
due  to  a  congenital  defect  in  development. 
It  may  come  on  spontaneously,  either  about 
the  second  year,  when  it  appears  to  depend 
upon  an  overgrowth  of  the  cartilage  at  its 
junction  with  the  vomer,  similar  to  that 
which  occurs  at  the  epiphysial  line  in  rickets, 
or  else  a  little  after  puberty,  a  period  at 
which  there  is  normally  a  great  increase  in 
the  growth  of  the  septum.  The  extent  and 
character  of  the  displacement  vary  con- 
siderably. Thus,  the  whole  septum,  espe- 
cially when  the  displacement  is  due  to  an 
injury,  may  be  bent  to  one  or  other  side,  or 
dislocated  from  the  maxillary  crest,  whilst 
there  is  generally,  at  the  same  time,  some 
lateral  deviation  or  depression  of  the  lateral 
cartilages,  or  more  rarely  of  the  nasal  bones. 
Again,  the  displacement  may  be  limited  to 
the  line  of  junction  of  the  septal  cartilage 
with  the  vomer,  the  displaced  part  then 
forming  a  prominent  ridge  in  that  situa- 
tion ;  or,  again,  the  anterior  portion  of  the 
septum  may  be  dislocated  from  the  anterior 
nasal  spine,  forming  an  unsightly  red  pro- 
minence just  within  the  nostril.  When  the 
displacement  is  extreme,  the  septum  may 


come  into  contact  with  the  outer  wall  of 
the  nasal  fossas  and  even  adhere  to  it, 
producing  complete  obstruction  of  the  pas- 
sage. 

Syvvptoms  cmd  Diagnosis. — The  patient 
generally  complains  of  a  feeUng  of  stufi&ness 
or  obstruction  in  the  nostril  on  the  side 
towards  which  the  septum  is  displaced,  an 
alteration  in  the  tone  of  the  voice,  and  a 
chronic  dischai'ge  from  the  nose.  Less  fre- 
quently he  sufl'ers  from  firontal  headache,  a 
feeling  of  giddiness,  slight  deafaess,  and  stdl 
more  rarely  from  epiphora,  epistaxis,  and 
even  dropsy  of  the  antrum,  symptoms  re- 
ferable to  the  spread  of  the  nasal  catarrh  to 
the  frontal  sinuses,  nasal  duct,  &c.,  or  to  their 
obstruction  by  the  displaced  septum.  The 
red  j)rominence  just  inside  the  nostril  and  the 
external  deformity,  however,  are,  when  pre- 
sent, perhaps  the  patient's  chief  annoyance. 
On  looking  into  the  nostrils,  the  displaced 
septum  virUl  at  once  be  seen  more  or  less 
completely  blocking  up  one  of  the  nasal 
chambers,  whilst,  on  the  opposite  side,  a 
corresponding  depression  will  be  discovered, 
and  will  at  once  serve  to  distinguish  the 
affection  li-om  a  polypus,  an  hypertrophied 
spongy  bone  or  a  septal  growth,  for  which 
it  has,  however,  before  now  been  mis- 
taken. 

Treatment. — This  will  depend  upon  the 
nature  of  the  case.  Where  the  whole 
septum  is  displaced  it  should  be  forcibly 
straightened,  and  the  lateral  cai-tilages  or 
bones,  if  also  displaced,  rectified  at  the  same 
time.  For  this  purpose,  the  writer's  modi- 
fication of  Adams's  forceps  wiU  be  found 
convenient,  as  in  their  use  the  columna 
is  not  injm-ed.  In  rectifying  the  bones 
great  force  has  to  be  used,  but  the  writer 
has  hitherto  seen  no  hai-m  follow.  Should 
the  septum,  as  is  occasionally  the  case,  be 
very  resihent,  and  resume  its  faulty  posi- 
tion on  removing  the  forceps,  its  resiliency 
must  be  destroyed  either  by  well  breaking 
up  the  cartilage  with  the  forceps,  or  by 
making  a  stellar .  incision  in  it  with  a 
properly  shaped  knife.  Whilst  the  replaced 
septmn  is  undergoing  consoHdation  in  its 
improved  position,  some  form  of  retentive 
apparatus  should  be  used.  Tlras,  for  the 
first  few  days  Adams's  screw  instrument 
may  be  worn,  and  subsequently  for  some 
days  longer  suitably  formed  plugs.  The 
writer  has  of  late  substituted  hollow  vul- 
canite plugs  for  those  formerly  employed,  so 
as  to  allow  of  nasal  respu'ation  being  car- 
ried on  during  their  use.  For  retaining 
the  lateral  cartilages  in  position,  several  con- 
trivances have  been  invented.  The  wiiter 
uses  for  this  pm'pose  a  mask  accurately 
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fitting  the  face,  as  afifording  the  best  means 
of  obtaining  a  fixed  point  from  which  to 
bring  pressure  to  bear  upon  the  nose. 
When  the  anterior  portion  only  of  the  sep- 
tum is  dislocated  from  the  nasal  spine,  a 
suitably  shaped  flap  of  mucous  membrane 
should  be  dissected  up  from  over  it,  and 
the  projecting  portion  be  shaved  off. 

Tumours  of  the  Septum.  —  Blood- 
tumours  and  abscess  have  been  described 
in  the  article  on  the  Nose.  The  other 
tumours  that  have  occasionally  been  met 
with  are  myxomatous,  cartilaginous,  and 
osseous,  and  more  rarely  sarcomatous  and 
epitheUomatous  gi'owths,  whilst  syphilitic 
gummata  are  far  from  uncommon.  The 
diagnosis  of  these  affections  is  easy  if  care 
be  given.  In  blood-tumour,  the  history  of 
an  injury,  and  the  presence  of  a  rounded 
fluctuating  swelling  on  both  sides  of  the 
septmn,  imattended  with  signs  of  inflamma- 
tion, should  distinguish  it  from  an  abscess, 
in  which  there  is  inflammatory  redness, 
pain  and  swelling,  and  often  much  oedema 
of  the  upper  lip.  Syphilitic  gummata  may 
also  occur  on  both  sides  of  the  septum. 
They  are  at  first  hard,  but  softening  usually 
soon  sets  in,  and  necrosis  and  perforation 
of  the  septum  may  result.  Concomitant 
signs  of  syphiUs,  the  history  of  their  com- 
mencement, and  the  result  of  treatment, 
usually  serve  to  distinguish  them.  Carti- 
laginous and  osseous  tumoxirs  may  be 
known  by  their  slow  gi'owth  and  excessive 
hardness,  and  may  be  distinguished  fi'om  a 
deviated  septum  by  the  absence  of  a  depres- 
sion corresponding  to  the  swelling  in  the 
opposite  nostril.  Sarcomatous  and  epithe- 
liomatous  growths  may  here,  as  elsewhere, 
be  recognised  by  their  rapid  growth,  in- 
volvement of  surrounding  parts,  and  the 
other  characteristics  of  malignancy.  The 
microscopical  examination  of  a  small  por- 
tion snipped  off  the  gi'owth  should  clear  up 
any  doubt  as  to  its  nature. 

The  treatment  of  abscess  is  an  early 
and  sufficient  incision,  so  placed  as  to 
favour  drainage.  For  syphilitic  gummata 
the  usual  syphilitic  remedies  must  be  em- 
ployed. Cartilaginous  and  osseous  tumours, 
if  small,  may  be  removed  with  small  bone- 
scissors,  or  better  with  the  small  circular 
saw  of  the  dental  engine,  taking  care  not  to 
perforate  the  septum.  When  large,  the 
growth  must  first  be  exposed  by  Eouge's 
Operation,  or  by  one  of  the  other  methods 
of  exposing  the  anterior  openings  of  the 
nasal  chambers  described  under  Nasal 
Polypus;  Naso-pharyngeal  Growths. 

(Edema  of  the  Septum  Narium,— This 
condition,  which  is  usually  limited  to  the 


posterior  part  of  the  septum,  has  only  been 
recognised  since  the  introduction  of  posterior 
rhinoscopy,  and  would  appear  to  be  not 
very  imcommon.  It  gives  rise  to  symptoms 
of  nasal  obstruction  similar  to  those  pro- 
duced by  nasal  polypi  far  back,  or  by  hyper- 
trophic nasal  catarrh.  On  each  side  of  the 
posterior  border  of  the  septum  the  mucous 
membrane  appears  swollen,  forming  two 
whitish,  oval,  cushion-Uke  prominences,  soft 
and  elastic  to  the  probe,  projecting  into, 
and  more  or  less  blocking  up  the  choanse, 
and  contrasting  strongly  with  the  general 
red  colour  of  the  mucous  membrane  around. 
This  appearance  should  at  once  distinguish 
oedema  fr'om  polypus. 

Treatment. — Puncture,  or  tearing  away 
portions  of  the  oedematous  mucous  mem- 
brane with  forceps  has  been  recommended  ; 
but  the  best  residts  are  obtained  by  the 
aj)pUcation  of  the  post-nasal  galvano- 
cautery.  When  the  oedema  is  associated, 
as  it  frequently  is,  with  hypertrophic  nasal 
or  retro-nasal  catarrh,  these  affections  first 
caU  for  treatment. 

Perforation  of  the  Septum  is  generally 
due  to  the  softening  and  breaking  down  of 
syphilitic  gummata,  and  consequent  death 
and  separation  of  the  underlying  bone  or 
cartilage.  Less  commonly  it  results  from 
strumous  ulceration  or  periostitis,  or  from 
the  erosion  of  a  lupous  patch  within  the 
nostrils.  It  may  also  follow  an  injury, 
blood-tumour,  or  abscess  of  the  septum. 
Workers  of  chrome  are  especially  liable  to 
perforation  of  the  septum  in  consequence,  it 
would  appear,  of  the  irritating  and  corrosive 
action  of  the  fames.  The  perforation  in 
these  cases  occurs  with  great  rapidity,  and 
generally  vsdthin  a  few  days  after  exposm'e. 
It  is  usually  preceded  by  congestion  of  the 
mucous  membrane,  attacks  of  epistaxis, 
and  a  profuse  purulent  discharge.  The  dis- 
charge, however,  has  no  fetor,  probably  in 
consequence  of  the  antiseptic  action  of  the 
chrome,  a  fact  which  is  of  value  in  dis- 
tinguishing this  form  of  perforation  fi-om 
that  due  to  syphilis.  The  limitation  of  the 
process  and  its  amenability  to  simple 
remedies  further  aid  the  diagnosis.  When 
the  perforation,  however  caused,  is  small, 
it  is  frequently  productive  of  a  peculiar 
whistling  sound  during  respfration,  and 
when  extensive  may  lead  to  the  falling  in 
of  the  bridge  of  the  nose,  though  very  large 
portions  may  sometimes  be  lost  without 
this  happening.  Small  perforations  may 
be  closed  by  plastic  operation,  or  if  this 
fails,  the  opening  may  be  sufficiently  en- 
larged to  prevent  the  whistUng. 

W.  J.  Walsham. 
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SEQUEsSTflUM  is  a  term  used  for 
dead  bone,  when  it  is  quite  loose  and  de- 
tached from  the  living.  It  is  oftentimes 
used  as  a  synonym  for  necrosis,  but  should 
be  more  properly  employed  only  as  above 
described.    See  Necrosis. 

H.  H.  Glutton. 

SETONS. — A  seton  is  a  sinus  produced 
artificially,  and  prevented  from  healing  by 
means  of  some  material  passed  along  the 
track  of  it.  Setons  are  chiefly  used  as 
counter-irritants,  and  in  that  case  they  are 
estabUshed  in  the  subcutaneous  tissue  near 
the  part  it  is  desired  to  influence,  e.g.  in 
the  temple  or  behind  the  ear  in  certain 
affections  of  the  eye.  As  local  irritants 
setons  are  not  now  much  employed,  but 
they  used  to  be  passed  through  cavities 
siich  as  chronic  bursal  effusions  and  cysts, 
in  order  to  excite  inflammation  and  adhe- 
sion of  then-  walls ;  ia  the  form  of  drain- 
age-tubes they  are,  however,  still  employed. 
Setons  have  also  been  used  as  a  means 
of  slowly  evacuating  the  contents  of  chronic 
abscesses. 

The  orthodox  material  to  use  for  keep- 
ing open  a  seton  is  known  as  a  '  seton- 
tape,'  and  consists  of  a  flat  piece  of  gum- 
elastic  tissue ;  it  is  introduced  by  a  seton- 
needle,  which  is  a  broad,  flat  needle,  with 
two  cutting  edges,  and  fm-nished  at  the 
heel  with  a  clip,  instead  of  an  eye,  for 
holding  the  tape.  Both  seton-needle  and 
tape  may  be  dispensed  with,  and  instead  of 
them,  ordinary  needles  with  eyes  of  suit- 
able sizes  for  carrying  one  or  more  strands 
of  wire,  silk,  worsted,  or  other  material 
may  be  used.  To  establish  a  seton  in 
the  subcutaneous  tissue,  the  skin  should  be 
■pinched  up  between  the  finger  and  thumb, 
and  the  needle  passed  through  the  base  of 
the  fold,  at  such  a  depth  that  it  is  entirely 
below  the  skin,  and  the  j)unctm-es  at  a 
sufficient  distance  apart  that  the  vitaUty  of 
the  bridge  of  skin  be  not  interfered  with. 
The  material  used  to  keep  open  the  sinus 
should  be  well  oUed,  and,  after  suppm-ation 
has  been  set  up,  a  fresh  piece  of  it  should 
be  daily  drawn  into  the  wotmd ;  if  the 
giun-elastic  seton-tape  be  used,  it  is  only 
necessary  to  move  it  daily  and  keep  it 
clean.  The  seton  should  be  covered  with 
some  moist  di'essrng,  so  as  to  prevent 
scabbing  at  the  orifices  and  retention  of 
discharges.  If  not  itself  sufficiently  irri- 
tating, the  tape  may  be  smeared  with 
eavine  ointment  or  io(£ne. 

BiLTON  Pollard. 

SEX. — It  is  not  possible  to  define  sex ; 
for  it  is  not  only  the  presence  in  the  body 


of  certain  organs  and  functions,  and  a  cer- 
tain state  of  the  nervous  system.  It  is  a 
condition  affecting  the  whole  body,  from  the 
moment  of  conception ;  and  the  presence 
of  visible  sexual  organs  in  the  foetus  marks 
not  the  beginning  of  sex,  but  its  advanced 
development.  Van  Hehnont's  sajing, 
'  Propter  uterum  est  muher,'  should  be 
'  Propter  muherem  est  utenis.' 

To  the  sm-geon,  the  sex  of  a  patient  may 
be  important  in  diagnosis,  treatment,  and 
prognosis;  and  sex  is  included,  together 
with  age,  habits,  and  temperament,  in  that 
broad  general  view  of  each  case  which 
distinguishes  those  who  wish  to  treat  the 
patient  as  well  as  the  disease.  It  is  also  of 
interest  fi:om  the  limits  which  it  imposes  on 
the  transmission  of  disease  and  on  its  dis- 
tribution, and  fi'om  its  relation  to  the  com- 
parative health  and  length  of  Ufe  of  men 
and  women. 

We  must  first  distinguish  the  trans- 
mission of  disease  from  the  distribution  of 
it,  and  we  must  consider  the  influence  of 
sex  on  each. 

The  relation  of  sex  to  the  transmission 
of  disease  is  to  be  studied  in  Darwin's 
Animals  and  Plants  under  Domestication, 
chap,  xiv.,  and  in  Sedgwick's  articles  in  the 
Med.-Chir.  Beview.  It  is  well  shown  in 
those  famihes  where  deafiiess,  deaf-mute- 
ness, or  imbecility  has  occm-red  among  the 
daughters  only.  Ichthyosis  also  has  been 
thus  limited  in  transmission— in  three 
families,  to  women ;  in  one,  to  men.  A 
malformation  of  the  left  ear  has  been  trans- 
mitted to  males  alone ;  and  malformation 
of  the  digits  has  gone,  through  ten  genera- 
tions, to  females  alone ;  but,  in  another 
family,  to  males  chiefly.  Albinism  has 
affected  only  males,  and  only  females. 
Many  defects  of  the  eye,  especially  myopia 
and  colour-blindness,  have  been  similarly 
limited ;  out  of  a  total  of  thh-ty-two  men 
and  twenty-nine  women,  belonging  to 
branches  of  a  colour-blind  family,  there 
were  twenty  colour-blind,  of  whom  eighteen 
were  men,  and  only  two  were  women  ;  but 
in  another  family,  there  were  in  five  gen- 
erations thii'teen  persons  colour-blind,  all 
women. 

Nor  are  malformations  alone  thus 
Umited  in  transmission  to  one  sex ;  every 
pecuhaiity  tends  to  be  transmitted  in  a 
greater  or  lesser  degree  to  that  sex  in  which 
it  fii'st  appears  (Darwin).  This  is  shown 
in  phthisis,  and,  sometimes,  in  other  forms 
of  scrofula.  In  these  cases,  '  the  sons  or 
daughters  inherit  the  peculiarity,  whatever 
it  may  be,  from  then-  father  or  mother,  and 
transmit  it  to  their  children  of  the  male  sex.* 
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Or  only  a  certain  disposition  to  disease 
may  be  transmitted,  as  in  cases  where 
typhoid  fever  or  measles  has  attacked  one 
sex  in  a  family  more  than  another.  Or  it 
may  be  mere  weakness,  mere  '  inability 
in  one  sex  or  the  other  to  maintain  life  or 
to  Hve  beyond  a  certain  age,'  as  in  those 
families  where  one  sex  lives,  but  the  other 
dies.  Or,  as  in  one  instance  (Sedgwick), 
two  diseases  may  be  transmitted,  each 
limited  to  one  sex,  each  having  its  proper 
distribution  in  the  family. 

Again,  disease  may  be  limited  in  its 
transmission  as  regards  the  sex  by  which 
it  is  transmitted.  '  Generally  with  the 
hsemorrhagic  diathesis,  and  often  with 
colom'-blindness,  and  in  some  other  cases 
(gout,  ichthyosis  ?)  the  sons  never  inherit  the 
peculiarity  directly  from  their  fathers,  but 
the  daughters  alone  transmit  the  latent 
tendency,  so  that  the  sons  of  the  daughters 
alone  exhibit  it '  (Darwin).  The  same 
tendency,  though  less  marked,  has  been 
observed  in  phthisis  ;  here  the  father  trans- 
mits the  disease  to  his  son  in  about 
sixty  per  cent,  of  the  cases,  and  to  his 
daughter  in  about  forty  per  cent. :  the 
mother  transmits  it  to  her  son  in  about 
forty  per  cent.,  and  to  her  daughter  in 
about  sixty. 

The  general  conclusion  is,  that  disease 
tends  to  remain  in  that  sex  in  which  it 
first  appears,  but  is  often  transmitted  in  a 
latent  state  through  the  opposite  sex.  To 
this  conclusion  must  be  added  Darwin's 
two  rules  {Descent  of  Man,  chap,  viii.) :  that 
varieties,  which  first  appear  in  either  sex  at 
a  late  period  of  Hfe,  tend  to  be  developed  in 
the  same  sex  alone ;  and  that  variations, 
which  first  appear  early  in  life,  tend  to  be  de- 
veloped in  both  sexes. 

These  facts  as  to  the  transmission  of 
disease  make  it  evident  that  sex  is,  from 
the  very  moment  of  conception,  a  property 
of  the  ovum.  Further  proof  of  this  may  be 
found  in  the  fact  that  in  all  cases  of  joined 
twins,  as  the  Siamese  and  others,  the  two 
are  always  of  the  same  sex,  as  though  there 
had  been  a  double  or  imperfectly-divided 
ovum,  and  each  half  had  retained  the  sex 
which  was  the  property  of  the  whole  ovum 
in  the  beginning. 

If  this  be  so,  it  is  impossible  that  any 
influence  should,  after  conception,  affect  the 
sex  of  the  foetus. 

The  Distribution  of  Disease. — We 
must  remember  the  difference  between  the 
transmission  of  disease,  to  one  sex,  or  by 
one  sex,  and  the  distribution  of  it  to  men 
and  women.  The  two  things  are  whoUy 
separate.   Thus,  where  deafiiess  and  deaf- 


muteness  have  been  transmitted  lo  one  sex 
only,  it  has  generally  been  to  girls ;  but  of 
534  collated  cases,  300  were  boys.  And 
colom'-bhndness  may  be  limited  in  trans- 
mission either  to  boys  or  to  girls  ;  but  of 
200  cases,  180  were  males. 

The  influences  which  decide  the  distri- 
bution of  diseases  among  men  and  women 
are  many.  There  are  some  diseases,  as 
tumoms  of  the  breast,  which  are  related  to 
physiological  changes  in  the  part  attacked. 
Others,  as  hernia,  are  related  to  the  anatomy 
of  the  parts.  Others,  as  chorea  and  hysteria, 
are  related  to  perversion  of  the  nervous 
system.  Others,  as  some  forms  of  cancer, 
are  related  to  age,  habits,  and  work.  But 
in  others,  as  in  myxcedema  (195  women  to 
15  men)  and  diabetes  (738  men  to  248 
women — Brunton)  it  is  hsird  to  see  what 
causes  the  imequal  distribution. 

At  the  moment  of  birth,  male  children 
are  at  a  disadvantage ;  for  they  are,  on  an 
average,  ten  ounces  heavier  and  half  an 
inch  longer,  and  their  skulls  are  larger  and 
more  completely  ossified.  This  may  cause 
obstruction  of  the  circulation,  followed  by 
inspiratory  efforts,  putting  the  child  in 
danger  of  being  choked  by  the  fluids  in  the 
maternal  passages  (Hicks,  Croonian  Lec- 
tures). Also,  hsematoma  is  more  common 
in  new-bom  male  children  (Treves). 

Before  birth,  two  dangers  beset  the  child 
— those  of  congenital  deformity  and  in- 
herited taint. 

Congenital  deformity  is  more  common 
among  boys  than  among  gu'ls ;  the  follow- 
ing numbers,  firom  various  authors,  show 
this  clearly : — 

Boys  Girls 

HareUp   44  20 

Harelip  with  cleft  palate    .    17  4 

Ectopia  vesicae  14  2 

TaHpes,fom' simple  forms  ..  229  167 
Malformation  of  rectum  or 

anus.    .....    ......    68  32 

But  on  the  other  hand  we  have — 

Spina  bifida   879  1102 

Congenital   dislocation  of. 

hip  13  47 

The  rare  congenital  deformities  of  the 
chest  (fissured  sternum,  absence  of  ribs 
over  the  praBcordium,  malformation  of  the 
heart  and  great  vessels)  are  more  common 
among  boys. 

It  may  guide  us  to  a  possible  explana- 
tion of  this  strangely  unequal  distribution 
of  the  chief  congenital  malformations,  if  we 
divide  this  list  into  deformities  of  the  fade, 
deformities  of  the  pelvis,  and  nervous  de- 
formities. 
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The  deformities  of  the  face  are,  perhaps, 
more  common  among  boys  because  of 
their  more  advanced  cranial  ossification ; 
either  because  some  of  the  total  energy  of 
development  is  spent  on  the  cranial  bones 
at  the  expense  of  the  facial,  or  because 
the  greater  size  of  the  cranium,  and  its 
fii-mer  ossification,  tend  to  hinder  imion  of 
the  facial  bones  in  the  middle  line. 

Dr.  Hicks's  theory,  that  male  children 
are  more  liable  to  deformities  of  the 
anterior  median  line,  and  females  to  those 
of  the  posterior  median  line,  is  not  enough 
to  explain  all  the  facts;  for  deformity  of 
the  rectima  and  anus,  virhich  he  says  is  com- 
moner among  girls,  is  really  the  opposite  ; 
nor  is  it,  anyhovi^,  to  be  counted  among 
deformities  of  the  posterior  median  line. 

But  the  fact  that  arrested  development 
of  the  acetabulum  (congenital  dislocation  of 
the  hip),  and  of  the  pelvic  part  of  the  large 
intestine,  occm'S  mostly  in  girls,  while 
arrested  development  of  the  symphysis 
pubis  (ectopia  vesicse)  occurs  mostly  among 
boys,  may  be  related  to  the  special  shape 
and  piurpose  of  the  female  pelvis ;  just  as 
in  foetal  life  the  female  sacrmn  is  already 
smaller  than  the  male. 

As  to  the  prevalence  of  spina  bifida 
among  girls,  it  may  be  due  to  a  less  com- 
j)lete  ossification  of  the  spine,  agreeing  with 
the  less  complete  ossification  of  the  cranial 
cavity. 

As  regards  hereditary  taint,  scrofula  is 
equally  divided,  and  so  is  rickets  (but 
Guerin  gives  148  boys  to  198  girls).  In- 
herited syphilis  is  equally  divided;  but 
certain  forms  of  it  are  commoner  among 
girls.  Hutchinson,  in  his  work  on  SypMlitio 
Diseases  of  the  Eye  and  Ea/r,  gives  the 
following  figures : — 

Boys  Girls 

Keratitis   38  64 

Iritis  5  18 

Deafness   6  9 

On  the  other  hand,  there  is  some  reason  for 
thinking  that  the  rare  tertiary  forms  of  in- 
herited syphilis  are  more  common  among 
boys. 

In  the  first  two  years  of  Hfe,  the  more 
advanced  ossification  of  the  skull  is  dis- 
advantageous, as  it  is  at  bu-th,  to  male 
children.  When  irritation  and  hypereemia 
of  the  brain  occur,  as  often  during  denti- 
tion, the  solid  skull  tends  to  increase  the 
effects  of  pressm-e,  as  compared  with  the 
more  yielding  and  mobile  skull  of  the 
female.  '  For,  where  the  sutures  or 
fontaneUes  are  late  in  closing,  the  effects 
of  dentition  are  not  so  severe '  (Hicks). 
Hence  the  greater  mortahty  of  male  chil- 


dren firom  convulsions  and  fi-om  nervous 
affections  of  the  larynx  (Trousseau).  TaUpes 
is  also  related  to  a  similar  cause. 

In  1866,  the  deaths  registered  from  con- 
vulsions were  : — 

.  Boys  Girls 

Dm-mg  first  year  of  life  12,438  9,353 

second      „        1,668  1,513 
In  1868  :— 

During  first  year  of  life  11,689  8,905 

„       second      „        1,480  1,367 

After  the  second  year,  the  distribution 
of  nervous  diseases  between  boys  and  girls 
becomes  more  equal.  Chorea  is  more  com- 
mon among  girls:  'As  3  to  1,  and  this 
proportion  is  stUl  higher  after  puberty ' 
(Trousseau).  Of  422  out-patients  at  the 
Children's  Hospital,  there  were  300  girls  to 
122  boys  (HOher).  Incontinence  of  urine 
has  a  similar  distribution ;  the  common 
nocturnal  form  of  it  is  more  common 
among  Httle  boys,  but  the  gi-ave  diurnal 
form  is  more  common  among  girls  about 
puberty.  So  sleep-walking  (Chambers) 
becomes,  after  childhood,  commoner  among 
women. 

'  The  period  of  puberty  produces  a 
greater  disturbance,  and  causes  a  more 
rapid  general  development  in  the  female 
than  in  the  male.  At  this  time,  and  at  no 
other,  the  female,  inferior  to  the  male  in 
stature  and  weight  from  bu-th  onwards, 
rapidly  catches  him  up  and  sm-passes  him ; 
so  that,  between  the  ages  of  12^  and  15  or 
16,  females  are  both  taller  and  heavier  than 
males.  It  is  probable  that  this  excessively 
rapid  gi'owth,  together  often  with  some 
drain  upon  the  strength  from  the  menstrual 
flow,  renders  the  female  sex  an  easier  prey 
to  tubercle  than  the  male.  At  10  to  15,  in 
tables  of  phthisis  drawn  from  different 
nations,  in  aU  the  tables  the  female  deaths 
are  nearly  twice  as  many  as  the  male  ' 
(Handford,  Medical  Times,  Nov.  1885).  At 
this  time  also,  hysteria,  and  the  imitations 
of  disease,  and  nem-algia  and  epilepsy 
are  common  among  women  ;  so  also  are 
ansemia,  and  malaise,  and  leucorrhoea,  and 
inabiUty  to  bear  up  against  infection 
(Allchin).  Some  of  these,  as  epilepsy,  may 
also  attack  males  first  at  puberty.  But  in 
women,  the  catamenia  are  a  guard  against 
disease,  as  well  as  a  cause  of  it ;  thus  the 
fireedom  of  women  from  gout  may  partly 
be  referred  to  the  occurrence  of  the  cata- 
menia as  a  great  safeguard  (Garrod). 

Other  diseases,  which  frequently  arise 
at  or  near  puberty,  are  exophthalmic  goitre 
(42  females  to  8  males — Trousseau ;  77  to 
12 — Beigel) ;  ulcer  of  the  stomach  (in  234 
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cases  of  perforation,  160  were  females — 
Brinton) ;  and  lateral  curvature  (151  to  22 
—Noble  Smith).  But  these  numbers  are 
drawn  from  hospital  practice,  and  there  is 
need  of  statistics  of  the  sarne  diseases 
among  the  upper  classes  of  society. 

As  regai-ds  marriage,  and  its  influence 
on  health  and  length  of  Hfe,  a  few  lines  will 
suffice  for  the  following  statistics,  drawn 
from  the  French  registers  by  M.  BertUlon 
(Medical  Times,  ii.  71).  The  deaths  per 
1,000  males  yearly  are — 

25-30      30-35  35-40 

Bachelors  ....  10  11  13 
Married  men  ...  6  7  7'5 
Widowers  ....    22       19  17-5 

And  BO  for  aU  other  ages.  But  very  early 
marriages  give  results  of  their  own :  yoimg 
married  men,  aged  18  to  20,  die  at  the 
same  rate  as  men  aged  65  to  70.  To 
women,  the  gain  from  man-iage  is  less 
evident:  thus,  from  30  to  35,  the  deaths 
per  1,000  yearly  are  11  single  women  to 
9  married.  Of  women  of  25  to  30,  the 
deaths  are  9  immarried,  9  married,  and  17 
widows.  Of  women  under  20,  the  deaths 
are  7*5  unmarried  to  11*8  married. 

The  calculation  of  probabilities  shows 
that  a  man  aged  20  to  25  adds  five  years  to 
his  life  by  marriage,  and  a  woman  of  the 
same  age  adds  4  to  her  life. 

Pregnancy,  says  Dr.  AEchin  (Medical 
Times,  Dec.  5,  85),  though  it  brings  the  risks 
of  nervous  distm-bances,  or  of  albuminuria, 
only  raises  -the  death-rate  by  |  to  1  per 
cent.  Primiparse  die  at  the  rate  of  1  in  62, 
multiparse  at  the  rate  of  1  in  124.  The 
deaths  of  pregnant  women,  from  causes  not 
connected  with  their  dehvery,  were  only 
55  in  aU  the  year  1883.  Among  diseases 
related  in  some  way  to  pregnancy,  and  so 
more  common  among  women,  are  floating 
kidney  (87  to  10  men — Landau),  andmolU- 
ties  ossium  (85  females,  in  whom  the 
disease  either  appeared  during  pregnancy, 
or  was  modified  in  its  course  by  this  con- 
dition— 35  others — 11  males.  See  Erichsen, 
ii.  p.  307). 

The  menopause,  though  it  may  bring 
neuralgic  pains,  flushings,  and  other  con- 
gestions, or  a  revival  of  slight  diseases  of 
girlhood,  long  in  abeyance,  may  have  a 
good  effect  on  the  organism,  ridding  it  of 
chronic  ailments,  or  stopping  the  growth  of 
uterine  fibroids  (Allchin). 

Old  age,  in  relation  to  sex,  is  best  com- 
prehended in  a  short  smwey  of  male  mor- 
tality and  longevity,  as  compared  with 
female.  (See  Dr.  Allchin's  Lectures.)  In 
1883,  of  1,000  persons  living,  there  were 


487  males  and  513  females;  and  at  all 
periods  of  life  females  are  either  equal  in 
number  to  the  males,  or  exceed  them.  But, 
for  every  100  females  born,  there  were 
born  103'5  males.  Therefore  (though  this 
greater  number  of  male  births  is  now 
somewhat  diminishing),  there  must  be  a 
higher  male  death-rate,  and  we  find  that 
for  every  1,000  persons  there  died  19*5,  in 
the  ratio  of  20*6  males  to  18*4  females. 
Again,  in  both  sexes,  the  mortahty  is 
becoming  less  :  thus  in  1871-80  the  death- 
rate  was  only  21*27  per  1,000  yearly,  which 
is  less  than  it  was  in  any  previous  de- 
cennium;  but  while  the  male  death-rate 
sank  only  4*24  per  cent.,  the  female  sank 
6"02.  Again,  though  infant  mortahty  is 
becoming  less,  the  mortality  of  adults  is 
increasing;  but  while  the  male  adult 
death-rate  is  increasing  for  all  over  35, 
the  female  death-rate  is  increasing  only  for 
those  who  are  over  45. 

Hence,  the  mean  expectation  of  life  of  a 
male  child  at  birth  is  41*35  years,  and  of  a 
female  child  is  44'62.  But  the  mean  ex- 
pectation of  annual  sickness,  estimated  by 
Mr.  Sutton,  is  almost  exactly  the  same  for 
the  two  sexes  : — 

Weeks  of  sickness  in  a  year 
Age  in  years  Por  men         Por  women 

15  to  20  .  .  .  -666  -666 
20  to  25  .  .  .  -737  -737 
25  to  45  .  .  .  -995  -995 
45  to  65  .    .    .  2-736  2-751 

Since  women  have  as  much  sickness  as 
men,  and  yet  have  a  lower  death-rate,  they 
must  either  be  more  favomred  by  cii'cum- 
stances,  or  they  must  also  have  a  superior 
vitality.  Evidence  for  the  latter  view  may 
exist  in  the  heavy  mortahty  of  male  infants, 
and  in  the  fact  that  most  very  old  folk  are 
women.  Thus,  of  centenarians,  the  num- 
bers were,  in  1873,  79  to  10 ;  in  1881,  66  to 
25 ;  in  1882,  54  to  17  (Humphry,  Lancet, 
May,  1885).  In  phthisis,  the  statistics  of 
different  nations  are  widely  different ;  in 
England,  dm-ing  1871-80,  they  show  that, 
from  5  to  25,  women  suffer  more ;  but 
after  this  they  suffer  less  than  men  (Hand- 
ford)  ;  and  this  also  may  be  evidence  of 
superior  vitahty. 

Here  we  may  consider  how,  as  sm-gical 
patients,  men  and  women  differ.  'As  a 
i-ule,'  says  Mr.  Savory  (British  Medical 
Journal,  i.  1873),  'women  are  unquestion- 
ably better  subjects,  in  respect  of  tempera- 
ment, for  injury  or  operation,  than  men  ;  not 
because  they  usually  have  more  corn-age, 
in  the  ordinary  acceptance  of  the  term, 
but  because  they  have,  in  this  sense,  more 
endurance.   It  is  the  passive,  rather  than 
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the  active  quality,  which  avails  them.  If 
they  cau  do  less,  they  can  suffer  more. 
And,  again,  see  the  advantage  of  calmness 
and  resignation  as  opposed  to  impatience 
and  restlessness.  A  man  will  often  meet 
the  suggestion  of  an  operation  as  a  soldier 
wUl  volunteer  for  a  forlorn  hope,  while  the 
hint  of  such  a  thing  to  a  woman  will  some- 
times prostrate  her.  But  then  each  has  to 
submit  to  it,  and,  when  the  thing  is  done, 
as  time  goes  on,  qualities  of  another  kind 
come  into  play,  in  which,  in  her  turn,  the 
woman  surpasses  the  man.' 

'  Persons  of  an  irritable  and  nervous  dis- 
position do  not  bear  operations  so  well  as 
those  of  a  more  tranquil  mental  constitution. 
Those  also  of  a  feeble  and  irritable  habit  of 
body,  especially  nervous  and  hysterical 
women,  with  but  Httle  strength  of  circula- 
tion, cannot  bear  up  against  severe  sm'gical 
procedm-es,  and  often  sink  after  compara- 
tively shght  ones ;  being  apt  to  become 
depressed  and  to  sLiilc  without  rallying ' 
(Erichsen). 

As  regards  operating  dming  the  cata- 
menia,  Mr.  Savory  says :  '  If  the  period  of 
the  catamenia  has  been  miscalculated,  or 
they  appear  irregularly  at  the  critical 
moment  from  anxiety  or  excitement,  much 
must  depend  on  the  patient  and  the  disease ; 
but  I  believe  that  by  running  whatever 
risk  there  is,  I  choose  the  less  evil  of  the 
two.'  '  As  with  menstruation,  so,  much 
more,  during  pregnancy,  you  would  not 
willingly  operate.  And  yet,  with  the  ex- 
ception of  the  danger  of  producing  abortion, 
I  know  no  facts  that  would  imply  a  gi-eater 
than  the  average  risk ;  while  it  would  be 
mere  recklessness  to  operate  on  such 
patients  without  good  cause,  yet  if  good 
cause  for  operating  exists,  they  may  be 
treated  very  hopefully.  When  women 
are  suckling,  they  wUl  bear  operations  with 
no  more  than  the  common  risk  that  might 
attach  to  persons  who  may  be  in  com- 
paratively feeble  health.  But  an  exception 
must  be  made,  I  believe,  for  operations  on 
the  breast'  (Sir  J.  Paget,  Clin.  Lectures). 

Last,  as  regards  the  relative  frequency 
of  a  few  of  the  chief  diseases. 

1.  Stone  in  the  bladder  is  especially  rare 
in  female  children.  Among  men  and 
women  the  proportion  is  1  to  20,  or  more, 
of  cases  operated  upon.  '  Owing  to  the 
shortness  and  large  size  of  the  m'sthra  in 
females,  many  small  stones  are  voided  by 
them  that  would  be  retained  in  the  male  ' 
(Erichsen).  Perhaps  the  prevalence  of 
tumour  in  the  male  bladder  (eighteen  out  of 
twenty  cases — Thompson)  may  also  be  re- 
lated to  the  anatomy  of  the  parts  concerned. 


2.  Of  rectal  diseases,  fissure,  prolapse,  and 
strictm-e  are  commoner  among  women :  of 
28  eases  of  strictiure,  20  were  women ;  '  and 
in  9  of  them  the  disease  commenced  after 
labour,  in  some  instances  being  distinctly 
attributed  to  an  injury  at  that  time' 
(Cm-ling).  But  piles,  fistvila,  and  cancer 
are  commoner  among  men ;  cancer,  from 
different  authorities,  is  44  to  23. 

3.  Hernia. — Mr.  iSu-kett  has  constructed 
the  following  table,  from  Mr.  Kingdon's 
statistics  in  1860-61  :— 

Ages  Inguinal  Femoral 

1  to  20  .  .  .  2,435  249  23  38 
20  to  40  .  .  .  2,954  322  139  432 
40  and  upwards  2,154    128        144  278 

4.  Aneurism. — AH  diseases  related  to 
arterial  degeneration  are  commoner  in  men 
— e.g.  angina  pectoris  (80  to  8 — Forbes ;  but 
see  Trousseau,  Clin.  Med.,  vol.  i.)  and  senile 
gangrene.  Of  Crisp's  551  cases  of  aneurism, 
more  than  seven-eighths  were  in  men.  But 
aneurism  of  the  carotid,  and  internal 
aneurisms,  are  more  evenly  distributed. 

5.  Bodent  Ulcer.— Of  42  cases,  20  were 
women  (Hutchinson,  Medical  Times,  Oct. 
1860).  Of  cancer  of  the  hp,  Hutchinson 
gives  127  cases,  including  5  of  the  upper  hp 
or  angle  of  the  mouth.  Of  these  127,  only 
6  were  women  ;  and  3  of  these  women  were 
smokers.  As  regards  cancer  of  the  tongue, 
Sibley,  in  1857,  gives  9  men  to  5  women ; 
Hutchinson,  in  1860,  gives  13  to  6  ; 
Humphry,  about  the  same  year,  gives  7  to 
9 ;  Baker,  m  1862,  gives  19  to  11.  But  a 
•  recent  set  of  private  cases  gives  44  to  2  ; 
and  the  cases  in  St.  Bartholomew's  Hos- 
pital in  1883  were  23  to  1.  (Compai-e  Mr. 
Barker's  tables  in  Holmes's  System.) 

Mr.  W.  E.  WilHams  has  just  pubUshed 
full  statistics  of  the  distribution  of  the 
various  diseases,  medical  and  surgical,  to 
men  and  women,  in  his  valuable  work, 
Tlie  Influence  of  Sex  in  Disease. 

Stephen  Paget. 

SHAMPOOING.   See  Massage. 

BiILOG^.— Etiology,  t£-c.— Shock  is  that 
state  of  general  depression  of  vital  activity, 
into  which  a  person  passes  who  has  been 
subjected  to  severe  injm-y,  emotional  dis- 
tm'bance,  &c. ;  or,  in  other  words,  who  is 
suffering  from  the  general  depressing  effect 
produced  upon  the  central  nervous  system 
by  a  violent  stimulation  of  the  peripheral 
nerves  and  nerve-endings. 

The  general  effect  of  the  excessive  '  irri- 
tation '  of  the  central  nervous  system  wiU 
consequently,  cceteris  paribus,  vary  directly 
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with  the  degree  of  the  stimulating  force, 
as  will  presently  be  shown  to  be  the  case, 
while,  at  the  same  time,  this  effect  is  modi- 
fied by  the  very  obvious  differences  between 
the  circumstances  of  individual  sufferers. 

The  condition,  in  most  cases,  is  not 
merely  produced  through  direct  irritation  of 
the  nervous  system,  but  is  very  frequently 
deepened,  and  the  symptoms  rendered  much 
more  severe,  by  such  simple  though  fun- 
damentally important  complications  as  ex- 
posure to  cold,  loss  of  blood,  previous  acute 
illness,  &c.  In  fact,  the  first  two  of  these 
predisposing  conditions  are  to  be  looked  upon 
occasionally  as  themselves  causes  of  shock, 
and  wiU  be  referred  to  as  such  below. 

The  effect,  moreover,  is  not  always  the 
same,  although  the  exciting  cause  may  be 
identical,  for  two  distinct  kinds  of  shock 
were  observed  by  Travers — viz.  one  in 
which  gi-eat  prostration  is  the  principal 
feature  of  the  case,  and  another  in  which 
the  patient,  although  apparently  exhausted, 
passes  into  a  condition  of  traumatic  delirium. 
The  consideration  of  the  latter  of  these, 
termed  prostration  vidth  excitement,  will  be 
postponed  until  the  more  ordinary  case  of 
depression  has  been  described. 

I.  Shock  with  Depression. — Causa- 
Hon. — (1)  Seat  of  Injury. —  Shock  is  espe- 
cially apt  to  follow  injuries  of  the  head, 
abdomen,  urethra,  testicle,  digits,  and 
thorax.  Thus,  it  occurs  as  a  result  of  lesions 
of  those  parts  which  are  most  richly  sup- 
plied with  sensory  nerves,  and  also  those 
which  contain  the  most  important  viscera, 
and  are  consequently  intimately  connected 
with  the  medulla  oblongata  by  means  of 
the  vagus  (and  trigeminus)  nerve.  The 
liability  of  mrethral  operations  to  be  suc- 
ceeded by  shock,  is  undoubtedly  due  to  the 
intimate  relation  between  the  lumbar  en- 
largement of  the  spinal  cord  and  the  pro- 
cess of  excretion  of  the  vu:ine.  See  Urethral 
Fever. 

(2)  Mode  of  Injv/ry. — The  commonest 
kind  of  injury  which  produces  shock  is  the 
result  of  a  crushing  force  applied  to  the 
body — one,  therefore,  which  damages  a  num- 
ber of  branches  of  the  sensory  nerves.  For 
the  same  reason,  blimt  and  large  instru- 
ments cause  shock  by  the  wide  area  over 
which  they  operate,  and  also  from  the  fact 
that  they  inflict  a  contused  or  lacerated 
wound,  which  causes  more  energetic  irri- 
tation of  the  nerves.  So  with  burns  of  the 
surface  of  the  body  :  it  is  an  old  axiom  that 
the  important  factor  in  the  causation  of 
fatal  shock,  in  these  cases,  is  not  the  depth 
or  degree  of  the  burn  so  much  as  the  ex- 
tent of  the  injury. 
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The  converse  injury — namely,  cold — pro- 
bably acts  in  the  same  way,  and  is  a  power- 
ful adjuvant  in  helping  to  produce  shock  in 
operations,  which  from  their  nature  and 
seat  would  not  specially  cause  it.  Here  it 
may  be  noted  that  Hewson  found  shock  to 
be  most  severe  in  the  extremes  of  winter 
and  summer — i.e.  when  the  system  is  most 
depressed. 

But  while  the  influence  of  the  extent 
of  the  injury  has  been  long  recognised, 
further  inquiry  shows  some  particxilar 
operative  measm'es  to  be  more  active  than 
others  in  producing  this  condition,  and 
these  may  be  summed  up  as  those  which 
involve  laceration  of  the  nerve -fibres.  Thus, 
Mr.  Jordaji  has  shown,  in  cases  of  amputa- 
tion, the  strikingly  sudden  effect  produced 
on  the  pulse  and  temperatiire  by  the  simple 
act  of  sawing  the  bone ;  so  that  while  the 
rapid  division  of  the  soft  parts  with  a  keen- 
edged  knife  had  very  little  effect  on  the 
narcotised  nerve-centres,  the  laceration  of 
the  few  osteal  nerves  caused  immediate 
and  marked  depression.  This  phenomenon 
is  not  very  comprehensible,  except  on  the 
assumption  that  it  is  the  mode  of  injury 
which  wholly  determines  the  effect,  when 
it  is  remembered  that  division  of  a  bone 
with  the  saw  is  not  a  very  painful  process, 
unless  the  section  be  carried  through  the 
bone  near  the  point  of  entrance,  into  the 
marrow,  of  the  trunk  of  the  nerve  supply- 
ing it. 

A  practical  illustration  of  the  same  fact 
is  noted  by  Pirogoff,  who,  in  the  days  be- 
fore anaesthesia  was  employed,  observed 
that  patients  sank  with  extraordinary 
rapidity  immediately  after  division  of  the 
bone. 

(3)  Influence  of  Age  and  Sex. — The 
question  as  to  whether  either  sex  is  less 
Uable  to  shock,  is  quite  indeterminable  with 
our  present  means  of  information,  and  any 
surgical  procedure  should  not,  consequently, 
be  based  upon  such  generalisations — as,  for 
instance,  the  fact  that  women  do  not, 
generally  speakiug,  meet  with  so  severe  a 
struggle  for  existence  as  men,  and  therefore 
have  a  greater  reserve  of  power  to  fall  back 
upon — but  must  be  decided  upon  according 
to  the  peculiarities  of  each  case.  As  for  the 
influence  of  age,  all  surgeons  are  agi'eed  as 
to  the  especial  severity  of  shock  when  it 
occurs  in  people  already  the  subjects  of 
senile  degeneration,  it  being  of  course 
understood  that  such  degenerative  change 
is  not  nesessarily  the  accompaniment  of 
prolonged  life. 

As  regards  the  occurrence  of  shock  in 
children,  it  is  to  be  observed  that,  like  adults, 

F  F 


434 


Shock 


they  Buffer  extremely  from  the  causes  of  j 
shock  when  those  causes  are  applied  over 
a  large  area  of  the  body,  as  for  example  in 
cases  of  bums  and  exposure  to  severe  cold.  ! 
In  fact,  their  liabUity  to  suffer  under  these 
circumstances  •would  appear  to  be  greater 
than  in  the  adult.  As  far,  however,  as 
operative  measures  alone  go,  there  is  no 
doubt  whatever  that  the  nervous  system  of 
the  child  is  less  influenced  by  traumatism  | 
than  that  of  the  adult.  Elaborate  clinical 
evidence  in  illustration  of  this  point  is  not 
to  hand,  but  its  general  truth,  being  sup- 
ported by  abimdant  experimental  evidence, 
cannot  be  doubted,  and  is  therefore  to  be 
considered  as  forming  safe  ground  for  action 
imder  circumstances  of  doubt. 

(4)  Nervous  Temperament.  —  In  aU 
nem-otic,  excitable  subjects,  the  effects  of 
shock  are  naturally  more  severely  felt, 
and,  on  this  point,  may  be  mentioned  the 
changes,  in  the  time  of  onset  and  duration 
of  this  condition,  which  are  wrought  by  the 
mental  condition  of  the  subject  at  the  time 
of  receiving  the  injm-y.  Thus,  if  the  patient 
is  harassed  by  expectation,  from  actual 
foresight,  of  the  impending  mischief,  the 
effects  will  develop  with  great  rapidity  and 
cause  urgent  symptoms.  On  the  other 
hand,  if  the  patient's  mind  is  attentively 
occupied  with  some  idea  of  absorbing  in- 
terest when  he  is  injured,  the  symptoms 
of  shock  vdll  be  postponed,  but  wall  be 
more  marked  when  they  do  occur,  owing 
to  the  previous  exhaustion  of  the  nerve- 
centres.  Such  cases  are  of  common  oc- 
currence after  battles,  &c. 

(5)  Previous  Loss  of  Blood. — This  acts 
so  obviously  as  a  predisposing  cause  of 
shock — viz.  by  depleting  the  nerve-centres — 
that  it  needs  only  mention  here ;  at  the  same 
time  it  should  be  remembered  that  the 
failm'e  of  the  heart,  which  occurs  in  cases  of 
severe  haemorrhage,  and  which  therefore 
gi-avely  deepens  the  symptoms  of  shock,  is 
in»  many  cases  due  simply  to  emptiness  of 
the  heart's  cavities,  and  thus  its  urgency 
can  be  removed  by  transfusion.  See 
Treatment. 

(6)  Previous  Illness. — The  effects  of  pre- 
vious illness  upon  the  occurrence  of  shock 
vary  according  to  the  following  simple 
rule — namely,  that  where  previous  illness 
has  not  caused  any  visceral  disease  or  de- 
generation, and  has  (owing  to  treatment, 
&c.)  practically  only  had  the  effect  of  con- 
fining the  patient  to  bed,  so  far  from  pre- 
disposing to  shock,  it  is  a  prophylactic 
against  it.  Where,  on  the  other  hand,  it  can 
be  shown  that  previous  iUness  has  caused 
chronic  changes,  especially  in  the  excretory 


organs,  severe  shock  is  to  be  expected. 
This  fact  is,  of  course,  of  great  importance 
in  deciding  the  propriety  of  performing  a 
severe  operation  upon  a  case  of  long-stand- 
ing joint-disease,  &c. 

Symptoms. — A  person,  who  has  been 
subjected  to  one  or  more  of  the  foregoing 
causes  of  shock,  exhibits  the  following 
symptoms,  which  are  here  classified  accord- 
ing to  the  anatomical  centree,  the  derange- 
ment of  which  leads  to  their  production. 

General  Neurotic  Symptoms.  —  The 
patient  lies  flat  on  his  back,  usually  con- 
scious but  not  emotional,  and  exhibiting 
aU  evidences  of  general  paresis  of  vohtion. 
Thus,  the  limbs  lie  flaccid,  usually  just 
where  they  are  placed ;  he  makes  no  so- 
called  spontaneous  movements ;  the  upper 
eyehds  fall  so  as  to  half-close  the  (frequently 
upturned)  eyebaU.  The  eyes  are  sunken, 
the  skin  of  the  face  expressionless  and 
showing  well-marked  longitudinal  folds. 
The  sphincter  ani  is  usually  relaxed,  and  the 
urine  retained  in  the  bladder.  Speech  is 
clear,  but  feeble  and  sometimes  slow,  while 
the  intellectual  operations  preceding  an 
answer  to  a  question  are  often  delayed,  and 
abnity  to  think  and  reflect,  for  even  a  short 
time,  is  aboHshed. 

Bulbar  Symptoms.  —  Frequently,  no 
doubt,  as  an  effect  of  direct  reflex  action  on 
the  vagus  centre  (cardiac  centre),  the  pulse, 
slow  (according  to  Jordan)  soon  after  the 
injury,  becomes  frequent  and  remains  so 
till  death  in  fatal  cases,  as  if,  apparently,  the 
inhibitory  action  of  the  vagus  centre  were 
removed.  At  the  same  time,  it  is  irregular 
both  in  force  and  rhythm,  the  force  gradu- 
ally diminishing  until  the  pulse  becomes 
imperceptible,  the  respiratory  movements 
continuing. 

Bespi/ratory  Centre.  —  Eespiration 
throughout  is  enfeebled  and  the  action  of 
the  centre  becomes  irregular,  while  inspu'a- 
tion  is  often  accompanied  by  sighs  of  vari- 
able depth  and  frequency. 

Vaso-motor  Centre. — Cases  of  shock  are 
so  frequently  compUcated  by  haemorrhage, 
that  it  is  difficult  to  accurately  account  in 
all  cases  for  the  customary  pallor  of  the  skia 
and  mucous  membranes ;  as  far  as  can  be 
made  out,  there  is,  first,  vasal  constriction, 
which,  however,  is  soon  followed  by  paralysis 
of  the  vessel-walls,  so  that  while  most  of 
the  surface  of  the  body  is  of  a  dead  white 
colour,  certain  portions  are  darker  and  even 
cyanotic,  which  condition  is  also  kept  up  by 
the  feebleness  of  the  circulation. 

Temperature. — The  temperatvure  of  the 
body  is  customarily  lowered  from  one  to 
three  degrees,  in  fatal  cases  firequently  smk- 
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ing  below  95°  F.  In  some  cases  which  end 
fatally,  the  temperature  has  been  observed 
to  rise  again  after  the  preliminary  fall,  and 
it  may  even  reach  99°  before  death,  the 
•other  symptoms  also  undergoing  sHght  re- 
laxation. 

Deglutition  Centre. — Voluntary  swal- 
lowing is  impaired,  as  are  aU  voluntary 
acts,  but  the  centre  in  the  meduUa  for  the 
constrictor  action  of  the  pharynx,  &c.,  re- 
mains active,  except  in  very  severe  cases, 
when  its  function  may  be  abolished. 

Vomiting  Centre.  —  The  sensation  of 
nausea,  which  is  felt  by  persons  who  are 
suffering  from  impending  syncope,  finds  its 
highest  illustration  in  the  vomiting  produced 
by  shock.  The  occun-ence  of  vomiting  is 
very  variable  in  time,  but  very  constant  in 
.appearance.  Thus,  it  may  occur  very  soon 
after  the  accident  or  at  any  period  after- 
wards, when  some  of  the  other  symptoms 
have  disappeared. 

Sensory  Symptoms  :  Special  Senses. — 
The  perceptive  centres,  &c.,  for  the  special 
senses  are  usually  unaffected,  except  in  very 
severe  cases,  when  there  may  be  almost 
complete  anaesthesia  and  analgesia.  Indeed, 
severe  operations  have  been  painlessly 
performed  in  this  condition,  even  while  the 
patient  was  watching  all  the  details.  Some- 
times parsesthesiee  are  well-marked,  and 
sensation  of  cold  (frequently,  of  course,  of 
actual  objective  origin)  and  numbness  are 
complained  of. 

Miscellaneous  Sijmptoms. —  Owing,  pro- 
bably, to  vaso-motor  changes  rather  than  to 
direct  activity  of  secretion  ('paralytic'?), 
the  skin  is  moistened  by  a  cold  clammy 
sweat,  which  occasionally  collects  in  large 
drops,  but,  as  a  rule,  is  less  marked  than  is 
usually  stated.  In  accordance  with  this 
view,  it  is  to  be  noted  that  secretion  from 
other  glands  is  arrested ;  thus,  for  iastance, 
there  may  be  absolute  suppression  of  urine. 

Pathological  Anatomy,  dc.  —  Besides 
the  ansemia  of  the  body-surface,  described 
above,  there  is  also  found,  ia  many  cases, 
anaemia  of  the  central  nervous  system, 
while  the  heart  is  in  a  state  of  diastole 
and  the  right  side  full  of  dark  blood.  The 
veins  of  the  abdominal  viscera  are  also  said 
to  be  engorged,  and,  if  the  case  is  one  of 
uncompHcated  shock  and  one  in  which  the 
splanchnic  system  is  obviously  engorged, 
we  have  an  easy  explanation  of  many  of  the 
vaso-motor  symptoms  ;  but  on  this  point 
post-mortem  evidence  is  by  no  means  com- 
plete. In  three  cases  of  simple  shock  exa- 
mined by  the  writer,  the  mesenteric  vessels 
were  not  markedly  full  at  all.  Of  course,  if 
there  were  reflex  paralysis  of  the  splanchnic 


nerves,  or  depression  of  the  vaso-motor 
centres  governing  the  splanchnic  vessels, 
then  it  is  quite  probable  that  the  anaemia 
of  the  surface  and  the  brain  is  due  to  the 
blood  filling  the  dilated  visceral  vessels. 
As  the  symptoms,  however  severe,  have 
been  shown  to  be  due  to  simple  diminution 
of  fimction,  it  is  not  surprismg  that  no 
grosser  changes-  than  those  just  described 
are  to  be  found  in  this  condition. 

Diagnosis. — Confusion  of  this  condition 
with  others  is  scarcely  possible,  save  with 
concussion  of  the  brain  and  syncope.  Since 
in  the  former  we  have,  as  the  principal  effect, 
diminution  of  fimction  of  the  central  ner- 
vous system,  the  two  states  are  really  nearly 
identical  and  do  not  require  separating  ex- 
cept for  purposes  of  treatment.  General 
considerations  will  always  suffice  to  decide, 
and  Fischer  points  out  that  the  pulse  is  a 
fair  guide  to  differentiate  the  two  conditions, 
being  slow  and  regular,  often  full,  in  the  case 
of  direct  injury  to  the  brain,  small  and 
irregular  in  cases  of  shock.  The  complica- 
tion of  anaemia  from  loss  of  blood  will  be 
easily  discovered,  and  treated  accordingly. 

Prognosis. — The  prognosis  depends  so 
entirely  on  the  detaHs  of  each  individual 
case,  that  nothing  can  be  said  here  save 
that  all  judgment  must  be  based  solely  on 
the  evidence  afforded  by  the  pulse  and  tem- 
perature. There  is,  however,  a  most  im- 
portant prognostic  question  connected  with 
shock,  which  may  fittingly  be  discussed  here 
— namely,  at  what  period  and  under  what 
circumstances  is  it  justifiable  to  operate 
upon  a  person  suffering  as  above  described. 

First,  all  sturgeons  are  agreed  that  it  is 
in  no  sense  justifiable  to  operate  on  a  per- 
son the  subject  of  shock,  except  in  the  special 
case  when  it  is  perfectly  clear  that  the 
damaged  portion  of  the  body  is  (by  causing 
pain,  &c.)  prolonging  and  adding  to  the 
severity  of  the  condition.  Guthrie  laid 
down,  as  a  practical  rule,  that  the  surgeon 
should  wait  until  the  patient  recovered  his 
sensibility  to  the  pain  of  the  injmy,  or,  in 
other  words,  until  reaction  or  gi-adual  re- 
covery has  led  to  the  nearly  complete 
re-establishment  of  function  in  the  nervous 
system. 

Next,  most  surgeons  are  now  agreed 
upon  the  fact  that  an  anaesthetic  does  little 
to  deepen  shock.  It  certainly  depresses 
the  temperature  of  the  body,  but  equally 
certainly  appears  to  give  rest  to  the  nerve- 
centres  in  their  progress  to  recovery,  and 
of  course  to  a  large  extent  protects  them 
from  experiencing  further  ■  depression. 
Therefore,  we  may  clear  the  ground  by 
saying  that  anaesthetics  should  always  be 
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given,  and  further,  that  as  a  rule  ether  is 
the  best  narcotic  agent  to  employ,  since  it 
is  at  the  same  time  a  powerful  cardiac 
stimulant. 

In  short,  the  ordinary  practice  is  to 
wait  for  some  reaction  except  in  the  case 
referred  to ;  but,  in  aU  instances,  the  con- 
sideration of  the  peculiarities  of  each  case 
will  guide  the  surgeon  in  modifying  the  ap- 
pHcation  of  these  principles,  which  conse- 
quently can  only  be  expressed  in  general 
terms. 

Treatment. — The  treatment  of  shock 
may  be  very  conveniently  summarised 
under  the  following  heads — Pulse,  Eespira- 
tion,  and  Temperature,  it  being  understood 
that  the  cause  of  shock  has  been  removed 
as  far  as  possible. 

Pulse. — The  pulse  practically  is  the 
main  guide  in  the  direction  of  treatment, 
especially  as  it  affords  direct  evidence  of 
the  condition  of  the  heart,  faUure  of  the 
action  of  which  appears  to  be  almost  always 
the  immediate  cause  of  death. 

The  choice  of  stimulants,  alcoholic  or 
otherwise,  must  depend  upon  the  degree  of 
shock,  the  mode  of  injury,  and  the  state 
of  the  patient's  heart,  &c.  If  there  is  not 
much  nausea,  hot  strong  beef-tea  should  be 
given  in  small  quantities  by  the  mouth,  or 
if  vomiting  has  already  set  in,  it  must  be 
injected  into  the  rectum,  the  anus  being 
plugged  if  the  sphincter  is  relaxed.  Am- 
monia (Uq.  ammon.  aromat.  f5j-)i  ether  (fSj. 
in  aromatic  water),  alcohol  f5j.  (as  brandy 
or  champagne,  preferably  the  latter),  may 
be  given  every  half-hour  (more  or  less  fre- 
quently according  to  the  necessities  of  the 
case)  unto,  the  pulse  is  improved.  The 
pulse  must  be  carefully  watched,  and  the 
stimulant  diminished  as  soon  as  the  quality 
of  the  heart-beat  is  improved.  In  this  way, 
post-stimulation,  depression,  and  over-ex- 
citement of  the  heart's  action  will  be  avoided. 
If  the  injury  or  operation  is  causing  much 
pain  and  therefore  reflex  depression  of  the 
heart,  morphia  (gr.  J)  should  be  given  hypo- 
dermicaUy,  and  the  dose  increased  if  not 
sufficient,  but  it  must  be  remembered  that 
the  action  of  morphia  is  cumulative. 

The  momentary  application  of  a  very  hot 
cloth  or  plate  to  the  cardiac  area  wUl  often 
spur  up  a  sluggish  heart,  and  in  severe  cases 
hypodermic  injection  of  ether  should  be 
given,  f5ss.  to  ^j. 

Respiration  and  Temperatitre. — The 
hodily  heat  and  the  respirations  commonly 
vary  together,  and,  as  they  are  intimately 
connected  with  one  another  causally,  may 
be  considered  in  terms  of  the  temperature. 
If  the  temperature  falls,  loss  by  radiation 


must  be  prevented,  the  patient  must  be  well' 
but  lightly  covered  with  blankets,  and  hot 
bottles  put  by  his  extrenaities,  and  one  on 
each  side  of  the  thorax.  (It  will  be  remem- 
bered that  sensibiLity  to  pain  may  be 
deadened,  and  that  hot  bottles  must  be 
guarded  from  the  skin.)  As  soon  as  the 
temperature  of  the  body  returns  to  normal 
and  remains  so  for  about  half  an  hour,  the- 
hot  bottles  should  be  removed  or  only  left 
at  the  feet. 

HcBmorrhage. — So  much  of  the  urgency 
of  shock  being  due  to  loss  of  blood,  it  is 
necessary  to  consider  the  two  immediate 
effects  it  exerts  on  the  system.  The  first  of 
these  is  insufficient  supply  of  blood  to  the 
nerve-centres  (bulbar  especially),  with  the 
production  of  dyspnoea  and,  often,  jactitation 
as  symptoms ;  while  the  second  is  cardiac- 
failure  owing  to  the  heart-cavities  being  in- 
sufficiently filled  with  blood. 

The  first  condition  is  best  met  by  lightly 
bandaging  and  raising  the  limbs,  while 
artificial  respiration  is  kept  up  gently 
but  industriously.  In  one  case  in  which 
the  natural  respiratory  movements  ceased 
three  times,  recov.ery  was  ultimately  ob- 
tained by  this  method.  The  second  symp- 
tom, which  is  sometimes  accompanied  by  a 
semi-comatose  state,  must  be  treated  by 
bandaging  and  raising  the  limbs  as  before. 
If  this  does  not  speedily  (fifteen  minutes)^ 
produce  a  change  in  the  heart-beat,  trans- 
fusion should  be  performed  at  once.  It  is 
not  necessary  to  use  blood  for  this  purpose ; 
several  saline  fluids  have  been  used  with 
success,  and  one  consisting  of  water  1000 
parts,  pure  sodium  chloride  6  parts,  sul- 
phate of  soda  2  parts,  carbonate  of  soda 
1  part,  appears  to  combine  the  advantages 
of  most  which  have  been  put  forward  since 
Schwarz  estabUshed  the  scientific  value  of 
the  operation.  A  quantity  equal  to  the 
amount  of  blood  supposed  to  have  been 
lost  should  be  injected  into  a  vein,  after 
careful  filtration  and  warming.  Not  less 
than  500  cubic  centimetres  should  ever  be 
injected.    See  Thansfusion. 

Prophylaxis. — When  shock  is  to  be  ex- 
pected to  follow  an  operation,  the  patient 
should  be  given  a  small  dose  of  morphia 
(gr.  i)  hypodermicaUy  a  quarter  of  an  hoiu* 
before  the  operation,  and  then  the  limbs 
should  be  lightly  bandaged  vrith  cotton- 
wool. 

II.  Shock  with  Excitement. — Patho- 
logy.— Travers,  who  first  drew  attention  at 
any  length  to  the  condition  which  passes 
under  the  above  title,  considered  that  the 
nervous  system  was  affected,  as  in  the 
ordinary  case  of  shock,  by  depression  with 


Shoulder,  Diseases  and  Injuries  about  the  437 


Atony ;  but  that,  instead  of  this  ending  in 
paralysis,  it  passed  into  a  state  of  hyper- 
^scitability  which  led  to  absolute  exhaus- 
tion. In  fact,  he  described  the  condition  as 
one  of  prematiire  and  excessive  '  reaction.' 
The  pathology  of  this  certainly  rare  con- 
dition has  been  rendered  rather  obscure 
by  some  writers,  who  have  clearly  included 
under  the  same  heading  distinct  cases  of 
saprffimia.  In  the  majority  of  instances,  it 
will  be  foimd  that  the  first  symptoms  ap- 
pear very  early — viz.  two  to  four  hours  after 
the  operation,  that  the  excitement  rapidly 
reaches  a  violent  degree,  and  that  the  fatal 
coma  follows  in  from  fifteen  to  forty-eight 
hours  after  the  accident  or  operation.  From 
this,  it  does  not  seem  unscientific  to  conclude 
that  the  whole  series  of  phenomena  are 
those  of  atonic  hyper-excitability  of  the 
nerve-centres,  although  it  is  always  to  be 
remembered  that  there  is  almost  invariably 
an  open  wound,  and  always  some  extrava- 
sation  of  blood ;  so  that,  the  possibility  of  the 
symptoms  being  due  to  pyrogenic  absorption 
never  being  absent,  the  question  of  its  true 
pathology  must  be  left  entii-ely  open. 

Symptoms. —  The  patient  usually  re- 
-covers  rapidly  from  the  anaesthetic,  speaks 
very  hopefully  of  his  condition,  and  seems 
in  a  very  favourable  state.  In  a  very  few 
hours,  however,  he  wiQ  be  found  to  have 
^stinct  delusions  (the  same  thing  is  often 
seen  in  patients  recovering  from  the  effects 
of  ether),  and  to  be  suspicious  of  those 
around  him.  He  talks  volubly  and  soon 
quite  incoherently,  the  respirations  are 
hurried,  the  apex-beat  thrilling  and  the 
pulse  weak ;  he  tries  to  get  out  of  bed,  is 
■evidently  insensible  to  pain,  as  he  tears  off 
dressings  and  freely  moves  the  injured  part. 
In  this  state  of  excitement  the  patient 
cannot  be  calmed  by  reason,  and  finally 
becomes  wildly  maniacal.  As  a  rule,  very 
little  force  is  required  by  way  of  restraint, 
as  the  muscular  power  is  so  much  reduced. 
After  some  hours  the  signs  of  shock  with 
depression  gradually  come  on,  the  pulse 
becomes  very  small  and  quick,  the  tempera- 
ture faUs,  the  pupils  dilate,  &c.,  and  the 
patient  dies  exhausted.  In  some  cases,  the 
maniacal  state  is  interrupted  by  short  in- 
tervals of  comatose  apathy  and  exhaustion. 

Prognosis. — Practically  fatal,  and  the 
condition  continues  till  death. 

Treatment. — Nothing  has  been  added  to 
the  treatment  advocated  by  Travers — viz. 
opium,  food,  and  stimulation.  Any  narcotic 
to  the  nervous  system,  such  as  hyoscyamus, 
chloral,  paraldehyde,  may  be  tried,  but  pro- 
bably without  much  success. 

ViOTOB  HORSLET. 


SHOULDER,  Diagnosis  of  Diseases 
and  Injuries  about  the. — The  angle  of 
the  shoulder  is  formed  by  the  acromion 
process  of  the  scapula  and  the  outer  ex- 
tremity of  the  clavicle,  whilst  rotundity  is 
imparted  to  it  by  the  upper  end  of  the 
humerus  and  the  deltoid  muscle.  Broad 
square  shoulders  are  usually  taken  to  in- 
dicate manly  strength,  and  depend  on  a 
wide  chest,  long  clavicles,  and  well- 
developed  deltoids;  while  sloping  narrow 
shoulders  indicate  dehcacy.  One  shoulder 
higher  than  the  other  is  nearly  always 
due  to  Lateral  Spinal  Curvature.  It  is 
common  in  girls  about  the  age  of  puberty, 
but  usually  takes  origin  in  rickets  of  an 
early  period,  and  at  this  climax  becomes 
more  pronounced  as  the  result  of  habit  or 
weakness.  High  shoulders  may  so  appear 
because  associated  with  a  congenitally 
short  neck,  but,  when  amounting  to  defor- 
mity, they  usually  indicate  Angular  Curva- 
ture OF  the  Spine  in  the  upper  dorsal  or 
cervical  region.  Drooping  forwards  of  the 
shoulders  gives  rise  to  projection  of  the 
posterior  margins  of  the  scapulae,  and  is  a 
sign  of  general  muscular  weakness  such  as 
is  seen  in  too  rapidly  growing  youth  and 
in  the  decadence  of  age.  Drooping  shoulders 
and  roimded  back,  the  so-called  'round 
shoulders,'  are  also  frequently  the  result 
of  Ctphosis.  An  obhque  direction  of  the 
scapula  may  result  from  paralysis  of  the 
serratus  magnus,  and  rotation  with,  projec- 
tion of  the  lower  angle  from  sUpping  of  the 
latissimus  dorsi  muscle. 

A  fall  on  one  shoulder  may  give  rise  to 
fracture  of  the  clavicle,  dislocation  of  the 
acromio- clavicular  joint,  fracture  of  the  ac- 
romion, dislocation  or  fracture  of  the  upper 
end  of  the  humerus,  or  fracture  of  the  neck 
of  the  scapula.  Fractu/re  of  the  clawicle 
occiurs  most  frequently  just  externally  to  the 
middle;  the  shoulder  drops  downwards  and 
forwards,  and  the  outer  fragment  is  almost 
invariably  below  the  inner.  The  line  of 
fracture  can  be  felt,  and  crepitus  can  be 
elicited  by  drawing  back  the  shoulder. 
Fracture  between  the  ligaments  (conoid 
and  trapezoid)  may  be  attended  with  no 
displacement,  and  is  then  to  be  detected 
only  by  pain  and  crepitus.  See  Clavicle, 
Fracture  of  the. 

In  dislocation  at  the  acromio-clavicular 
joint,  the  acromion  process  is  almost  always 
displaced  downwards  and  inwards  beneath 
the  clavicle,  and  the  outer  extremity  of  the 
latter  forms  a  well-marked  projection  above 
the  point  of  the  shoulder.  In  the  rare 
cases  in  which  the  acromion  is  displaced 
upwards,  its  free  end  can  be  readily  feltj 
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riding  over  the  clavicle.  See  Scapula, 
Dislocations  of  the. 

In  fracture  of  the  acromion  the  outer 
fragment  drops  with  the  shoulder;  the 
interval  can  be  felt,  and  pain  and  crepitus 
vrHl  be  produced  by  pressing  up  the  head 
of  the  hiunerus.  The  acromion  is  some- 
times united  to  the  spine  of  the  scapula  by 
fibrous  tissue,  and,  if  the  surgeon  is  in 
doubt  as  to  this  condition,  he  should  ex- 
amine the  other  shoulder,  as  the  condition 
is  usually  symmetrical.  See  Scapula,  Frac- 
ture of  the. 

An  angular  appearance  of  the  shoulder 
may  be  due  either  to  atrophy  of  the  deltoid 
or  to  displacement  of  the  upper  end  of  the 
humerus.  Atrojjliy  of  the  deltoid  may  be 
consequent  uj)on  disease  or  ankylosis  of 
the  shoulder-joint;  it  may  foUow  injury  to 
the  muscle  or  to  the  circumflex  nerve  ;  in 
children  it  may  be  due  to  infantUe  para- 
lysis, and  in  adults  to  progressive  muscidar 
atrophy.  When  due  to  paralysis,  the  joint- 
movemants  are  free. 

Dislocation  of  the  head  of  the  humerus 
invariably  renders  the  angle  of  the  shoulder 
more  acute ;  this  appearance  is  most 
marked  in  the  subglenoid,  and  least  evident 
in  the  subspinous  form.  Fxurther,  there 
is  limitation  of  movement,  the  elbow  pro- 
jects from  the  side,  and  the  head  of  the 
bone  can  usually  be  felt  in  one  of  the  four 
characteristic  positions.  See  Shouldee- 
JoiNT,  Dislocations  of  the. 

Fracture  of  the  neeh  of  the  scapula  is 
met  with  in  two  forms,  both  of  which  are 
rare.  In  the  commoner  form,  the  coracoid 
process  is  broken  off  with  the  glenoid 
cavity  and  is  movable ;  in  the  other,  the 
fractm'e  is  external  to  the  coracoid  process, 
which  remains  fixed.  The  shoulder  is  more 
angular  than  normal  from  dropping  of  the 
humerus  with  the  glenoid  cup,  but  there  is 
no  fixation,  and  the  arm  is  lengthened. 
Crepitus  is  obtained  by  pressing  up  the 
humerus ;  at  the  same  time  the  deformity 
disappears,  but  recurs  when  the  force  is 
withdrawn.    See  Scapula,  Fractm-e  of  the. 

Fracture  of  the  surgical  necJc  of  the 
humerus  is  not  imcommon,  and  gives  rise 
to  a  marked  deformity.  The  upper  frag- 
ment is  displaced  upwards  and  outwards 
by  the  muscles  attached  to  the  great  tubero- 
sity, and  immediately  beneath  it  there  is  a 
sUght  dex^ression  ;  wliilst  the  lower  fragment 
is  drawn  in  beneath  the  coracoid  process, 
where  it  can  readily  be  felt,  especially  when 
the  elbow  is  raised  upwards  and  outwards. 
There  is  increased  mobiUty,  and  crepitus  is 
elicited  by  extension,  the  deformity  recur- 
ring when  extension  is  removed. 


Separation  of  the  upper  epiphysis  of 
the  humerus  may  occur  imder  the  age  of 
twenty.  The  deformity  is  the  same  as  in 
fi'acture  of  the  surgical  neck,  but  the  end 
of  the  lower  fragment  is  less  angular  and 
bony  crepitus  is  absent.  See  Humerus, 
Fractmres  of  the ;  Sepakation  of  Epiphyses. 

Diseases  about  the  shoulder  are  nu- 
merous, but  less  compHcated  than  the  re- 
sults of  injury.  Lipomata  are  not  uncom- 
mon; they  are  painless,  movable,  semi- 
fluctuating,  but  feel  soUd  and  lobulated 
when  pressed  laterally.  A  Bursa  is  some- 
times met  with  on  the  point  of  the  shoulder 
in  those  who  carry  weights  ;  it  is  adherent, 
has  a  thickened  margin,  and  a  fluctuating 
centre  which  yields  clear  glutinous  fluid 
on  punctm-e.  Gumma  may  be  met  with  at 
the  back  of  the  shoulder ;  the  history  and 
concomitant  tertiary  signs  of  syphilis  would 
assist  the  diagnosis.  Sebaceous  Cysts  are 
known  by  their  relation  to  the  skin,  which 
they  thin  out  and  are  adherent  to;  they 
fluctuate,  and  the  skin  is  often  discoloured 
over  them.  H.ematoma  or  Abscess  may 
follow  injury.  Other  tumours  commencing 
in  the  superficial  structures  are  rare. 

On  the  bones  nodes  {see  Syphilis)  may 
occm",  attacking  either  the  clavicle,  acro- 
mion, spine  of  the  scapula,  or  humerus. 
They  cause  thickening,  pain  at  night,  some- 
times fluctuation  and  tenderness,  and  are 
associated  with  other  syphiUtio  symptoms 
present  or  past.  Exostoses  are  known  by 
their  slow  growth  and  extreme  hardness ; 
Enchondeomata  by  slow  growth  and 
rounded  elastic  nodules  on  the  surface. 
Saeoomata  are  more  tmiform  on  the  sm'- 
face  and  of  more  rapid  growth;  they 
sometimes  lead  to  spontaneous  fractm-e. 
Myeloid  sarcoma  may  attack  the  upper 
extremity  of  the  humerus  in  young  persons, 
gradually  expanding  and  absorbing  the 
bone  till  a  thin  shell-hke  layer  is  left,  or 
only  periostemn. 

Inflammatory  conditions  of  the  bones 
are  at  first  associated  with  local  or  general 
fever,  and,  should  necrosis  follow,  sinuses 
wiU  form,  and  new  bone  be  deposited 
around  the  old.    See  Periostitis. 

Disease  of  the  acromio-clavicula/r  joint 
is  very  rare.  The  joint  being  subcutaneous, 
the  consequent  swelling  is  readUy  detected. 
The  writer  once  saw  this  joint  suppurate 
in  the  com-se  of  pyaemia. 

Sprains  and  injuries  of  tJie  shoulder- 
joint  are  apt  to  lead  to  pain  and  Hmitation 
of  movement,  lasting  for  weeks  or  months, 
accompanied  by  circumflex  neuralgia. 
This  nem-algia  is  especially  felt  about  the 
middle  of  the  outer  side  of  the  arm,  over 
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the  insertion  of  the  deltoid,  where  the 
circumflex  terminates  in  cutaneous  fila- 
ments. In  consequence  of  the  deltoid  cover- 
ing the  shoulder-joint,  Synovitis  causes 
no  very  characteristic  appearance,  but 
when  the  effusion  is  great,  swelling  may 
become  evident  below  the  acronaion  behind, 
and  external  to  the  coracoid  in  front. 

Chronic  disease  of  the  Shouldee-Joint 
gives  rise  to  muscular  fixation,  which  causes 
the  scapula  to  move  with  the  arm,  a  sign 
of  the  utmost  importance  when  examining 
a  child.  In  a  young  person  of  stru- 
mous diathesis,  the  joint-disease  may  take 
the  form  of  pitlpy  degeneration  of  the 
synovial  membrane,  or  it  may  be  that  the 
isease  cormnenced  in  the  bone  as  strumous 
epiphysitis  or  articular  ostitis,  and  ex- 
tended to  the  joint.  In  the  cases  of  pulpy 
disease,  there  is  usually  a  doughy  white 
swelling  about  the  joint,  and  little  pain  till 
the  later  stages,  when  the  cartilage  has 
been  removed;  whereas  in  epiphysitis  or 
articular  ostitis  the  pain  is  severe,  and  the 
swelling  at  first  confined  to  the  region  of 
the  bone.  Syphilitic  epiphysitis  occurs 
in  infants  the  subject  of  inherited  syphilis, 
and  gives  rise  to  '  pseudo -paralysis.'  Some- 
times the  epiphysis  becomes  separated, 
when  increased  mobility  and  cartilaginous 
crepitus  may  be  detected  on  manipulation. 

The  foregoing  inflanmaations  have  a 
tendency  to  suppurate  in  the  later  stages, 
whereas  the  rheumatic,  gouty,  ataxic,  and 
osteo -arthritic  have  little  tendency  to  sup- 
puration. The  rheumatic  and  gouty  may 
be  referred  to  the  constitutional  habit ;  the 
ataxic  (Charcot's  joint-disease)  is  associated 
with  locomotor  ataxy  ;  and  osteo-arthritis 
occurs  most  frequently  after  the  middle 
period  of  Ufe,  and  gives  rise  to  a  creaking 
joint  having  bony  outgrowths  aroimd.  All 
chronic  diseases  of  the  shoulder -joint  lead  to 
wasting  of  the  scapidar  muscles. 

Subdeltoid  bursitis  may  be  confused 
with  joint-inflammation.  It  gives  rise  to 
a  uniform  fluctuating  swelling  beneath  the 
deltoid,  and  pain  is  felt  during  active  move- 
ments in  which  this  muscle  contracts,  but 
passive  elevation  of  the  arm  relieves  the 
pain.  E.  Clement  Lucas. 

SHOULDER-JOINT,  Amputation  at 
the. — Amputation  at  the  shoulder -joint  is 
one  of  the  greater  surgical  operations,  which, 
as  a  rule,  is  attended  with  excellent  results. 
The  cases  indicating  it  are  compound  com- 
minuted fractures  (frequently  the  result  of 
gunshot  injury),  malignant  tmnours,  exten- 
sive necrosis,  and  aneurism.  They  are,  in 
truth,  so  various  that  no  one  method  can 


be  specially  recommended.  These  ampu- 
tations are  six  in  number — (1)  The  circular 
method  (Alanson,  Velpeau) ;  (2)  the  oval 
method  (Larrey) ;  (3)  the  antero-posterior 
flap  method  (Lisfranc,  Desault) ;  (4)  modi- 
fied oval  method  (Spence)  ;  (5)  external 
square-shaped  flap  (La  Faye,  Richeraud) ; 
(6)  semicircular  flap  by  transfixion  (Dupuy- 
tren) . 

To  Alanson  is  due  the  credit  of  having 
first  performed  and  described  amputation 
at  the  shoulder -joint  by  the  circular  method, 
the  principle  of  oblique  division  of  the 
muscles  being  adhered  to.  He  commenced 
the  circular  incision  through  the  integu- 
ments a  hand's  breadth  below  the  acromion, 
and  then  obliquely  divided  the  muscles  up 
to  the  capsular  ligament.  '  The  tendon  of 
the  biceps  and  the  capsular  Kgament  upon 
the  anterior  and  posterior  part  of  the  joint 
were  now  cut  through.  One  of  the  circum- 
flex arteries,  which  bled  a  good  deal,  was 
next  tied.  The  great  pectoral  muscle,  the 
rest  of  the  capsule,  and  aU  the  other  parts 
except  the  vessels  and  nerves  were  then 
divided,  but  previously  to  cutting  the  vessels 
a  temporary  ligature  was  put  around  them.' 
This  operation  with  slight  modifications 
has  been  practised  and  advocated  by  several 
operating  surgeons  of  repute,  notably  by 
Velpeau,  who  believed  that  no  method  gave 
better  results  or  could  be  performed  with 
greater  expedition  than  the  circular.  How- 
ever, notwithstanding  these  high  credentials, 
this  operation  is  now  seldom,  if  ever,  per- 
formed, chiefly  on  account  of  its  being,  as 
Mr.  Lane  observes,  '  more  diflicult  of  per- 
formance than  the  other  methods.' 

In  cases  of  fractm-e  or  tiimours  of  the 
arm  indicating  amputation  at  the  shoulder, 
the  oval  method  of  Larrey,  or  Spence's 
modification  of  it,  is  preferable.  The  for- 
mer is  thus  performed.  A  straight  incision 
is  made  on  the  outside  of  the  shoulder,  from 
the  tip  of  the  acromion  vertically  down- 
wards for  a  distance  of  an  inch  and  a  half 
or  two  inches.  The  deltoid  is  thus  divided 
into  two  equal  parts.  The  integuments 
being  drawn  up  towards  the  shoulder  by  an 
assistant,  the  anterior  and  posterior  flaps 
are  formed  by  '  two  oblique  strokes  of  the 
knife  made  from  within  outwards  and 
downwards,  so  as  to  cut  through  the  ten- 
dons of  the  pectoralis  major  and  latissimus 
dorsi.'  The  flaps  are  then  raised  and  the 
joint  exposed.  An  incision  over  the  head 
of  the  bone  divides  the  capsule  and  tendons 
in  immediate  connection  with  the  articula- 
tion. The  head  of  the  bone  being  rotated 
outwards,  the  posterior  ligamentous  strac- 
tures  are  divided ;  the  knife  is  then  carried 
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downwards  and  outwards  through  the  in- 
cision on  the  inner  side,  an  assistant  at  the 
same  time  compressing  the  artery  in  the 
flap  ;  and  finally  the  kmfe  is  directed  baclt- 
wards,  dividing  the  axillary  vessels.  These 
are  then  tied,  the  divided  circumflex  vessels 
being  subsequently  secured. 

Mr.  Guthrie  has  also  described  a  method 
of  amputation  at  the  shoulder  by  an  oval 
incision,  which  in  the  main  is  closely  ana- 
logous to  Larrey's  operation. 

The  late  Prof.  Spence,  of  Edinbui-gh,  de- 
scribed a  modification  of  Larrey's  operation, 
which  it  is  alleged,  results  in  a  more  shapely 
stump,  and  in  which  disarticulation  is  more 
easily  accomplished.  Another  advantage 
claimed  for  it  is  that  only  the  terminal 
branches  of  the  posterior  circumflex  ar- 
tery in  front  are  divided.  The  operation 
had  best  be  described  in  Prof.  Spence's 
words  : — '  The  arm  being  sHghtly  abducted, 
and  the  humerus  rotated  outwards,  I  cut 
down  upon  the  head  of  the  himierus  imme- 
diately external  to  the  coracoid  process,  and 
carry  the  incision  down  through  the  clavi- 
cular fibres  of  the  deltoid  and  pectoralis 
major  muscles  till  I  reach  the  humeral  at- 
tachment of  the  latter  muscle,  which  I 
divide.  I  then,  with  a  gentle  curve,  carry 
my  incision  across  and  fairly  through  the 
lower  fibres  of  the  deltoid  towards,  but  not 
through,  the  posterior  border  of  the  axilla. 
Unless  the  textures  be  much  torn,  I  next 
mark  out  the  line  of  the  lower  part  of  the 
inner  section  by  carrying  an  incision 
through  the  skin  and  fat  only,  from  the 
point  where  my  straight  incision  termi- 
nated, across  the  inside  of  the  arm  to  meet 
the  incision  at  the  outer  part.  If  the 
fibres  of  the  deltoid  have  been  thoroughly 
divided,  the  flap,  together  with  the  posterior 
circumflex  artery,  can  be  easily  separated  by 
the  point  of  the  finger  from  the  bone  and 
joint,  and  drawn  upwards  and  backwards 
so  as  to  expose  the  head  and  tuberosities, 
without  further  use  of  the  knife.  The  ten- 
dinous insertions  of  the  capsular  muscles, 
the  long  head  of  the  biceps,  and  the  capsule 
are  next  divided  by  cutting  directly  on  the 
bone.  Disarticulation  is  then  accomplished, 
and  the  limb  removed  by  dividing  the 
remaining  soft  parts  on  the  axillary  aspect. 
In  cases  where  the  hmb  is  very  muscular,  I 
dissect  the  skin  and  fat  from  the  deltoid  at 
the  lower  part,  and  then  divide  the  muscular 
fibres  higher  up  by  a  second  incision,  so  as 
to  avoid  redundancy  of  muscular  tissue.' 

The  operation  by  antero -posterior  flaps, 
the  anterior  one  being  made  by  transfixion 
and  the  posterior  by  cutting  from  within 
outwards,  is  the  one  the  writer,  as  a  rule, 


prefers.  It  closely  resembles  one  of  the 
methods  advocated  by  Dupuytren.  It  is 
comparatively  easy  of  performance,  results 
in  a  shapely  stump,  and  admits  of  greater 
faciUties  for  freely  opening  the  articulation 
than  the  other  methods.  On  the  other 
hand,  it  is  not  suitable  in  cases  of  malig- 
nant tumours  of  the  arm,  or  in  cases  where, 
owing  to  extensive  fracture,  the  leverage  of 
the  arm  is  not  available  to  raise  the  head  of 
the  bone  from  the  glenoid  cavity. 

The  operator  standing  at  the  side  of 
the  patient,  and  the  arm  bekig  raised  and 
abducted,  the  point  of  a  catlin  is  entered  im- 
mediately below  the  posterior  border  and 
at  the  greatest  prominence  of  the  acromion, 
and  the  instrument,  carried  across  the  outer 
and  anterior  aspect  of  the  head  of  the 
humerus,  is  made  to  emerge  below  and  in- 
ternal to  the  coracoid  process.  A  flap  in- 
volving the  entire  of  the  deltoid  muscle, 
down  to  its  insertion,  is  then  made.  This 
is  then  held  back,  and  the  capsule  opened. 
The  tendon  of  the  biceps  and  the  muscles 
attached  to  the  great  tuberosity  are  next 
divided,  and  the  arm  being  rotated  outwards, 
the  subscapularis  is  divided  at  its  insertion ; 
the  head  of  the  bone  can  then  be  easily  dis- 
placed forwards  and  the  knife  passed  behind 
it,  and  the  postero-internal  flap,  somewhat 
shorter  than  the  anterior  one,  cut  from 
I  behind  forwards  and  downwards.  In  doing 
this  the  surgeon,  when  operating  on  the 
i  right  side,  can  compress  the  vessels  with 
'  his  left  hand  before  they  are  divided.  On 
the  left  side  this  can  be  done  by  an  assistant. 
The  axillary  vessels,  the  posterior  circumflex 
artery,  and  smaller  muscular  branches,  will 
require  ligatmres. 

Mr.  C.  Heath  describes  a  somewhat  simi- 
lar operation ;  but  he  prefers  cutting  the  an- 
terior flap  from  without  inwards,  as  it  gives, 
according  to  him,  a  '  larger  and  more  satis- 
factory flap.'  This  method  is  clearly  pre- 
ferable in  cases  where  the  operation  has  to 
be  done  in  proximity  to  any  form  of  malig- 
nant growth.  He  describes  the  operation 
as  being  done  by  grasping  the  limb  with 
his  left  hand,  and  bringing  it  across  the 
chest ;  and  he  then  '  enters  the  point  of  an 
amputation  knife  at  the  most  prominent 
point  or  angle  of  the  acromion  process. 
With  a  sawing  movement  he  marks  out 
a  flap  of  skin  and  deltoid  muscle,  taking 
nearly  the  entire  muscle  down  to  its  inser- 
tion, and  bringing  the  incision  up  to  the 
coracoid  process,  at  the  same  time  drawing 
the  arm  away  from  the  side.  An  assistant 
grasping  the  flap  draws  it  up  so  as  to  expose 
the  shoulder-joint,  which  is  to  be  opened  by 
one  semicircular  sweep  of  the  knife  laid  on 
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•close  to  the  anatomical  neck  of  the  humerus, 
the  bone  being  rotated  by  the  left  hand  of 
the  operator  so  as  to  bring  the  several  parts 
of  the  capsule  into  view  successively.  The 
tendon  of  the  biceps  is  divided  with  the 
capsule,  and  the  head  of  the  bone  is  then 
readily  dislocated,  so  as  to  allow  the  blade 
of  the  knife  to  be  passed  behind  it  to  form 
an  inner  flap.' 

In  controlling  hemorrhage  during  the 
performance  of  this  amputation  much  as- 
sistance will  be  derived  from  compression 
of  the  subclavian  artery  against  the  first 
rib,  which  can  be  done  by  an  assistant, 
either  by  means  of  digital  or  instnunental 
pressure. 

Other  modes  of  performing  this  opera- 
tion might  be  mentioned :  for  example,  the 
single  square-shaped  flap  method  of  LaFaye, 
the  modification  of  it  by  Richeraud,  who 
added  an  internal  or  inferior  flap ;  the  an- 
terior semicircular  flap  method  made  by 
transfixion  of  Dupuytren ;  the  antero-pos- 
terior  flap  method  as  performed  by  Desault 
and  Lisfranc,  as  well  as  many  others  ;  but 
the  procedures  to  which  the  writer  has 
already  directed  attention  appear  to  him  to 
be  sufficient  to  meet  the  cases  requiring 
Bcapulo-humeral  disarticulation. 

William  Stokes. 

SHOULDER-JOINT,  Diseases  of  the. 
A  notable  feature  of  the  shoulder-joiut  is 
the  very  free  movement  which  it  allows  ia 
every  direction ;  and  one  of  the  earHest  and 
most  valuable  signs  of  disease  of  the  articu- 
lation is  an  impairment  of  this  firee  mo- 
bility. 

The  joint  is  best  examined  by  standing 
behind  the  patient,  and,  while  the  scapula  is 
firmly  grasped  near  its  neck  and  thus  fixed 
by  one  hand,  the  lower  end  of  the  hmnerus 
is  held  by  the  other  hand  and  can  be  moved 
in  various  directions.  In  the  natural  con- 
dition, this  can  be  done  without  movement 
of  the  scapula  upon  the  ribs,  unless  the 
arm  be  raised  beyond  a  right  angle  with  the 
trunk;  but  if  the  joint  be  inflamed,  very 
little  movement  of  the  humerus,  especially 
in  the  direction  of  raising  the  elbow,  causes 
a  corresponding  alteration  of  the  position 
■of  the  scapula.  Moreover,  if  the  outline  of 
the  joint  is  carefully  scanned  both  in  front 
and  from  behind,  and  compared  vidth  the 
sound  side,  swelling  may  be  detected  by 
the  alteration  of  shape  and  diminished  dis- 
tinctness of  the  smrface-markings. 

The  shoulder  is  Uable  to  all  those  forms 
of  iaflammatory  disease,  both  acute  and 
chronic,  which  are  common  to  the  articula- 
tions ;  but  is  much  less  frequently  affected 


than  the  other  joints  of  corresponding  size 
and  importance. 

Acute  synovitis  may  be  of  traumatic, 
rheumatic,  or  pysemic  origin.  There  are 
the  usual  symptoms  of  swelling,  heat,  and 
pain,  together  with  the  restriction  of  move- 
ment above  alluded  to. 

Rest,  by  bandaging  the  arm  to  the  side, 
leeching,  and  the  application  of  cold,  are 
the  appropriate  remedies,  and  with  the  use 
of  these  the  simpler  forms  of  inflammation 
usually  subside. 

Pysemic  synovitis,  which  is  not  very  un- 
common in  the  shoulder,  usually  leads, 
however,  to  early  suppuration.  Matter 
points  most  commonly  at  the  inner  side 
of  the  deltoid,  but  may  burrow  along  the 
intermuscular  planes  in  other  directions. 
Suppuration  of  this  joint  may  also  have 
its  origin  in  an  epiphysitis,  or  in  an  acute 
articular  ostitis  of  the  upper  end  of  the 
hmnerus.  It  is  a  not  uncommon  seat  of 
the  syphilitic  form  of  epiphysitis  met  with 
in  young  infants. 

Suppuration  here,  as  in  other  joints, 
calls  for  free  incision  and  drainage ;  and, 
even  when  the  destruction  of  the  articular 
surfaces  leads  to  extensive  adhesions,  the 
limb  may  be  very  useful,  owing  to  the  com- 
pensatory mobility  of  the  scapula. 

Chronic  synovitis  and  pulpy  degenera- 
tion must  be  treated  by  rest,  counter -irri- 
tation, and  attention  to  the  constitutional 
condition  in  which  it  has  its  origin.  Should 
the  disease  progi-ess  to  ulceration  of  the 
cartilages,  ankylosis  may  be  regarded  as 
a  not  mifavourable  result.  Slight  adhe- 
sions, occmring  without  much  destruction 
of  the  joint-surfaces,  may  be  ruptured  and 
good  movement  obtained ;  but  if  the  ad- 
hesions or  the  diseased  area  are  exten- 
sive, it  is  very  difficult  to  prevent  the 
recurrence  of  ankylosis,  owing  to  move- 
ment taking  place,  involuntarily,  rather  by 
means  of  the  scapula  than  at  the  shoulder- 
joint.  In  the  scrofulous  and  other  cases 
associated  with  great  synovial  thickening, 
the  disease  is  apt  to  be  slowly  progressive 
and  attended  with  troublesome  suppura- 
tion ;  and  in  these,  if  the  health  is  deterio- 
rating, it  is  better  to  excise  the  head  of  the 
humerus,  an  operation  which  gives  free 
access  to  the  joint  and  allows  of  the  removal 
of  the  diseased  membrane,  and  which  gene- 
rally leaves  a  very  useful  limb. 

The  joint  is  a  rather  favom'ite  seat  of 
osteo- arthritis,  recognisable  by  the  usual 
symptoms  of  aching  pain,  crepitation,  and 
impaired  movement,  alteration  in  the  shape 
of  the  joint-surfaces,  and  firaying  of  the 
tendons  which  play  over  them.  This  disease, 
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occurring  usually  in  the  elderly  whose  tis- 
sues are  degenerating,  admits  only  of  imllia- 
tion,  the  most  useful  measures  being  fi-ic- 
tion,  warmth,  and  aids  to  nutrition,  such  as 
cod-Uver  oil. 

It  may  be  well  to  mention  here  that  the 
bursa  beneath  the  deltoid  is  liable  to  both 
acute  and  chronic  inflammation,  giving  rise 
to  symptoms  somewhat  simulating  those  of 
disease  of  the  shoulder-joint,  but  to  be  dis- 
tinguished from  it,  chiefly,  by  the  localisa- 
tion of  the  swelling  and  pain,  and  the 
mobUity  of  the  humerus  on  the  scapula. 

J,  Waekington  Hawaed. 

SHOULDER-JOINT,  Dislocations  of 
the. — Dislocations  of  the  upper  extremity  of 
the  humerus  are  very  frequent,  owing  to 
the  shallow  glenoid  cavity,  the  loose  cap- 
sule of  the  joint,  and  the  exposed  situation  of 
the  bone.  The  shoulder-joint  is,  indeed,  far 
more  frequently  dislocated  than  any  other 
joint  in  the  body.  The  displacement  is 
usually  occasioned  by  a  fall  on  the  shoulder, 
sometimes  by  a  faU  on  the  elbow  or  hand, 
and,  in  rare  instances,  by  such  accidents  as 
a  jump  from  a  height  into  water  with  the 
arms  extended,  falling  through  a  trap-door, 
catching  hold  of  a  ladder  to  prevent  faUing, 
or  a  direct  blow  delivered  on  the  upper  end 
of  the  humerus.  It  has  also  been  occasioned 
by  muscular  action.  There  are  fom-  regular 
dislocations  of  the  shoulder-joint  named 
from  the  position  in  which  the  head  of  the 
himaerus  is  found — viz.  (1)  subcoracoid, 
which  is  by  far  the  most  common ;  (2)  sub- 
glenoid, the  next  in  frequency ;  (3)  sub- 
spinous, which  is  imcommon ;  and  (4)  sub- 
clavicular, which  is  very  rare.  Besides  these, 
certain  anomalous  dislocations  have  been 
described  —  viz.  the  supracoracoid,  when 
the  coracoid  process  has  been  broken  and 
the  head  of  the  bone  Lies  upon  its  base,  and 
the  luxatio  erecta,  a  variety  of  the  sub- 
glenoid. Dislocations  of  the  shoulder  are 
very  uncommon  under  the  age  of  fifteen, 
and  much  more  frequent  in  males  than  in 
females,  the  proportion  being  about  five  to 
one. 

Signs  common  to  all  forms. — There  are 
certain  signs  of  dislocation  at  the  shoulder- 
joint  which  are  common  to  all  forms.  These 
are — the  angular  appearance  of  the  shoulder 
and  depression  beneath  the  acromion ;  the 
projection  of  the  elbow  from  the  side ;  the 
limitation  of  both  voluntary  and  passive 
movements ;  the  increased  vertical  measui'e- 
ment  when  a  tape  is  carried  through  the 
axilla  and  over  the  shoulder  (Callaway's 
test) ;  inability  to  bring  the  elbow  to  the 
side  when  the  hand  is  directed  to  the  oppo- 


site shoulder  (Dugas's  test) ;  a  ruler  applied' 
to  the  dislocated  humerus  may  be  made  tO' 
touch  the  acromion  and  external  condyle 
at  the  same  time  (Hamilton's  test) ;  finally, 
the  rounded  head  of  the  humerus  will  be 
detected  lying  in  some  abnormal  position. 

The  Subcoracoid. — This  variety,  which 
includes  many  cases  that  were  described 
formerly  as  dislocations  into  the  axilla,  and 
some  that  were  regarded  as  dislocations 
forward  beneath  the  clavicle,  has  been 
proved,  both  by  pathological  demonstration 
and  clinical  observation,  to  be  the  most 
common  form  of  displacement  at  the- 
shoulder.  It  comprises  born  the  intracora- 
coid  and  subcoracoid  varieties  of  Malgaigne. 

The  symptoms  which  distinguish  it  are 
as  follows : — The  angular  appearance  of  the 
shoulder  is  well  marked ;  the  elbow  projects 
fr'om  the  side,  and  is  directed  slightly  back- 
wards; the  pectoral  fold  is  widened  and 
somewhat  prominent ;  the  head  of  the  bone 
can  be  felt  fr-om  the  axiUa  and  beneath  the 
coracoid  process,  and  its  position  can' be 
made  more  evident  in  the  axilla  by  raising 
the  elbow  ;  there  is  great  pain  from  pres- 
sure on  the  nerves,^  and,  usually,  neither' 
lengtheningnor  shortening,  but  the  measure- 
ment from  the  tip  of  the  acromion  to  the 
external  condyle  may  vary  to  the  extent  of 
half  an  inch  in  either  direction.  Malgaigne 
described  as  subcoracoid  only  those  in 
which  the  head  of  the  humerus  lay  on  the 
anterior  edge  of  the  glenoid  cavity,  and  all 
those  in  which  haK  or  two-thirds  of  the 
head  of  the  humerus  lay  to  the  inner  side 
of  the  coracoid  process  he  termed  intracora- 
coid.  The  head  of  the  humerus  lies  on  the 
venter  of  the  scapula  beneath  the  subscapu- 
laris  muscle.  A.  partial  dislocation  in  this 
direction  was  described  by  Cooper  and 
Malgaigne,  the  head  of  the  bone  being  sup- 
posed to  partially  escape  on  the  edge  of  the 
glenoid  cavity,  without  rupture  or  with 
slight  tearing  of  the  capsule.  In  Soden's 
case,  beUevedto  be  of  this  nature,  the  escape 
of  the  biceps  tendon  from  its  groove  was 
foimd  to  be  the  cause  of  the  pain,  fixation, 
and  deformity,  and  in  other  cases  this- 
tendon  has  been  found  ruptured.  In  a  case 
reported  by  Eve,  in  1880,  classed  by  him  as 
complete,  the  capsule  was  found  to  have 
been  lifted  up  with  the  periosteum  fr-om  the 
front  of  the  scapula,  and  a  mark  on  the  car- 
tilage at  the  back  of  the  head  indicated  the 
spot  where  this  had  lodged  on  the  margin 
of  the  glenoid  cavity. 

The  Subglenoid  variety  comes  next 
in  point  of  frequency  to  the  subcoracoid, 
with  which  it  presents  many  points  of 
similarity.    The  angular  appearance  of  tha 
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shoulder  is  more  strongly  marked  than  in 
that  form,  and  the  deltoid  is  rendered  very 
tense.  The  elbow  projects  farther  from  the 
side,  and  the  depression  beneath  the  acro- 
mion is  more  evident,  and  is  equally  per- 
ceptible both  in  front  of  and  behind  the  joint. 
There  is  lengthening  of  about  an  inch,  and 
the  fingers,  placed  in  the  axilla,  readily  de- 
tect the  head  of  the  humerus,  v^hich-is 
lodged  on  the  margin  of  the  scapula  between 
the  long  head  of  the  triceps  and  the  subscapu- 
laris.  Lengthening  is  often  apparent  rather 
than  real;  the  external  condyle  being  ap- 
proximated to  the  acromion  by  the  abduc- 
tion and  loss  of  rotundity  at  the  shoulder. 
The  pectoral  fold  is  much  widened,  but  less 
prominent  than  in.  the  subcoracoid  variety, 
and,  on  pressure  being  made,  an  interval 
will  be  detected  between  the  head  of  the 
bone  and  the  coracoid  process.  Pain  and 
numbness  are  felt  from  stretching  of,  and 
pressure  on,  the  axillary  nerves.  This  form 
of  dislocation,  if  left  unreduced,  is  liable  to 
become  converted  into  the  subcoracoid, 
partly  as  the  result  of  muscular  action  and 
partly  from  attempts  to  bring  the  elbow 
nearer  to  the  side. 

The  Subspinous  is  an  uncommon  form 
of  dislocation,  of  which  the  wiiter  has  seen 
but  two  instances.  It  includes  both  the 
subacromial  and  subspinous  varieties  of 
Malgaigne.  In  stout  subjects  it  is  more 
liable  to  be  overlooked  than  any  other  form, 
but  in  thin  persons  it  is  easily  detected. 
The  angular  appearance  of  the  shoulder, 
though  present,  is  less  marked  than  in  any 
of  the  other  varieties.  The  elbow  is  directed 
forwards  and  outwards,  but  not  far  from 
the  chest-wall.  There  is  usually  no  altera- 
tion in  the  length  of  the  arm.  The  head  of 
the  bone  may  be  felt  in  the  subspinous 
fossa,  where  it  Kes  below  the  acromion  or 
spine  and  beneath  the  infraspinatus  muscle. 
The  anterior  part  of  the  shoulder  is  de- 
pressed, and  the  coracoid  process  is  abnor- 
mally distinct.  The  subscapularis  muscle  is 
liable  to  be  detached  from  its  tuberosity  by 
the  force  which  produces  the  dislocation, 
and  the  infraspinatus  is  damaged  by  the 
head  beneath  it. 

The  Subclavicular  is  the  rarest  of  the 
four  regular  dislocations  of  the  shoulder- 
joint.  In  this  form,  the  head  of  the  bone 
is  driven  forwards  past  the  coracoid  process, 
and  lies  internal  to  it  beneath  the  clavicle. 
The  arm  hes  close  to  the  chest-waU,  and 
the  elbow  is  directed  outwards  and  back- 
wards. The  head  of  the  bone  is  easily  felt 
in  its  new  position,  and  sometimes  it  be- 
comes subcutaneous  between  the  pectoraUs 
major  and  deltoid.  There  is  usually  shorten- 


ing of  about  an  inch.  The  shaft  of  the 
hiunerus,  but  not  the  head,  can  be  felt  in 
the  axilla,  and  the  back  of  the  shoulder  is 
particularly  flattened. 

Anomalous  Dislocations. — The  Supra- 
coracoid. — Malgaigne  first  described,  imder 
this  term,  the  case  of  a  man,  aged  sixty- 
eight,  who  fell  from  a  load  of  faggots  upon 
his  shoulder  and  ai-m.  The  head  projected 
upwards  and  forwards,  lying  on  the  coraco- 
acromial  hgament,  corresponding  externally 
to  the  inner  edge  of  the  acromion  and  in- 
ternally covering  the  coracoid  process, 
whilst  the  deltoid  was  much  thinned  over 
it.  Eeduction,  apparently  not  quite  com- 
plete, was  accomplished  when  seen  two  and 
a  half  months  after  the  accident,  by  raising 
the  elbow  and  pressing  on  the  head. 
Holmes  has  since  pubUshed  an  account  of 
a  dissection  of  a  case  in  which  the  head 
had  passed  though  the  deltoid,  had  broken 
the  coracoid  process,  and  lay  upon  the- 
stump. 

The  luxatio  erecta  is  a  curious  and  in- 
teresting variety  of  the  subglenoid.  Two- 
cases  have  been  described  by  Hulke  and 
one  by  Cleland.  The  peculiarity  of  the  dis- 
location is  that  the  arm  is  raised  and  fixed 
in  that  position,  the  hand  being  above  the 
head.  Cleland's  case  was  caused  by  a  fall 
when  using  crutches  ;  one  of  Hulke's  by  a. 
fall  through  a  trap-door ;  the  other  occurred 
in  a  sailor  as  the  result  of  a  faU  from  aloft, 
the  arm  being  caught  in  the  rigging. 

The  Treatment  of  dislocations  of  the 
shoulder  is  to  replace  them  without  delay 
either  by  extension  or  rotation,  after  which 
the  arm  should  be  fixed  for  a  fortnight  or 
three  weeks  (according  to  the  amount  of 
damage  present),  and  then  gentle  passive 
motion  be  commenced,  followed  by  frictions, 
and  perhaps  galvanism,  to  restore  the  ac- 
tivity of  the  muscles. 

The  methods  of  reduction  by  extension 
are  applicable  to  aU  forms,  whilst  the 
methods  by  rotation,  which  have  lately 
come  rather  more  into  favour,  are  supposed 
to  require  some  modification  for  the  dif- 
j  ferent  dislocations. 

The  Extension  Methods. — Extension 
with  heel  vn  the  axilla  is  perhaps  the  most 
certain  of  all  the  various  methods,  and  is 
carried  out  as  foUows.  The  patient  Hes  on 
his  back  upon  a  couch,  and  the  surgeon, 
having  uncovered  his  right  foot,  if  for  the 
I  right  shoulder,  thi-usts  his  heel  (not  sole) 
into  the  axilla.  Seizing  the  foreai-m  with 
both  hands  at  the  wrist,  he  makes  extension 
in  the  direction  of  the  dislocated  humerus, 
and  then  draws  the  arm  across  the  patient's 
I  trunk.     In  this  way  the  heel  acts  as  & 
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fulcrum,  by  means  of  which  the  head  of  the 
humerus  is  forced  outwards  into  its  socket, 
if  no  ansesthetic  is  at  hand,  the  aid  of  assis- 
tants may  be  required  to  overcome  the 
resistance  of  the  muscles.  They  may  help 
by  puUing  on  a  jack-towel  fixed  by  a  clove- 
hitch  to  the  arm  above  the  elbow,  and  they 
should  follow  the  motion  inwards  made  by 
the  surgeon. 

Knee  in  the  axilla  (Astley  Cooper's 
method). — The  patient  sits  in  a  chair,  and 
the  surgeon,  standing  behind,  places  one  foot 
on  the  edge  of  the  chair,  using  the  right 
knee  for  the  left  shoulder  and  vice  versa. 
The  dislocated  humerus  is  drawn  over  the 
surgeon's  knee  and  forced  downwards,  by 
which  movement  the  head  of  the  bone  is 
thrown  out  into  its  place.  A  somewhat 
similar  plan,  originally  described  by  Hippo- 
crates and'  revived  by  Morgan,  is  that  of 
drawing  the  ai-m  over  the  back  of  a  chair. 
Slingkig  the  patient  over  the  surgeon's 
shoiilder  by  the  dislocated  arm,  or  over  the 
step  of  a  ladder,  are  both  methods  mentioned 
by  Hippocrates.  The  weight  of  the  patient's 
body  would  then  be  the  extending  force. 
'Cooper  mentions  the  case  of  a  farmer,  who 
learnt  to  reduce  a  frequently  recurring  dis- 
location by  leaning  over  a  gate  and  seizing 
the  third  or  fourth  bar  on  the  other  side. 
The  fist,  the  forearm,  and  an  iron  knob 
have  also  been  used  in  the  axilla. 

Upward  extension  (White's  method). — 
A  dislocation  may  be  reduced  by  drawing 
the  arm  directly  upwards,  or  upwards  and 
backwards.  The  bone  impinges  first  on  the 
margin  of  the  glenoid  cavity,  then  against 
the  acromion,  and  is  thus  partly  raised  and 
partly  levered  into  place.  If  without  assis- 
tance, the  surgeon  should  stand  behind  the 
patient,  and  placing  one  hand  on  the 
shoiilder  should  seize  the  vsrist  or  elbow 
with  the  other,  and  draw  the  arm  forcibly 
upwards  and  backwards.  Another  way, 
that  of  La  Mothe,  which  gives  more  power, 
is  to  seat  the  patient  on  the  floor ;  the  sur- 
geon then  places  one  foot  on  the  shoulder 
to  make  counter-extension,  whilst  with  both 
hands  he  grasps  the  wrist  and  makes  exten- 
sion on  the  forearm.  With  two  assistants, 
one  should  fix  the  shoulder  and  the  other 
raise  the  arm ;  the  surgeon  is  then  free  to 
manipulate  the  head  of  the  bone  into  place. 
Upward  extension  is  said  to  have  been 
practised  by  Bnmus  as  early  as  the  thir- 
teenth century. 

Lateral  extension  maj  be  made  by 
jilacing  the  patient  on  a  couch  and  fixing 
the  trunk  by  a  round  towel,  spht  to  allow 
the  arm  to  pass  through.  The  arm  may 
then  be  seized  and  extended  at  right  angles 


to  the  trunk.  Another  way  suggested  by 
Gordon  is  to  lay  the  patient  on  his  sound 
side,  then  to  raise  the  dislocated  arm  at  a 
right  angle  with  one  hand,  whilst  the  other 
is  used  to  press  on  the  head  of  the  bone ;  or, 
assistants  may  attempt  to  Uft  the  patient 
by  the  arm,  whilst  the  surgeon  uses  both 
his  hands  in  manipulating  the  dislocated 
head  of  the  humerus.  A  different  method 
of  employing  lateral  extension  has  some- 
what recently  been  advocated  by  KeUy,  and 
appears  to  be  efl&cient  if  not  elegant.  The 
patient  Ues  on  his  back  at  the  edge  of  a 
couch,  Vfith  his  arm  at  right  angles  to  the 
trunk.  The  surgeon  presses  his  hip  into 
the  patient's  axilla,  and  folding  the  arm 
around  his  pelvis  holds  it  by  the  wrist 
against  the  unengaged  side  of  his  pelvis, 
then  by  rotating  his  body  outwards  he 
makes  extension  and  pressiire  on  the  arm, 
which  effect  the  reduction. 

Lateral  extension  may  be  also  made  by 
pressing  the  foot  against  the  patient's  chest- 
wall  for  counter-extension,  whilst  pulling- the 
arm  directly  outwards  ;  or,  as  recommended 
by  Nathan  Smith,  the  counter-extension 
may  be  made  from  the  opposite  wrist. 

When  pulleys  are  used  for  unreduced 
dislocation  (a  method  now  seldom  em- 
ployed), extension  is  usually  made  in  the 
same  direction,  the  trunk  of  the  patient 
being  fixed  by  a  spht  towel,  and  the  girth 
for  the  pulleys  being  apphed  to  the  arm 
above  the  elbow.  Skey's  iron  knob  had 
branches  to  project  in  front  and  behind  the 
axilla,  by  which  the  shoulder  was  fixed,  so 
that  the  pulleys  might  act  in  the  same 
direction  as  when  employing  the  heel  in 
the  axilla. 

The  Eotation  Methods,  like  those  by 
extension,  are  very  ancient,  but  are  con- 
stantly being  re-invented  with  sUght  modifi- 
cations by  modern  writers.  Hippocrates 
describes  reduction  by  flexing  the  elbow, 
drawing  it  back,  and  rotating  the  arm.  It 
is  somewhat  curious  to  note  that  different 
authors  advise  rotation  in  opposite  direc- 
tions for  the  same  dislocation,  and  their 
efforts  appear  to  be  followed  by  equal 
success.  It  is  evident  the  mechanism  o{ 
reduction  must  differ  in  the  two  cases. 
Most  authors  now  agree  in  SbdyiBuig  rotation 
inwa/)-ds  for  the  common  forward  disloca- 
tions and  rotation  outwards  for  the  dorsal 
dislocation.  Supposing  the  ordinary  sub- 
coracoid  dislocation  to  have  occurred,  the 
capsule  will  be  ruptured  at  the  anterior  and 
lower  part,  whilst  the  upper  and  back  part, 
with  which  the  muscles  of  the  great  tuber- 
osity are  incorporated,  will  be  very  tense. 
Baising  the  arm  and  rotating  it  inwards 
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will  cause  the  head  to  travel  along  the  edge 
of  the  glenoid  cavity  and  slip  over  as  in 
reduction  by  rotation  at  the  hip.  Much 
assistance  wiU  be  given  by,  at  the  same 
time,  pressing  the  head  outwards. 

Kocher's  method  consists  in  flexing  the 
forearm  to  a  right  angle,  pressing  the  elbow 
towards  the  side,  rotating  the  arm  outwards 
till  resistance  is  experienced,  then  raising 
the  arm  and  rotating  it  inwai'ds  so  that 
the  hand  drops  over  the  opposite  shoulder. 
H.  H.  Smith's  method  differs  httle  from 
this  and  was  pubhshed  earlier.  He  directs 
that  the  forearm  should  be  flexed  and  raised 
from  the  side ;  secondly,  the  humerus 
should  be  rotated  upwards  and  outwards; 
and  thirdly,  this  movement  should  be  re- 
versed, the  hmnerus  being  rotated  down- 
wards and  inwards,  and  the  elbow  carried 
to  the  side.  Malgaigne  also,  following  the 
Hippocratic  method  of  rotating  inwards, 
foimd  that  he  could  reduce  nearly  every 
subcoracoid  case  on  the  cadaver  by  this 
means. 

notation  outwards  would  seem  to  be  a 
more  recent  practice,  and  to  have  com- 
menced with  Syme,  whose  method  was  to 
fix  the  acromion  with  one  hand,  then  flex 
the  forearm  to  a  right  angle  and  draw  the 
elbow  suddenly  back,  at  the  same  time  ro- 
tating the  arm  outwards.  Professor  Gunn, 
quite  recently,  has  advised  rotation  out- 
wards for  the  reduction  of  dislocation  for- 
wards, believing  it  right  to  relax  the  upper 
and  back  part  of  the  capsule.  He  advises 
that  an  assistant  should  fix  the  shoulder, 
whilst  the  surgeon  raises  the  arm  to  a 
horizontal  position,  carries  it  backwards, 
rotates  it  outwards,  and  draws  it  into  posi- 
tion. For  similar  reasons,  he  advises  that 
for  subspinous  dislocations  the  arm  should 
be  raised  and  rotated  inwards. 

The  writer  has  found  the  following 
method  very  efficient.  Standing  behind 
the  patient,  he  seizes  the  forearm  just  below 
the  elbow,  flexes  it,  raises  the  arm  to  a 
right  angle  and  rotates  it  outwards  ;  then, 
placing  his  disengaged  fist  in  the  axiEa,  he 
makes  circumduction  outwards  and  brings 
the  elbow  backwards  and  downwards  to 
the  side.  E.  Clement  Lucas. 

SHOULDER- JOINT,  Excision  of  the. 
See  Joints,  Excision  of. 

SICK-EOOM,  Management  of  the.— 
In  this  short  article  it  is  intended  merely 
to  sketch  the  duties  of  the  surgeon  and  nurse 
as  regards  nursing  surgical  patients.  The 
ward  of  a  hospital  is,  or  ought  to  be,  so  placed, 
apportioned,  and  hygienically  arranged,  that 


it  needs  not  the  strict  surveillance,  in  pre- 
paration and  choice,  that  a  room  in  a  private 
house  for  the  reception  of  the  sick  neces- 
sitates. When  selecting  a  sick-room,  or  a 
room  for  operation  and  subsequent  rest  in 
a  private  house,  look  after  the  following 
points  : — (1)  Get  a  room  on  the  top  floor, 
or,  at  any  rate,  not  lower  than  the  second. 
(2)  The  room  window  should  look  south- 
erly, light  and  sun-penetrated  air  being 
life  itself  to  the  patient.  (3)  Choose  as 
quiet  a  room  as  possible.  (4)  A  room  of  a 
good  size  is  essential.  By  that  is  meant  a 
room  of  such  a  size  that  it  can  be  venti- 
lated without  draughts. 

The  Dvmensions  of  a  Boom  in  cubic  feet 
can  be  obtained  by  measuring,  and  multi- 
plying the  length  by  the  breadth  by  the 
height,  in  feet.  Supposing  these  were  15  by 
10  by  7,  the  dimensions  of  such  a  room  would 
be  1,050  in  cubic  feet.  This  is  the  smallest 
room  any  sick  person  should  be  put  into. 
In  a  hospital,  each  bed  should  be  allowed 
not  less  than  100  square  feet  of  superficial 
area,  and  a  cubic  space  of  not  less  than 
1,000  cubic  feet. 

To  prepare  a  Boom  to  receive  a 
Patient, — Eemove  fi-om  the  room  every 
piece  of  furniture  and  clothing  which  can  be 
dispensed  with.  Eemove  the  carpets ;  empty 
the  cupboards  and  chest  of  drawers  ;  remove 
trunks,  boxes  firom  below  the  bed,  &c.,  as 
these  occupy  space  and  so  diminish  the 
breathing  air  available  for  the  patient.  Dust 
the  room  out,  not  by  flapping  the  dust  from 
the  mantelpiece  on  to  the  floor,  but  by  care- 
fully wiping  the  walls  with  a  damp  cloth, 
cleaning  out  the  cupboards,  pulling  out  each 
drawer  and  inverting  it.  ^Vhen  the  dust  has 
settled  upon  the  floor,  use  a  broom  with  a 
piece  of  moist  flannel  tied  over  it — this  is 
the  means  to  be  employed  always  in  a  sick- 
room when  the  patient  is  in  the  room  :  in 
this  way  wiping  and  dusting  are  done  with- 
out causing  inconvenience  or  dampness.  All 
dust  from  the  sick-room  floor  is  to  be 
burned  in  the  fire  in  the  sick-room  itself. 
Eemember  that  below  the  bed,  the  chest  of 
drawers,  and  the  basin-stand  dust  lies  un- 
seen, but  is  not  the  less  dangerous,  and 
requires  removal  if  the  room  is  to  be  kept 
sweet.  The  floor  is  then  washed,  the  metal 
bedstead  wiped,  the  fire  lit,  the  window 
opened  widely,  and  the  room  left  for  a 
while.  When  the  floor  is  dry,  put  the  bed- 
stead in  its  place — which  ought  to  be  against 
a  partition  wall,  between  the  door  and 
window,  so  as  to  be  out  of  the  aii*  passing 
towards  the  fireplace  from  each  of  these. 

The  bedstead  ought  to  be  of  metal,  six 
feet  three  inches  long,  and  three  feet  six. 
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inches  wide.  Eheocline  springs  or  a  wire 
mattress  may  be  used,  and  a  hair  mattress 
placed  thereon;  but  in  case  of  fractures 
these  luxuries  must  be  dispensed  with,  and 
fracture  -  boards  used  instead  —  i.e.  deal 
boards,  perforated  with  many  holes,  cut 
about  one  foot  six  inches  in  width,  and  in 
length  equal  to  the  breadth  of  the  bed.  Four 
such  boards  would  ordinarily  be  required. 
A  woven  wire  mattress  with  a  thin  hair 
mattress  laid  thereon  is  apt  to  be  very  cold. 
If  two  mattresses  are  used,  the  lower  may 
be  of  straw ;  the  straw  must  be  burnt  after- 
wards. If  much  discharge  is  expected,  place 
a  piece  of  macintosh  over  the  mattress ;  in- 
stead, a  blanket  is  used  by  some,  but  it  is 
apt  to  act  Hke  a  poultice  and  cause  bed- 
sores. 

Over  these  a  sheet  is  now  laid  and  tucked 
tightly  beneath  the  upper  mattress,  if  two 
are  used.  Do  not  wrap  the  bolster  up  in 
the  imder-sheet.  It  is  the  nurse's  bounden 
duty  to  be  continually  pulling  the  under- 
Bheet  straight :  this  she  cannot  do  without 
displacing  the  bolster  and  patient  down  the 
bed,  if  the  bolster  is  wrapped  up  in  the 
under-sheet.  Complete  the  covering  by  an 
upper-sheet,  blankets  according  to  the  sea- 
son of  the  year,  and  a  light  chintz  quUt. 
Avoid  heavy  counterpanes  sweeping  the 
floor  on  either  side ;  exclude  also  a  valance 
and  curtains. 

The  Fire. — Place  coals  on  the  fire  by 
the  hand,  to  avoid  noise.  Coals  are  laid  on 
a  piece  of  canvas  or  paper  on  the  floor ;  a 
large  glove  is  hung,  say,  on  the  bell-pull 
above,  and,  sHpping  the  hand  into  that,  lift 
the  coals.  Dispense  with  a  coal-scuttle  and 
all  fire-irons,  except  a  poker.  Should  the 
room  be  full  of  smoke,  cover  the  patient's 
head  with  the  sheet,  open  the  door  and  win- 
dow wide  ;  the  room  will  be  thereby  cleared 
in  a  minute  or  two.  Should  the  chimney 
require  sweeping,  have  it  swept,  but  pre- 
viously put  an  extra  blanket  oVer  the  patient 
and  a  hot  bottle  in  bed.  It  is  the  putting  out 
the  fire,  especially  in  cold  weather,  wherein 
the  danger  lies — not  in  the  smell  of  soot.  The 
temperature  of  the  room  ought,  in  surgical 
cases,  to  be  kept  about  60°  Fahr. ;  it  should 
never  be  allowed  to  fall  below  58°.  When 
lung-troubles  arise,  the  temperature  ought 
to  be  kept  between  65°  and  Hang  the 

thermometer  at  the  head  of  the  bed  close  to 
the  patient. 

Ventilation. — In  a  room  of  1,000  cubic 
feet,  each  person  requires  the  air  changed 
thrice  per  hour.  Fresh  air  comes  from  the 
window,  not  from  the  door.  The  air  is  to 
be  admitted  in  such  a  way  that  it  has  an 
upward  direction  as  it  enters.    In  the  case  j 


of  an  ordinary  two-sash  window,  the  plan 

recommended  by  Bird  is  the  most  simple  

throw  up  the  lower  sash,  and,  placing  a 
board  along  the  gap  made  below,  shut  the 
lower  sash  down  upon  it.  By  this  means  air 
can  only  enter  by  the  centre  of  the  window, 
when  it  is  sent  upwards  to  the  ceiling, 
where,  meeting  the  hot  air  of  the  room,  it 
is  warmed  and  falls  gently  Hke  spray  from 
a  fountain  on  the  patient,  and  not  as  a 
torrent,  which  it  would  do  were  the  top  of 
the  window  opened.  The  board  used  may 
vary  from  one  to  six  inches  in  depth,  ac- 
cording to  the  season  of  the  year. 

To  Wash  a  Patient  in  Bed. — Use  tepid 
water,  soap,  and  a  flannel  cloth.  Place  a 
towel  on  the  pUlow  to  protect  it ;  wash  the 
face,  neck,  and  hair  of  a  boy  or  man  daUy, 
wash  a  woman's  hair  once  a  week.  Now, 
bring  an  arm  from  beneath  the  bedclothes, 
place  a  towel  lengthwise  below  it  to  protect 
the  sheets,  and  tuck  the  bedclothes  round 
the  shoulder  ;  wash  and  dry  the  limb,  and 
put  it  back  beneath  the  clothes.  Kepeat 
this  process  with  all  the  hmbs  seriatim.  To 
wash  the  front  of  the  body  pull  the  night- 
dress up,  and  the  bedclothes  down ;  tuck  a 
towel  on  either  side  of  the  body  so  as  to 
protect  the  sheet ;  wash  and  dry  the  part 
exposed.  To  wash  the  hack,  turn  the  patient 
on  one  side,  thus :  standing  on  the  floor,  the 
nurse  places  one  hand  behind  the  patient's 
far-oflf  shoulder,  the  other  behind  the  far-off 
hip  ;  if  the  patient  is  able  to  do  so  he  ought 
to  place  his  arms  aroimd  the  nurse's  neck. 
The  nurse  can  then  tmn  the  patient  gently 
over  upon  the  side ;  bare  the  back,  tuck  a 
towel  below  to  catch  the  water,  wash  and 
dry  the  parts,  and  replace  the  patient.  A 
patient  is  thus  washed  without  more  than 
a  small  part  of  the  body  being  exposed  at  a 
time. 

To  make  a  Bed  without  moving  the 
patient  from  the  horizontal  position. — 
Without  removing  the  bedclothes,  ghde  the 
patient  to  the  edge  of  the  bed  next  the  fire. 
Place  three  or  four  bedroom  chairs  along  that 
side  of  the  bed,  with  the  backs  next  the 
fire.  On  the  chairs  lay  a  bolster  or  pillows 
until  this  temporary  couch  is  on  a  level  with 
the  mattress.  The  nurse,  reaching  over  the 
backs  of  the  chairs,  now  glides  the  patient, 
who  can  very  rarely  assist  her,  on  to 
the  improvised  bed,  where,  covered  oyer 
with  blankets  or  a  rug,  the  patient  lies 
whilst  the  bed  is  being  made.  If  the  nurse 
even  have  two  beds  at  her  command,  she 
will  not,  working  by  herself,  find  it  so  easy 
to  move  a  patient  on  to  the  spare  bed  as  by 
the  method  given,  if  the  horizontal  j)osition 
is  to  be  maintained.    Do  not  use  a  sofa 
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■or  couch  instead  of  the  chairs.  In  making 
the  bed,  throw  the  blankets  one  by  one, 
not  all  in  a  heap,  over  chans,  &c.,  in  the 
room ;  or,  if  allowable,  on  the  stair-rail 
outside  the  bedroom  door.  Turn  the  mat- 
tress, or  hold  it  up,  to  let  the  air  get  at 
its  under  surface.  When  the  bed  is  made 
lip,  retain  around  the  patient  the  blanket 
in  which  he  is  enveloped,  and  glide  him 
back  into  bed ;  remove  the  blanket  around 
him  when  he  is  warm  in  bed. 

To  change  Sheets.— Waxm  and '  air '  the 
clean  sheet ;  roll  it  up  lengthwise ;  lay  it 
thus  rolled  on  one  side,  say  the  right,  of 
the  bed.  Pull  the  soiled  under-sheet  from 
below  the  bolster,  roll  it  up  lengthwise, 
and  imroll  the  clean  sheet,  up  to  the 
patient's  right  side.  The  nurse  goes  round 
to  the  left  side  of  the  bed,  turns  the  patient 
on  his  left  side,  as  directed  for  washing,  and 
continues  the  process  of  rolling  up  and  un- 
rolling the  sheets  up  to  the  patient's  left 
side.  Then,  replacing  the  patient,  he  lies  on 
the  clean  sheet,  and  the  two  appearing  at 
his  left  side,  the  soiled  is  removed  and  the 
clean  one  tucked  in.  The  sheet  can  also 
be  changed  by  rolling  or  dragging  it  down 
from  the  top  to  the  bottom  of  the  bed. 
This  is  easily  done  when  two  are  engaged 
in  it,  or  when  the  patient  can  sit  up  in  bed, 
but  otherwise  it  is  a  rude  proceeding.  It 
is  necessary,  however,  in  a  case  of  fractured 
leg,  when  the  patient  dare  not  be  turned  on 
the  side. 

Soiled  Linen  must  be  immediately  re- 
moved from  the  sick  room,  placed  in  a  jar 
outside  the  room,  and,  if  non-infectious,  sent 
to  the  laundry  immediately ;  if  infectious, 
boihng  water  is  poured  over  it  and  a  solu- 
tion of  1  in  80  of  carbolic  acid,  until  the 
linen  is  covered  and  a  strong  odour  of  car- 
bolic is  smelt.  Filthy  bandages  are  to  be 
burned  immediately,  it  may  be  in  the  fire 
of  the  sick  room.  Bandages  used  for  fixing 
splints  may,  after  disinfection  by  boiling  in 
soft  soap  and  soda,  be  used  again. 

Utensils. — Cleanliness  of  the  utensils  in 
the  room,  whether  in  sickness  or  health,  is 
a  necessary  axiom.  Carbolic-acid  solution 
(1  in  60)  may  be  placed  in  the  wash-hand- 
basin,_  in  the  bed-pan,  in  the  chamber- 
utensU,  the  bleeding  bowl,  the  dressing 
basin,  &c.,  or  carboUc  powder  may  be 
sprinkled  in  them  instead.  This  provides 
for  the  presence  of  a  disinfectant  in  the 
room,  which,  by  its  decided  odour,  satis- 
factorily asserts  its  presence  and  activity. 
All  slops  must  be  removed  at  once,  carried 
to  the  water-closet  (or  cesspool)  and  there 
emptied.  The  utensil  should  be  there  rinsed 
out,  di-ied,  have  carbolic  powder  sprinkled 


therein,  and  not  be  brought  into  the  sick- 
room until  it  is  wanted.  Every  pail  and 
bed-pan  used  should  be  of  white  glazed 
earthenware,  and  have  a  tight-fitting  lid. 
Place  no  utensil  under  the  bed,  not  even 
when  dried  and  disinfected ;  it  cannot  get 
sweet  there — it  must  have  a  fr'ee  circulation 
of  air  around  it. 

Feeding  Patients. — It  is  needless  to  teU 
medical  men  to  be  careful  about  the  time 
of  feeding,  the  kind  of  food  to  be  given,  the 
method  of  its  preparation,  the  needful  time 
for  changing  it,  &o.  These  are  the  first 
diities  and  requirements  of  practitioners; 
but  how  to  administer  the  food  few  can  tell 
the  mother,  sister,  or  vsdfe  of  the  patient — • 
the  nm-se  for  the  time  being.  When  fluid 
foods,  such  as  beef-tea  and  milk,  are  being 
given,  attend  to  the  following  points  : — 
A  drinking  cup  may  be  useful,  but  see  that 
its  spout  is  wide,  otherwise  the  patient 
gets  tfred  of  sipping  the  insipid  fluids :  he 
prefers  a  good  mouthful,  to  get  the  feeding 
process  over  quickly.  To  give  beef-tea,  say 
at  night,  when  the  patient  is  asleep,  have 
the  beef-tea  in  a  large  warmed  cup  or  jug, 
set  on  a  small  table  by  the  bedside.  The 
nurse  then,  without  speaking  or  whispering 
— and  this  is  the  difficult  thing  to  do — 
slips  her  left  hand  and  forearm  behind  the 
patient's  pillow  and  raises  the  head  slightly. 
Then  she  can— if  the  bed  is  narrow,  as  it 
ought  to  be — reach  with  the  other  hand  the 
basin  and  convey  the  food  to  the  patient's 
mouth  by  a  spoon.  Use  a  large  spoon — a 
tablespoon — and  put  little  in  it,  otherwise 
the  beef-tea  will  be  spilt  on  the  sheets, 
blankets,  night-dress,  or  beard.  A  conva- 
lescent patient  should  be  fed  vsdth  dainty 
bits,'  under,  rather  than  up  to,  his  capacity 
and  appetite. 

The  Nurse  must  wear  a  dress  which 
causes  no  noise  as  she  moves  about,  and 
which  is  pleasant  to  the  patient  to  touch. 
She  should  have  no  pins  about  her,  whereby 
to  scratch  the  patient ;  she  must  be  quiet 
and  quick,  resolute  and  gentle,  cheerful,  but 
expressionless  in  regard  to  untoward  symp- 
toms. She  has  to  observe  order  and 
punctuality  ;  and  preserve  not  only  cleanli- 
ness but  sweetness  in  her  apartment,  in  her 
patient,  and  in  her  person ;  but  above  all 
has  she  to  cultivate  gentleness  and  cheer- 
fulness of  behaviom"  towards  her  patient. 

It  is  essential  that  a  nurse's  health  be 
preserved  by  securing  her  rest  in  bed  for 
at  least  six  hom's  daily ;  and  she  ought, 
except  in  cases  of  great  emergency,  to  get  a 
daily  walk  for  an  hour.  A  murse's  meals 
should  not  be  taken  in  the  sick-room,  where 
,  the  patient  must  necessarily  smell  the  cook- 
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ing,  and  thereby  get  disgusted  for  food  him- 
self; and  the  nurse  ought  to  be  allowed 
plenty  of  time  for  her  meals,  which  should 
be  served  as  pimctually  as  those  of  the 
patient.  James  Cantlie. 

SIGAULT'S  OPERATION.  See  Sym- 
physiotomy. 

SINUS. — A  sinus  is  an  unnatural  sup- 
purating canal  which  opens  externally. 
When  it  communicates  internally  with  one 
of  the  normal  canals  or  cavities  of  the 
body,  it  is  usually  termed  a  fistula. 

The  primary  causes  are  wounds,  ab- 
scesses, or  suppuration  in  deep-seated 
structures,  such  as  bone  or  periosteum,  or 
in  cavities,  such  as  joints,  serous  sacs,  or 
the  sheaths  of  tendons.  The  secondary 
causes  are — 

(1)  The  presence  of  a  foreign  hody,  in- 
troduced from  without — e.g.  a  bullet  or  a 
piece  of  glass,  or  arising  from  inflammatory 
processes  vrithin — e.g.  a  sequestrxmi,  the 
fang  of  a  dead  tooth,  or  a  caseous  gland. 
In  this  class  may  also  be  placed  the  dis- 
charges fr'om  ulcerating  surfaces,  such  as 
those  of  a  diseased  joint.  Of  the  same 
natmre  is  the  irritation  set  up  by  the  escape 
of  secretions  or  excretions  thi-ough  an  un- 
natm-al  opening,  but  the  form  of  sinus 
which  gives  passage  to  such  materials  is 
described  under  the  head  of  Fistula  in  Ano. 

(2)  The  size  and  position  of  the  external 
aperture. — If  this  be  too  small,  or  if  it  be 
some  distance  above  the  lowest  part  of  the 
abscess-cavity,  there  will  be  an  obstacle  to 
the  free  discharge  of  pus,  and  the  walls  of 
the  cavity  vdll  be  vmable  to  contract  and 
coalesce.  This  may  be  due,  in  a  woimd,  to 
the  more  rapid  heahng  of  the  superficial 
tissues,  and,  in  the  case  of  an  abscess  or 
deep  suppuration,  to  the  difficulty  of  pene- 
trating the  strong  fasciae  which  he  beneath 
the  integuments. 

(3)  Want  of  rest — e.g.  where  muscular 
movements  prevent  the  walls  of  the  cavity 
from  uniting.  Hilton,  in  his  work  On 
Best  and  Pain,  has  given  numerous  in- 
stances of  sinuses  kept  up  by  the  contrac- 
tions of  the  occipito-frontaUs  and  other 
muscles.  A  frequent  example  is  that  form 
of  sinus  called  a  blind  external  fistula,  in 
which  the  proximity  of  the  sphincter  ani 
prevents  the  healing  of  an  anal  abscess. 

(4)  Want  of  apposition  of  the  sides  of 
the  cavity  from  which  the  pus  is  dis- 
charged. This  is  often  exemplified  in  the 
slow  repair  of  the  sinuses  which  follow  the 
removal  of  a  sequestrum,  or  the  opening  of 
the  pleural  sac  in  empyema.  It  is  probable 


also  that,  after  extensive  destruction  of  the- 
fatty  tissue  in  the  ischio -rectal  fossa  by 
suppuration,  this  may  be  one  of  the  causes 
which  prevent  the  closure  of  the  resulting 
sinuses. 

(5)  A  feeble  condition  of  health, — This 
may  be  due  to  some  inherent  defect  in  the 
constitution,  such  as  the  scrofulous  diathesis, 
in  which  the  reparative  lymph  is  so  apt  to 
xmdergo  caseous  changes ;  or  it  may  be  the 
result  of  loss  of  blood  and  prolonged  sup- 
puration, as  in  the  debility  which  some- 
times follows  an  amputation. 

(6)  Local  deficiency  in  reparative  power. 
The  hard  and  evascular  condition  of  the 
parts  from  the  long  continuance  of  a  siaus- 
may  prevent  its  healing,  even  when  the 
original  cause — e.g.  a  sequestrum  or  foreign 
body — has  been  removed  ;  or  there  may  be 
some  local  influence,  such  as  the  enfeebled 
circulation  from  paralysis,  or  the  congestion 
from  a  dependent  position,  which  may  tend 
to  retard  recovery. 

Condition  of  the  Parts. — The  orifice,  of 
the  sinus  may  vary  in  size  from  a  hardly 
visible  puncture  to  a  large  ulcer.  It  is  some- 
times concealed  by  a  thin  scab ;  at  other 
times,  especially  when  the  parts  are  vigor- 
ous and  vascular,  it  is  indicated  by  a. 
prominent  mass  of  florid  granulations. 
Where  it  has  existed  for  some  time,  if  it 
lead  to  deep  structures  such  as  bone,  there- 
wUl  be  some  depression  of  the  adjacent 
skin,  at  the  bottom  of  which  the  granula- 
tions projecting  from  the  aperture  of  the- 
sinus  will  be  seen,  like  the  button  upon  a 
chair-cushion.  The  course  of  a  sinus  may 
be  straight  or  tortuous.  Its  caUbre  may  be- 
uniformly  narrow,  or  it  may  be  varied  by 
wide  dilatations.  The  walls  of  an  old  sinus- 
will  be  hard,  pale,  and  insensitive,  and  they 
will  not  bleed  readily  when  irritated.  Their 
interior  is  sometimes  so  smooth  as  to  re- 
semble mucous  membrane.  In  more  recent 
cases  they  are  covered  vnth  soft,  sensitive- 
granulations,  and  bleed  readily.  The  ad- 
jacent structinres  are  infiltrated  vdth  more- 
or  less  developed  fibrinous  deposit,  or  even 
with  bone,  as  in  a  cloaca,  which  is  the 
part  of  a  sinus  passing  through  ossifying 
periosteum.  The  pus  which  exudes  from  a 
sinus  is  usually  thin  and  watery,  and  it 
frequently  contains  fatty  or  calcareous 
debris  from  the  deeper  parts. 

The  treatment  of  sinuses  constitutes  a 
large  part  of  the  practice  of  surgery,  but  it 
is  only  possible  to  mention  here  the  prin- 
ciples u]3on  which  it  rests,  and  a  few  of  the 
methods  by  which  they  are  appUed. 

After  obtaining  a  history  of  their  forma- 
tion, and  observing  the  condition  of  the 
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apertures  and  the  adjacent  parts,  it  is 
necessary  to  examine  theii'  du-ection  and 
extent  by  means  of  a  probe,  which  may  be 
straight,  or,  if  the  passage  should  prove  tor- 
tuous, it  should  be  shghtly  bent  near  the 
extremity.  In  the  case  of  multiple  sinuses, 
it  may  be  desirable  to  use  an  injection  to 
ascertain  whether  they  are  all  in  commimi- 
cation  with  one  another.  The  presence  of 
any  hard  foreign  body  or  sequestrum  will 
usually  be  easy  to  recognise,  and  at  the 
same  time  an  opinion  may  be  formed  as  to 
the  firmness  with  which  it  is  fixed  in  the 
tissues.  By  an  appropriate  operation  such 
a  body  may  be  removed,  and  the  sinuses 
wOl  usually  heal  up  at  once.  If  the  open- 
ing be  small,  or  not  sufficiently  dependent, 
it  will  be  necessary  to  increase  its  size  or  to 
make  a  fresh  opening  in  a  more  favourable 
position.  "V^Tiere  this  is  not  possible,  as  in 
the  case  of  an  iliac  abscess  penetrating 
deeply  into  the  pelvis,  the  same  end  may  be 
obtained  by  other  means,  such  as  keeping 
the  patient  lying  in  the  prone  position.  An 
india-i-ubber  drainage-tube  should  also  be 
introduced,  to  ensiu'e  that  there  shall  be  no 
obstiniction  to  the  emptying  of  the  abscess- 
cavity. 

When  ^vant  of  rest  or  apposition  is  a 
hindrance  to  recovery,  the  parts  may  be  kept 
quiet  and  in  contact  by  the  pressure  of  care- 
fully apphed  compresses  or  strapping.  If 
the  sinuses  are  in  the  lower  extremity,  the 
patient  should  be  kept  in  bed,  and  some 
form  of  splint  or  plaster  of  Paris  apparatus 
may  be  nec.essary  to  ensm'e  perfect  rest.  In 
other  cases,  the  division  of  an  adjacent 
muscle  or  tendon  may  be  called  for.  The 
closure  of  the  plem-al  cavity  in  empyema  has 
sometimes  been  facUitated  by  the  removal 
of  portions  of  the  ribs.  AVhere  the  debility 
of  the  patient  is  the  cause  of  delay,  nom-ish- 
iag  diet,  cod-hver  oil,  iron  or  quinine,  and  a 
moderate  allowance  of  stimulants  will  be 
required,  and  a  change  to  the  country  or 
the  seaside  wiU  be  beneficial.  The  local 
weakness  which  prevents  healthy  repair 
maybe  combated  by  stimulating  injections 
of  iodoform  dissolved  in  ether,  or  of  sul- 
phate of  zinc  lotion  (five  grains  to  the  ounce 
of  water). 

In  many  cases,  however,  these  methods 
will  fail,  especially  when  long-standing 
disease  has  induced  a  callous  condition 
of  the  granulations.  It  will  then  be  neces- 
sary to  carefully  sUt  up  and  explore  the 
smuses.  This  should  generally  be  done 
under  an  ansesthetic,  as  to  do  it  thoroughly 
necessitates  often  a  tedious  and  painful  oper- 
ation. At  the  same  time  we  should  search 
for  and  remove  any  material  wl\ich  may  be 
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keeping  up  the  discharge.  Thus,  all  caseous 
masses  of  gland-tissue  and  the  carious  sur- 
faces of  bones  should  be  scooped  out,  and 
the  degenerated  granulation-tissue  should 
be  scraped  from  the  interior  of  the  sinuses ; 
the  tliin,  hvid,  undermined  skin  around 
their  orifices  should  also  be  cUpped  off  with 
the  scissors.  A  large  wound  will  thus  be 
formed,  which  should  be  stuffed  with  lint 
or  carbolic  gauze,  to  prevent  the  primary 
union  of  the  divided  parts.  In  a  few  days, 
a  granulating  surface  will  be  developed, 
and  cicatrization  will  usually  proceed 
rapidly,  for  the  extensive  margin  of  healthy 
sldn  will  aid  materially  the  process  of  re- 
pair. In  some  cases  it  may  be  expedient 
to  make  use  of  the  elastic  Hgature  for  the 
division  of  the  soft  parts  covering  a  sinus, 
60  as  to  avoid  all  risk  of  haemorrhage. 

N.  Davies-Colley. 

SKIN-DISEASES.  — During  the  last 
half-centm-y  great  progress  has  been  made 
in  the  scientific  study  of  skin-diseases. 
This  has  not  been  confined  to  any  one 
country,  but  has  extended  over  the  greater 
part  of  Europe  and  North  America,  and  at 
the  present  time  there  is  a  general  agi'ee- 
ment  amongst  dermatologists  on  all  the 
more  important  points  connected  with  the 
subject.  It  is  only  necessary  to  look  over 
the  leading  text-books  in  use  in  England, 
Germany,  and  America  to  see  how  close 
this  agreement  is.  French  literature  does 
not  follow  in  exactly  the  same  path,  but 
the  differences,  even  there,  are  not  many 
or  important.  This  general  agreement  has 
led  to  the  adoption  of  a  miiform  system  of 
nomenclature,  which  until  lately  was  almost 
impossible.     This  system  has  no  doubt 

i  grownup  gi'adually  from  the  time  of  Willan, 

j  but  has  been  much  modified  and  improved 
by  recent  writers  and  observers.    The  pro- 

I  cess  of  improvement  will  continue,  but  the 

I  field  for  change  has  been  greatly  narrowed. 

j  The  nomenclatiu'e  lately  published  by  the 
London  College  of  Physicians  fairly  repre- 
sents the  one  in  general  use,  though  some 
of  the  very  rare  forms  of  disease  have  been 
wisely  omitted.  Another  fact  of  practical 
importance,  which  recent  observations  have 

;  tended  to  establish  is,  that  skin-diseases 
cannot  be  looked  upon  as  mere  eruptions, 
but  must  be  regarded,  with  few  exceptions, 
as  definite  diseases,  which  do  not  change 

j  fi'om  one  disease  into  another  because  there 
is  a  change  in  the  form  of  the  eruption, 
nor  have  they  more  tendency  to  become 
mixed  than  is  the  case  with  other  diseasoF. 
Lastly,  a  knowledge  of  their  morbid  ana- 
tomy is  almost  entirely  the  result  of  recent 
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observations.  The  classification  of  sldn- 
diseases,  though  interesting  as  an  exercise 
or  study,  is  of  very  little  practical  value. 
The  following  list  is  chiefly  intended  as  a 
key  for  facilitating  reference,  and  does  not 
pretend  to  strict  scientific  accuracy  in 
grouping. 

Skin-diseases  may  be  divided  into  three 
groups : — 

I.  Eruptions  of  an  inflammatory  cha- 
racter. 

II.  Diseases  of  nutrition  unattended 
with  inflammation. 

III.  Morbid  growths  of  the  skin. 

The  first  of  these  includes  aU  eruptions 
properly  so  called,  and  therefore  forms 
a  large  group,  which,  for  convenience,  may 
be  divided  into  two  sub-groups : — A.  Moist 
eruptions ;  B.  Dry  eruptions.  The  other 
groups,  being  smaller,  require  no  sub- 
division. 

The  three  chief  groups  of  skin-diseases 
are  quite  legitimate  divisions ;  but  the  sub- 
division of  Group  I.  is  simply  a  matter 
of  convenience  for  purposes  of  diagnosis. 
Group  I.  comprises  the  skin-diseases  at- 
tended with  inflammatory  eruptions.  The 
degree  of  inflammation  varies  much,  not 
only  in  different  diseases,  but  even  in 
varieties  of  the  same  disease  ;  its  presence, 
however,  forms  a  bond  of  imion,  and,  as 
a  consequence,  all  eruptions  belonging  to 
this  group  are  more  or  less  associated  with 
subjective  sensations  of  pain,  bm-ning,  or 
itching — a  fact  which  is  of  some  diagnostic 
value. 

If,  then,  the  reader  has  before  him 
a  moist  eruption,  and  is  in  doubt  as  to  its 
nattire,  he  should  first  refer  to  Sub-group  A, 
and  having  looked  down  the  list  until  he 
comes  to  the  disease  which  seems  most 
nearly  to  correspond,  he  should  then  refer 
to  the  detailed  account  of  the  disease  given 
in  the  body  of  this  work.  If  the  eruption 
is  a  dry  one,  he  should  refer  in  the  same 
-way  to  Sub-gi-oup  B. 

The  moist  eruptions  which  make  up 
Sub-group  A  are  the  following: — Eczema, 
erythema  with  vesicles  (i.e.  hydroa),  herpes, 
hyperidrosis,  impetigo,  pemphigus,  phthiri- 
asis,  prui'igo,  scabies,  syphilides  (moist), 
zoster.  The  distinctive  diagnostic  features 
of  each  disease  are  given  below  in  the  fol- 
lowing order : — (1)  Character  of  the  eruption ; 
(2)  subjective  sensations ;  (3)  characteristic 
(but  not  the  only)  regions  affected. 

1.  Eczema. — Eedness  and  swelling,  with 
eruption  of  vesicles;  surface  denuded  of 
epidermis,  discharging  gummy  fluid;  pain 
and  itching ;  flexor  surfaces  and  scalp ; 
symmetrical. 


2.  Erythema  with  Vesicles  (Hydroa).  

Wheal-like  spots  of  erythema  with  central 
vesicle  or  small  bleb  ;  itciung  and  pain ; 
backs  of  hands,  forearms,  lower  lip  and 
mouth;  symmetrical. 

3.  Herpes  (H.  catarrhal.). — Discrete  vesi- 
cles in  small  groups  on  red  skin  ;  not  itch- 
ing, pain  shght ;  lips  and  prepuce ;  lasts 
about  a  week. 

4.  Hyperidrosis  (including  Bromidrosis). 
The  excessive  sweating  leads  to  a  macera- 
tion of  cuticle  and  artificial  eczema ;  hands 
and  feet. 

5.  Impetigo  (Impetigo  Contagiosa). — 
Vesico-pustular ;  thick,  discrete,  yellowish 
scabs,  covering  superficial  sores;  occiput, 
corners  of  mouth  and  nose ;  unsymmetri- 
cal ;  easily  inoculated  by  finger-nails  ;  lym- 
phatic glands  in  neighbom-hood  enlarge 
quickly. 

6.  Pemphigus. — Crops  of  large  blebs  ; 
pain  and  itching ;  skin  generally  and  mu- 
cous membrane  of  bowels ;  constitutional 
symptoms  severe  ;  fatal  in  old  people.  - 

7.  Fhthiriasis. —  Papules,  excoriations 
and  bleeding  points  from  scratching  ;  itch- 
ing intense  without  pain ;  parts  covered  by 
clothes,  especially  back. 

8.  Prurigo. — Large  papules  mixed  with 
an  eruption  of  eczema,  pigmentation  and 
enlarged  lymphatic  glands ;  itching  in- 
tense ;  extensor  surfaces,  especially  lower 
limbs  ;  symmetrical ;  begins  in  early  life ; 
very  chronic. 

9.  Scabies. — Papules  and  vesicles  dis- 
crete, with  marks  like  pin-scratches ;  itch- 
ing severe  at  night,  without  pain;  flexor 
sm-face  of  wrist  and  between  the  fingers, 
lower  part  of  abdomen  and  buttocks,  also 
feet  in  infants. 

10.  Syphilides  (Moist). —  These  simu- 
late ordinary  skin-diseases,  such  as  eczema 
or  impetigo,  but  are  not  common  forms  of 
syphihtic  eruption,  and  are  always  asso- 
ciated with  other  symptoms  of  syphilis. 
See  Syphilis. 

11.  Zoster  (Herpes  Zoster). — Large  dis- 
crete vesicles  in  groups  on  red  base  ;  imsym- 
metrical ;  neuralgic  pains  before  and  after 
eruption;  follows  com'se  of  intercostal  or 
other  nerves  ;  dm-ation  of  eruption  about  a 
fortnight. 

The  dry  eruptions  (pimply  or  scaly) 
which  make  up  Sub-group  B  are  the  fol- 
lowing : — Acne,  acne  rosacea,  eczema  (dry), 
erythema  (nodosum  andpapulatum),Uchen, 
psoriasis,  steatorrhoea,  sycosis,  syphdides, 
urticaria. 

1.  Acne. — Pimples  in  young  adults ;  not 
itching,  slight  pain ;  face  and  back ;  very 
chronic. 


Skin-Diseases 


451 


2.  Ac7ie  Bosacea. — Bed  patches  and 
pimples  in  middle-aged  women ;  sensations 
of  burning ;  face  only  ;  symmetrical. 

3.  Eczema  (Dry).— Bed,  slightly  scaly 
patches;  great '  itching,  no  pain;  flexor 
siu'faces. 

4.  Erythema  (Nodosum). — Raised,  oval, 
red,  bruise-like  patches,  painful  and  tender 
when  touched  ;  not  itching  ;  symrnetrical ; 
front  of  the  legs;  often  associated  with  rheu- 
matic pains.  E.  papulatum,  much  smaller 
spots  affecting  backs  of  hands  and  fore- 
arms. 

5.  Lichen  Planus. — Large,  raised,  dark 
red,  flat-topped,  shining  papules,  leaving 
brown  pigmentation ;  itching  intense ; 
flexor  sturface  of  wrist  and  front  of  fore- 
arm ;  symmetrical. 

6.  Psoriasis. — Eaised  patches  covered 
with  silvery  white  scales,  healing  first  in 
centre ;  no  pain  ;  itching  very  slight  in  the 
young,  often  severe  in  the  middle-aged ; 
extensor  sm-faces  of  limbs,  especially  elbows 
and  knees ;  syrometrical ;  very  chronic  and 
recurrent. 

7.  Steatorrhcea  (Seborrhoea). — Greasy, 
scaly  eruption  ;  itching  ;  scalp  and  eye- 
brows ;  partial  loss  of  hair ;  often  called 
pityriasis  capitis. 

8.  Sycosis. — Eed  patches  and  acne-like 
pimples,  with  a  hair  passing  through  each ; 
confined  to  the  hairy  parts  of  the  face  in 
males ;  very  chronic.  In  this  disease  there 
is  sometimes  slight  exudation  from  the 
hair-foIIicles.  This,  however,  is  not  an 
essential  feature,  and  the  general  absence 
of  it  is  one  of  the  distinctions  between 
sycosis  and  pustular  eczema  of  the  hairy 
parts  of  the  face. 

9.  Syphilides  (dry  eruptions)  resemble 
the  scaly  and  papular  non-syphihtic  erup- 
tions, but  are  more  mixed  in  character 
(polymorphic),  with  little  or  no  itching 
and  more  pigmentation ;  they  are  asso- 
ciated with  other  symptoms  of  syphilis. 
See  Syphilis. 

10.  Urticaria  (Nettlerash). — Wheals  and 
red  raised  patches ;  stinging  sensation  and 
intense  itching. 

11.  Diseases  of  Nutrition.  —  These 
are  non-inflammatory,  and  are  therefore 
free  from  those  subjective  sensations  which 
are  chiefly  due  to  inflammation,  such  as 
pain,  burning,  and  itching.  This  serves  as 
a  rough  and  ready  distinction  from  the  dis- 
eases of  Group  I.  The  only  exception  to 
this  rule  is  tinea  tonsurans  (ringworm), 
which  IS  often  associated  with  very  sUght 
mflarnmation  and  itclnng,  but  the  vegetable 
parasite  mterferes,  in  such  a  marked  degree, 
with  the  nutrition  and  growth  o£  the  hair, 


that  this  forms  a  much  more  distinctive 
character  of  the  disease  than  the  slight  and 
almost  accidental  inflammation  set  up. 
The  following  are  the  diseases  which  belong 
to  this  group :  Alopoecia  areata,  chloasma, 
favus,  ichthyosis,  keratosis  pilaris,  leuco- 
derma,  Uchen  scrofulosiis,  strise  atrophicae, 
tinea  tonsurans,  tinea  versicolor. 

The  distinctive  diagnostic  characters  of 
each  are  given  below. 

1.  Alojioecia  Areata. — Smooth,  roundish, 
bald  patches  surrounded  by  luxuriant  hair  ; 
scalp,  especially  occiput  and  hairy  parts  of 
the  face ;  hair  falls  rapidly  with  atrophied 
roots. 

2.  Chloasma.  —  Yellowish-brown  pig- 
ment-patches ;  forehead  and  neck. 

3.  Favus.  —  Cupped,  sulphur-coloured 
crusts  and  dry  scaly  patches ;  scalp  ;  almost 
unknown  in  England ;  parasitic. 

4.  Ichthyosis. — A  dry  and  scaly  condi- 
tion of  skin,  which  has  a  dirty  appearance  ; 
the  cuticle  is  apt  to  crack,  so  as  to  form 
small  lozenge-shaped  plates.  Body  gene- 
rally, but  most  marked  about  the  knees  and 
ankles ;  the  disease  is  congenital,  but  shows 
little  during  infancy. 

5.  Keratosis  Pilaris  (Lichen  Pilaris). — 
Papules  with  a  hair  passing  through  each ; 
resembles  exaggerated  persistent  '  goose 
skin ;  '  outer  surface  of  limbs,  especially 
upper  arms ;  symmetrical. 

6.  Leucoderma. — White  patches  of  skin, 
surrounded  by  healthy  skin  often  browner 
than  usual. 

7.  Lichen  Scrofulosus. — More  or  less 
rounded  patches  of  minute  pale  pimples ; 
no  itching.    Trunk,  scrofulous  children. 

8;  StricB  AtrophiccB  (Linear  Atrophy). — 
Ghstening  bluish-white  stripes,  resembling 
those  met  with  in  the  abdomen  of  women 
shortly  after  parturition. 

9.  Tinea  Tonsu/rans  (Bingworm). — 
Boundish,  scurfy,  partially  bald  patches, 
with  short,  stumpy,  broken  hairs ;  slight 
itching ;  scalp  ;  almost  confined  to  children 
under  sixteen  years  of  age  ;  parasitic. 

10.  Tinea  or  Pityriasis  Versicolor. — 
Yellowish  patches  with  a  tendency  to  sym- 
metry, almost  confined  to  the  trunk.  Met 
with  in  adults  who  perspire  freely;  para- 
sitic. 

III.  Morbid  Growths.  —  This  group 
includes  hypertrophic  as  well  as  other 
growths  of  the  skin.  As  a  rule,  growths 
of  the  skin  compared  with  eruptions  are 
of  slow  development.  Inflammatory  erup- 
tions occupy  days  or  weeks,  and  morbid 
growths  months  or  years  in  development. 
Morbid  growths  are  firm  solid  structures, 
more  or  less  raised  above  the  surface  of  the 
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skin,  and  for  the  most  part  have  an  unsym- 
meti'ical  distribution.  Tlie  only  exception 
to  this  is  met  with  ia  Inpus  erythematosus, 
which  cannot  be  described  as  a  solid  struc- 
ture, and  belongs  at  least  as  much  to  in- 
flammatory erui")tions  as  to  morbid  growths. 
The  following  diseases  are  included  in  this 
group  :  Acrochordon,  fibroma,  keloid,  lupus 
vulgaris,  lupus  erythematosus,  moles,  mol- 
luscum  contagiosum,  neevus,  rodent  ulcer, 
scleroderma,  syphilitic  growths,  warts, 
xanthelasrna.  The  diagnostic  characters  of 
these  diseases  are  given  below. 

1.  Acrochordon,  —  Very  small  cylin- 
drical or  cordlike  outgrowths;  loose  skin 
of  neck. 

2.  Fibroma.  (Molluscum  Fibrosum). 
Small  fibroxis  tiunours ;  usual  size  from  a 
pea  to  a  filbert ;  often  pedimculated,  often 
congenital. 

3.  Keloid, —  A  fibrous  growth  which 
develops  in  scars ;  smooth  and  shining, 
and  often  vascular ;  pain  or  itching. 

4.  Lujms  Vulgaris.  —  Eeddish  -  brown 
tubercles  and  raised  patches  of  new  tissue, 
which  have  a  strong  tendency  to  ulcerate 
and  form  open  sores  ;  leaves  scars.  Face 
and  mucous  membrane  of  nose  and  mouth. 
Unsymmetrical ;  first  appears  between  the 
ages  of  two  and  fifteen. 

5.  Lu'pics  Erythematosus. — Red  patches 
very  little  raised ;  often  symmetrical ;  no 
ulceration,  but  leaves  superficial  scars ; 
itching  and  burning  ;  face,  scalp,  and  ears. 
Does  not  appear  before  puberty. 

6.  Moles. — Congenital  malformation  of 
patches  of  skin,  with  more  or  less  hyper- 
trophy of  the  connective  tissue,  pigment, 
and  hair. 

7.  Molhiscum  Contagiosum.  —  Small, 
round,  umbOicated,  translucent  tumom's ; 
usual  size  from  pin's-head  to  pea  ;  face  and 
neck ;  contagious. 

8.  Ncevus  is  essentially  a  congenital 
vascular  growth  of  the  skin. 

9.  Rodent  Ulcer.  —  Small  translucent 
nodule,  yellowish  colour,  streaked  with 
minute  vessels,  of  very  slow  development ; 
tdtitnately  ulcerates  and  spreads,  destroying 
tissues.  Face  above  the  lower  jaw,  espe- 
cially sides  of  nose.  Earely  met  with  in 
those  under  i;hirty. 

10.  Scleroderma  (Morphoea). — A  fibrous 
growth  in  the  form  of  patches  of  a  pale 
yeUowish-white  and  wax-like  or  ivory  ap- 
pearance, often  mth  a  pink  areola  of  vessels ; 
very  little  raised  above  the  skin  ;  pain  and 
itching ;  often  followed  by  atrophy  of  skin ; 
very  chronic. 

11.  Syphilitic  growths  are  generally 
multiple,  and  develop  more  rapidly  than 


most  other  growths  of  the  skin;  have  a 
strong  tendency  to  ulcerate,  and  are  asso- 
ciated with  other  symptoms  of  syphilis. 
See  Syphilis. 

12.  Warts.  —  Small  rounded  raised 
growths,  formed  by  hypertrophied  papiUiE, 
flat  gi-anular  top;  usual  size,  split  pea. 
Hands  in  children,  scalp  in  adults. 

13.  Xanthelasma  (Xanthoma). — Sharply 
defined  small  bright  yellow  patches,  resem- 
bling chamois  leather  ;  very  sHghtly  raised ; 
upper  eyehd  and  round  the  inner  canthus  ; 
painless ;  seen  chiefly  in  elderly  people. 

Egbert  Liveing. 

SKIN-GRAFTING.    See  Grafting. 

SKULL,  Deformities  of  the.  See 
Meningocele;  Eickets. 

SKULL,  Diseases  of  Bones  of  the. 
See  Ceaniotabes. 

SKULL,  Fracture  of  the. — Prelimin- 
ary Ohservations. —  The  anatomical  rela- 
tions of  the  skull  and  its  coverings,  rela- 
tively to  the  age  of  the  patient,  are  impor- 
tant considerations'in  the  determination  of 
fractiu-es  of  the  cranium.  The  free  move- 
ment of  the  head  upon  the  spine,  and  the 
density  and  mobUity  of  the  scalp,  tend 
to  protect  the  skull  by  diminishing  the 
impact  of  force  from  without.  The  con- 
struction of  the  vault  in  arch  or  dome 
shape  increases  its  strength  and  power  of 
resistance.  The  consistence  and  physical 
properties  of  the  cranial  bones,  the  intimacy 
of  their  union  with  one  another,  and  the 
condition  of  the  sutures  vary  greatly  ac- 
cording to  age.  In  infants,  a  complete 
fracture  of  the  skuU  is  rarely  seen,  on  ac- 
count of  the  elasticity  of  the  unossified 
bones,  and  the  gaps  filled  with  membrane 
which  exist  between  them.  The  consis- 
tence of  the  bones  in  young  children  en- 
ables them  (practically)  to  bend  rather  than 
break,  and  indentations  or  bulges,  with  the 
convexity  inwards,  are  formed.  The  same 
pliability  is  evinced  in  the  gradual  rectifica- 
tion of  the  deformity  by  the  force  of  the 
brain's  impulse.  The  relative  consistence 
of  the  bones,  in  childi-en  and  old  people, 
has  been  aptly  compared  to  sheet  tin  and 
earthenware.  In  adult  life,  and  especially 
during  the  period  of  adolescence,  the  skuU 
is  stQl  so  fibrous  as  to  permit  of  cuts  being 
made  mto  it  without  the  production  of  frac- 
tiTre.  Not  only  can  instruments,  and  such 
materials  as  glass  and  earthenwai'e,  be 
driven  into  and  sometimes  through  the 
skull  by  clean  cuts,  but  by  a  shai-p  iastni- 
ment  portions  may  be  cut  or  cleanly 
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scooped  out.  In  early  life,  the  lack  of  union 
between  the  bones  is  of  value  in  distribut- 
ing the  pressure  of  a  blow  upon  any  given 
point,  and  the  sutiural  membrane,  at  this  ' 
period  of  considerable  thickness,  acts  as  a 
kind  of  buifer,  which  internipts  the  force. 
In  adult  hfe  this  membrane  disappears,  and 
the  sutures  begin  to  be  obliterated  at  about 
forty  years  of  age.  This  complete  union  of 
the  bones  is  first  met  with  in  the  sagittal 
suture,  and  last  in  the  squamous.  The 
slaills  of  old  people  have  lost  much  of  their 
fibrous  tissue,  and  have  become  more 
eai'thy  and  brittle. 

The  skuU  may  be  said  to  be  made  up  of 
a  series  of  aixhes,  all  resting  upon  and  ra- 
diating from  the  basilar  process.  If  these 
arches  were  of  a  definite  and  calculable 
thiclmess  and  consistence,  and  occurred 
with  anything  like  uniformity  in  the  human 
species,  then,  given  the  force  applied  to  the 
cranium,  it  would  be  easy  to  estimate  the 
exact  position,  the  com"se,  and  the  extent  of 
the  fr-acture.  But  as  these  factors  are  not 
constant,  and  as,  besides,  there  are  in  the 
cranial  bones  a  series  of  buttresses  upon 
which  the  force  is  broken,  interrupted,  and 
distributed,  it  is  impossible  to  arrive  at  a 
precise  and  accm-ate  conclusion  as  to  the 
coui'se  and  extent  of  the  fracture  in  the 
great  majority  of  instances.  While  this  is 
so,  the  natm-e  of  the  injury  and  its  mode 
of  production  assist  in  determining  ap- 
l^roximately  the  extent  and  character  of  the 
lesion.  It  is  of  use  to  know  the  usual 
manner  in  which  force  is  transmitted 
thi-ough  the  vai'ious  parts  of  the  skull,  as  it 
■explains  how  fractures  are  resisted  in  cer- 
tain points,  and  shows  how  and  where  in- 
direct fracttnes  are  likely  to  occur.  It  may 
be  premised  that  a  blow  from  a  shai-p  in- 
strament  generally  causes  local  lesion, 
■while  severe  impact  with  a  blunt  body  is 
apt  to  lead  to  a  general  injm-y. 

When  a  blow  is  received  on  the  ver- 
tex, the  ui)per  borders  of  the  two  parietals 
tend  to  be  driven  inwards,  while  thefr  lower 
borders  are  forced  outwards,  this  outward 
tendency  being  resisted  by  the  squamous 
and  the  great  wing  of  the  sphenoid.  It  is 
supposed  that  the  facial  pain,  often  felt 
after  such  blows,  may  be  explained  by  the 
force  being  transmitted  from  the  squamous 
to  the  zygomatic  arch,  and  so  to  the  malar 
and  frontal  bones.  A  blow  from  a  hard  body 
may  produce  a  fracture  of  the  vertex,  which 
may  end  there  if  the  force  is  thereby  ex- 
hausted; if  not,  a  fractm-e  of  the  "base 
may  arise  from  the  head  being  driven  down 
iipon  the  summit  of  the  spinal  column.  If 
the  weight  striliing  the  vertex  is  of  a  yield- 


ing material,  then  fracture  at  this  part  will 
not  ensue,  but  fractm-e  of  the  base  alone 
from  impact  with  the  spinal  column  ;  or  if 
the  yielding  force  strikes  the  sides  of  the 
head,  it  may  drive  it  against  some  obstacle 
outside  the  body,  producing  fractm-e  at  that 
part.  The  same  is  seen  when  a  person  falls 
from  a  height  on  the  head:  the  entire 
weight  of  the  tnmk,  with  the  superadded 
momentum,  is  concentrated  round  the  con- 
dyles of  the  occipital  bone,  and  the  central 
fossa  of  the  base  of  the  skull  is  broken  across. 
The  force  of  a  blow  on  the  upper  part  of 
the  frontal  is  communicated  to  the  parietal 
bones.  Force  ajDplied  to  the  anterior  aspect 
of  the  fr-ontal  may  produce  either  direct 
fr-acture  or  fracture  of  the  anterior  com- 
partment of  the  base.  Blows  on  the  occi- 
put are  very  prone  to  fr-actm-e  that  bone ; 
and  this  may  also  lead  to  longitvidinal  frac- 
ture of  the  posterior  and  middle  fossse.  In- 
juries to  the  temporal  region  are  followed  by 
fractures  of  the  middle  fossa  and  petrous 
bone. 

Fractmes  of  the  skull  may  be  divided 
into  those  of  the  vault  and  those  of  the 
base;  while  under  the  former,  the  fissm-ed, 
ptmctured,  and  depressed  fr-actures  are 
usually  considered. 

Fractures  of  the  Vault. — Fractures 
of  the  vault  are  generally  caused  by  direct 
violence.  They  include  most  of  the  punc- 
tm-ed  fractures  and  incised  wounds  of  the 
bone.  They  are  commonly  compound,  and 
the  brain-injury  associated  with  them  is, 
as  a  rule,  local.  They  are  frequently  com- 
minuted. Fissured  fractiu-es  of  the  vault 
are  generally  associated  with  basal  fractm-es, 
the  one  rimning  into  the  other.  Compound 
fractures  are  usually  confined  to  the  spot 
to  which  the  force  is  appHed,  while  simple 
fractm-es  are  most  apt  to  spread. 

Fissured  Fracture. — As  seen  in  the 
cadaver,  a  fissured  fractme  is  easily  dis- 
covered by  its  red  outline,  contrasting  with 
the  general  white  surface  of  the  skull  when- 
denuded  of  periosteum.  The  fissm-e  is  red 
from  the  blood  existing  between  the  hps  of 
the  fr-actm-ed  bone.  In  this  way  fissured 
fractures  contrast  with  the  sutures  of  the 
skull,  while  the  latter  are  fm-ther  distin- 
guishable by  the  irregularity  of  then-  inter- 
digitating  processes.  This  is  best  seen  in 
childi-en  and  yoimg  adults  before  synostosis 
sets  in.  It  must  be  remembered  that  a 
fissure  may  actually  pass  through  a  portion 
of  a  suture,  which  would  then  present  a  red 
appearance  fr-om  extravasated  blood.  As 
met  with  in  practice,  when  tmcomplicated 
by  a  scn.ip-wound,  a  fissured  fracture  cannot 
I  be  discerned.    The  probability  of  its  pre- 
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Bence  may  be  indicated  by  certain  sjTnptoms 
arising  from  the  outpouring  of  blood  into 
or  from  the  cranial  cavity.  When  there  is 
a  woimd  of  the  scalp  exposing  the  fracture, 
it  may  be  discovered  by  the  eye,  or  felt  by 
the  finger-nail,  or  by  means  of  a  probe. 
"When  the  wound  is  examined  shortly  after 
the  accident,  blood  may  be  seen  to  ooze 
fr-om  the  fr'aeture,  and  to  reappear  as  often 
as  the  wound  is  sponged  out. 

There  are  two  sources  of  fallacy.  The 
sutures  maybe  mistaken  for  a  fissiu'ed  fr-ac- 
ture.  Their  anatomical  position,  the  frregu- 
larity  of  their  outline,  coupled  with  the  fact 
that  there  is  an  absence  of  oozing  of  blood 
from  between  their  edges,  is  sufficient  to  en- 
able a  distinction  to  be  drawn.  The  other 
mistake  is  one  which  the  writer  knows  has 
been  fr-equently  made,  and  is  all  the  more 
liable  to  occur  inasmuch  as  it  has  not  been 
pointed  out.  It  arises  in  scalp-wounds  which 
have  penetrated  the  periosteum,  dividing  it 
cleanly,  but  leaving  one  side  of  the  peri- 
osteum closely  adherent  to  the  skull,  while 
the  other  is  raised  so  as  to  expose  the  bone. 
If  the  probe  be  used  in  such  a  case,  it  gUdes 
over  the  surface  of  the  exposed  bone  until 
it  meets  with  the  sharply-cut  edge  of  the 
periosteum,  which  is  so  thin,  tense,  and 
firmly  adherent  to  the  bone  as  to  convey 
the  impression  that  the  probe  has  caught 
in  a  fissm-ed  fr-acture.  This  error  may  be 
avoided  by  digital  examination,  when  the 
periosteum  may  be  detected  by  raising  a 
smaU  portion  on  the  fiuger-naU,  as  also  by 
the  sensation  from  the  membrane  itself. 
It  must  be  remembered  that  when  a  scalp- 
woimd  does  not  also  penetrate  the  peri- 
osteum, the  fissured  fr-actm-e  will  be  difficult 
to  make  out,  more  especially  as  there  is 
frequently  a  quantity  of  blood  effused  fr-om 
the  fissure  between  the  periosteum  and  the 
fracture. 

Punctured  Fracture  of  the  Skull. — 
When  the  skull  has  been  punctured,  the 
blow  which  inflicted  the  injiu-y  must  have 
been  dehvered  with  considerable  momen- 
tum, and  by  a  linear  or  sharp-edged  body. 
Under  this  heading  there  are  many  cases 
included  which  might  with  more  pro- 
priety be  described  as  wounds  or  cuts  of 
the  skull,  inasmuch  as  the  instrument  or 
material  with  which  it  has  come  in  contact 
has  actually  cut  its  way  into  the  bone,  and  j 
has  not  fissured  or  fractured  it.  Such  i 
punctures  are  frequently  the  resrdt  of  ^io-  ! 
lent  blows  with  glass  or  earthenware ;  and 
when  this  is  the  case,  a  portion  of  these 
substances  is  often  found  embedded  in  the 
skull,  and  broken  off  so  flush  with  its  ex- 
ternal table  that  it  presents  merely  a  rough- 


ened edge,  barely  distinguishable  by  the 
probe,  though  more  easily  discerned  by  the 
finger.  Knives  seldom  produce  punctured 
fractmres,  and  it  is  comparatively  rare  to 
find  portions  of  them  embedded  in  wounds 
of  the  skuU,  although  this  has  been  seen. 
When  the  fracture  is  hnear,  and  there  is 
nothing  driven  in  between  its  edges,  it  may 
not  be  easily  made  out  in  the  first  instance. 
A  scalp  wormd,  in  communication  with  a 
punctm-ed  fr-acture,  does  not  always  expose 
the  fracture  to  view,  the  opening  in  such 
cases  being  more  or  less  valvular.  This 
arises  fr'om  the  mobility  of  the  scalp  over 
the  skull.  A  lad  who  suffered  from  two 
pimctm-ed  fractures  of  the  skull,  communi- 
cating with  two  valved  wounds,  was  ex- 
amined by  a  surgeon  of  considerable  expe- 
rience, who  did  not  detect  their  presence 
Tmtil,  at  a  second  examination,  he  used  his 
finger  instead  of  the  probe,  when  they  were 
made  out,  and  a  small  portion  of  bone  re- 
moved fi'om  one  of  them.  Punctured  frac- 
tuies  are  almost  always  compound,  though 
the  vpriter  has  seen  one  case  in  which  there 
was  a  simple  punctured  fi-actm-e,  the  scalp 
being  intact,  but  driven  into  the  narrow 
osseous  gap.  In  primitive  forms  of  war- 
fare, punctured  fractm-es  of  the  skull,  aris- 
ing fr-om  blows  from  arrow-heads,  daggers, 
and  from  thrusts  by  spears,  were  much 
more  common  than  they  are  at  present. 

Depressed  Fractures  of  the  Skull. — 
These  fr-actm-es  are  generally  easily  re- 
cognised by  the  fact  that,  at  a  given  spot, 
the  normal  contom-  of  the  skifll  is  broken 
by  an  evident  pitting  or  depression.  When 
compound,  this  depression  becomes  very 
obvious  and  is  often  visible.  As  a  rule,  the 
periosteum  has  been  torn  and  the  bone  ex- 
posed, but  it  occasionally  happens  that  the 
periosteum  remains  intact,  when  the  effu- 
sion of  blood,  issuing  fr-om  between  the 
fractured  edges,  strips  and  raises  it  fr-om 
the  skull  untn  the  depression  is  obliterated. 
Not  only  so,  but,  owing  to  the  great  tense- 
ness  of  the  over-stretched  periosteum,  a 
firm  feeling  is  imparted  to  the  finger,  the 
nature  of  which,  if  not  carefully  examined 
into,  might  be  misleading.  This  tension 
disappears  in  a  few  days  with  the  shrinking 
of  the  blood-clot,  when  a  more  accurate 
diagnosis  may  be  made.  The  depression 
may  involve  one  or  both  tables  of  bone. 
When  fr-actm-e  of  the  outer  table  alone  oc- 
curs, the  depression  is  extremely  sUght,  as 
the  outer  table  can  only  be  depressed  to  the 
extent  of  the  depth  of  the  diploe,  except  in 
the  frontal  region,  where  the  outer  table 
may  penetrate  the  frontal  sinuses.  The 
inner  layer  of  bone  is  occasionally  fractured 
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alone,  and  this  generally  happens  when  the 
agent  acts  on  the  outside  of  the  cranium, 
and  the  force  is  at  the  same  time  not  severe. 

When  the  force  with  which  it  acts  is 
greater,  and  it  impinges  on  the  outside, 
both  tables  are  generally  broken,  but  the 
inner  one  is  more  depressed  and  more  com- 
minuted than  the  other.  It  is  also  fomid 
that,  when  the  force  acts  from  without,  the 
inner  table  gives  way  first,  and  is  fractured 
to  a  greater  extent  than  the  outer.  "VVlien 
the  force  acts  from  within  the  cranium, 
the  reverse  is  the  case,  the  external  giving 
way  first,  and  being  more  severely  frac- 
tured than  the  internal  table.  This  occurs 
when  bullets,  after  entering  the  skull  at 
one  place,  strike  the  inner  table  at  another 
point  in  their  outward  com'se.  There  are 
various  reasons  why  the  inner  table  gives 
way  to  a  greater  extent  than  the  outer,  on 
the  application  of  external  force.  In  the 
first  place,  the  inner  table  is  both  thinner 
and  more  brittle  than  the  outer.  Secondly, 
the  force  as  it  travels  through  the  diploe 
becomes  distributed,  and  strikes  the  inner 
table  over  a  wider  area ;  and  thfrdly,  the 
iimer  table  forms  a  smaller  curve  than  the 
outer  one. 

In  cTiildren,  depression  of  the  bones  of 
the  skull  is  said  to  take  place  occasionally 
without  fractm'e.  There  is  generally  an 
over-stretching  of  the  osseoiis  fibres,  which 
is  probably  always  associated  with  greater 
or  less  ruptmre,  or  green-stick  fr'actm-e.  It 
is  true  that  the  bones  of  infants  are  suffi- 
ciently elastic  to  bend  without  rupture  of 
the  fibres,  but  such  indentations  in  the  skull 
will  not  remain  after  the  withdrawal  of 
the  bending  force,  the  elasticity  of  the 
bone  restoring  the  form.  M.  Pean  has  had 
several  autopsies  on  the  bodies  of  newly- 
born  infants  affected  with  this  form  of  in- 
jury, and  found  that  these  enfoncements 
were  always  co-existent  with  fracture  of  the 
internal  table,  and  sometimes  of  the  outer 
one  also.  As  to  the  prognosis  of  depressed 
fract^ures  or  indentations  in  the  bones  of 
infants,  either  of  two  results  may  follow. 
If  the  bone  so  bent  be  sufficiently  elastic, 
it  win,  within  a  comparatively  short  period, 
assume  its  former  contour.  If,  on  the  other 
hand,  there  has  been  a  considerable  rupture 
of  the  osseous  fibres,  especially  of  the  inner 
table,  and  plastic  infiltration  quickly  occm's, 
the  deformity  is  apt  to  become  fixed,  and 
may  remain  permanently  so,  unless  relieved 
by  operation. 

In  relation  to  simple  depressed  fracture 
of  the  skull,  it  is  well  to  bear  in  mmd  that 
an  appearance  closely  resembling  this  con- 
dition is  brought  about  in  some  contusions 


of  the  soft  parts.  Where  this  occurs,  there 
is  a  somewhat  circular  elevation  of  the 
scalp  with  a  soft  and  sometimes  depressed 
centre,  which  simulates  a  depression  in  the 
bone.  This  appearance  is  generally  attri- 
buted to  the  effusion  of  blood,  which  coagu- 
lates round  the  cfrcumference,  while  it  re- 
mains fluid  in  the  centre.  The  writer  has 
had  numerous  opportunities  of  seeing  this 
condition,  both  in  the  cadaver  and  on  the 
li^dng  subject,  and  explains  it  as  foUows  : — 
The  central  portion  is  the  point  which  has 
been  subjected  to  violent  compression  be- 
tween the  impinging  body  and  the  skull.  In 
this  part  the  cellular  tissue  has  been  broken 
up  and  scattered  centrifugally,  its  elements, 
together  with  the  neighbom'ing  cellular  tis- 
sue, causing  a  heaping  up  and  condensation 
of  the  cellular  tissue  at  the  circumference, 
which  soon  becomes  more  dense  by  the  in- 
filtration of  blood.  The  central  portion  of 
tissue  on  rare  occasions  remains  adherent 
to  the  tendon,  but  it  is  usually  separated 
from  it  by  a  quantity  of  fluid  blood.  There 
being  no  tissue  intervening  between  the 
skin  and  the  tendon,  or,  if  any,  it  being  in  a 
highly  rarefied  condition,  the  centre  has  a 
peculiar  soft  yielding  feeling,  as  if  there 
was  a  complete  hiatus  in  the  osseous  wall. 
This  condition  is  differentiated  from  fracture 
with  depression  by  the  fact  that  the  appli- 
cation of  firm  steady  pressure,  exercised  by 
the  finger,  dispels  the  raised  margin.  The 
word  '  firm  '  is  italicised,  as  in  some  cases  it 
requires  considerable  steady  pressure  to 
dislodge  a  portion  of  the  margin. 

Fractures  of  the  Base. — Fractures 
of  the  base  may  arise  fr'om  direct  violence, 
as  when  a  sharp  body  has  been  forced 
thi'ough  the  orbital  or  nasal  roof,  or  through 
the  pharynx  into  the  middle  fossa.  The 
posterior  fossa  may  be  fractm'ed  by  violence 
applied  to  the  nape  of  the  neck.  Basal 
fractures  are,  however,  most  generally  pro- 
duced by  indu-ect  violence.  A  blow  upon 
the  nose,  by  driving  in  the  ethmoid,  may 
cause  fr-actm-e  of  the  anterior  fossa.  The 
cribriform  plate  of  the  ethmoid  and  the 
orbital  plate  of  the  frontal  have  been  fr-ac- 
tured  by  blows  on  the  anterior  aspect  of  the 
fr'outal.  The  wi'iter  has  seen  a  case  of 
fr'actiure  of  the  orbital  plate  of  the  fr-ontal, 
which  had  been  caused  by  a  blow  with  the 
fist  on  the  brow.  This  history  was  well 
authenticated,  and  there  was  no  other  in- 
jmy  of  the  patient's  person  which  might 
have  suggested  a  different  conclusion. 
Falls  upon  the  chin  have  been  known  to 
result  in  the  driving  of  the  condyles  of  the 
lower  jaw  through  the  glenoid  fossie  into 
the  interior  of  the  skull.    Fractures  in  the 
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occipital  region  have  arisen  from  falls  on 
the  feet,  Imees,  or  buttocks,  the  force  being 
transmitted  thi-ongh  the  vertebral  column 
to  the  occipital  condyles.  Many  basal 
fi-actures  occur  through  the  person  falluig 
while  walking,  the  head  coming  into  violent 
contact  with  the  pavement.  It  used  to  be 
believed  that  many  fractures  of  the  base 
were  due  to  contrecoiip  ;  this  belief  is  now 
generally  abandoned,  though  there  are  a  few 
cases  which  may  be  explamed  in  this  way, 
such  as  a  fall  on  the  back  of  the  head  occa- 
sioning a  fractm-e  on  the  right  side  of  the 
occiput  and,  at  the  same  time,  a  fractm-e  of 
the  orbital  plate  of  the  frontal,  on  the  left 
side.  There  is  Uttle  doubt  that  the  majority 
of  linear  fractures  of  the  base  are  associated 
and  continuous  with  fractm-es  of  the  vault. 
It  is  well  to  bear  in  mind  that  fractures  of 
the  base  may  arise  from  what  are  con- 
sidered to  be  comparatively  trifling  acci- 
dents, such  as  faUs  on  the  pavement. 

In  all  cases,  the  head  ought  to  be  care- 
fully examined  for  marks  of  violence.  In 
the  case  of  dark,  dense-haired  persons, 
bruises  of  the  hairy  scalp  are  easily  over- 
looked, unless  sought  for  in  a  good  Ught. 
Where  there  is  difficulty,  and  the  case  is  a 
serious  one,  shaving  of  the  head  reveals  the 
livid  patch.  In  hght-haired  persons,  no 
difficulty  of  this  kind  is  experienced. 

Fractiire  of  the  Anterior  Fossa. — 
A  fr-acture  produced  by  a  blow  on  the  an- 
terior portion  of  the  fr-ontal  bone  will  pro- 
bably be  situated  in  the  anterior  fossa, 
though,  if  more  severe,  it  may  spread  beyond 
it  into  the  middle  fossa.  Blood  sometimes 
escapes  from  the  nose  in  fr-actm-es  of  the 
anterior  fossa.  This  blood  is  derived  from 
the  meningeal  vessels  or  torn  mucous  mem- 
brane of  the  roof  of  the  nose.  In  one  instance 
it  came  fi'om  the  anterior  portion  of  the 
superior  longitudinal  sinus,  which  had  been 
torn  ;  the  crista  galli  having  been  driven 
upwards  and  backwards,  while  the  cribri- 
form plate  of  the  ethmoid  was  crushed.  If 
cerebro-spinal  fluid  escapes  from  the  nose 
in  a  case  of  fr-acture  of  the  base,  it  wUl  show 
not  only  the  mucous  membrane  on  the  roof 
of  the  nose,  but  also  the  brain-membranes, 
to  have  been  ruptm-ed. 

In  fr-actures  of  the  anterior  fossa,  the 
blood  may  not  escape  externally,  but  may 
infiltrate  the  tissues  surrounding  the  eye- 
ball and  also  the  conjunctiva  of  the  eyelids. 
This  appearance  may  be  simulated  by  extra- 
cranial infiltrations.  First,  there  is  the  com- 
mon bruise  of  the  eyeUds,  known  popularly 
as  a  '  black  eye,'  and,  secondly,  there  is  the 
very  common  infiltration  of  the  eyelids 
which  follows  woimds  or  bruises  of  the 


brow.  To  attempt  to  differentiate  between 
fractures  of  the  skull  and  these  two  affec- 
tions by  the  colour  of  the  eyehds  is  alto- 
gether erroneous.  The  other  signs  generally 
advanced  as  diagnostic  requii-e  to  be  care- 
fully considered  in  relation  to  the  supposed 
injury.  The  appearances  differ  in  fracture 
according  to  its  precise  locality,  and  par- 
ticularly whether  the  orbital  plate  of  the 
frontal  bone  is  implicated  ;  or  whether  the 
fracture  involves  the  orbital  ridge  of  that 
bone.  In  the  former,  the  reflection  of  the 
fibrous  tissue  from  the  periosteum  to  the 
tarsal  cartilages  is  maintained  intact,  pre- 
venting the  effusion  of  blood  into  the  eye- 
lids before,  at  least,  it  has  passed  into  the 
conjunctiva ;  while  in  the  latter  it  is  rup- 
tured, thereby  permitting  the  blood  to  in- 
filtrate the  eyelids  directly. 

When  fr-acture  is  confined  to  the  orbital 
plate,  there  is  observable,  soon  after  the  acci- 
dent, a  prominence  of  the  affected  eyeball. 
This  is  followed  by  the  infiltration  of  blood 
into  the  conjunctiva,  which  takes  place  fi-om 
behind,  gradually  impUcating  the  anterior 
parts.  Then  the  lower  eyeUd  becomes  puffy, 
much  the  same  at  first  as  in  oedema,  but 
deeply  situated  in  the  tissue  a  discoloration 
is  discernible,  which  becomes  more  aid  more 
apparent  until  the  colour  is  a  pronounced 
shade,  varying  fr-om  a  dark  red  to  pm-ple. 
The  upper  ej'eUd  may  escape  the  infiltra- 
tion, or  it  may  become  involved  at  a  later 
period,  but  it  is  seldom  so  distended  or  dis- 
colom-ed  as  the  lower  eyelid.  In  bruises  of 
the  eyehds — the  ordinary  '  black  eye  ' — the 
eyelids  swell  with  great  rapidity,  and  are 
often  so  distended,  shortly  (two  hours)  after 
the  injury,  that  they  can  with  difficulty  be 
opened.  When  forcibly  opened,  the  con- 
junctiva is  foimd  to  be  fi-equently,  though 
by  no  means  always,  fi-ee  ft-om  infiltration. 
When  it  is  devoid  of  discoloration  at  the 
begimiing,  it  generally  remains  so  through- 
out. In  bruises  situated  on  the  brow  above 
the  orbit,  the  eyehds  swell  first,  the  upper 
sooner  than  the  under,  and  the  conjimctiva 
is  seldom  involved.  On  the  other  hand, 
when  the  fi-acture  extends  through  the 
orbital  ridge,  the  discoloration  and  swelling 
take  place  rapidly  into  the  eyelids  as  well 
as  into  the  conjunctiva;  so  that  such  a 
fr-acture  could  not  be  distinguished  by  the 
appearances  of  the  eyelids  fr-om  either  of 
the  foregoing.  It  is  comparatively  seldom 
that  the  strong  orbital  ridges  give  ^^'ay. 
A  surer  sign  of  the  fr-acture  in  this  region  is 
paralysis  of  some  of  the  muscles  of  the  eye- 
ball, indicatmg  injury  to  the  orbital  nerves. 

In  fr-actm-es  of  the  anterior  fossa,  even 
when  accompanied  by  severe  injury  to  one 
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of  the  frontal  lobes,  there  is  frequently,  at 
first,  either  very  slight  indications  of  hrain- 
comphcation,  or  there  may  be  absolutely 
none.  In  such  cases,  forty-eight  to  seventy- 
two  hoiurs  have  elapsed  before  serious  symp- 
toms have  ai'isen,  indicative  of  contusion  or 
laceration  in  this  region. 

Fractures  through  the  Middle  Fossa. — 
Blows  on  the  vertex  and  temporal  regions 
and  falls  on  the  occiput  are  prone  to  pro- 
duce fractm-es  of  the  middle  fossa. 

The  diagnosis  of  this  injury  is  based  on 
thi'ee  points :  a  discharge  of  blood,  an  es- 
cape of  cerebro-spinal  fluid,  and  a  facial 
paralysis.  A  flow  of  blood  from  a  healthy 
ear  may  possibly  asise  from  a  rupture  of 
the  membrane  of  the  tympanum,  and  in 
that  case  the  bleeding  would  be  derived 
from  the  vessels  of  the  membrane  of  the 
tympanum.  The  blood  which  flows  from 
an  injiury  of  this  kind  is  generally  bright 
in  coloinr  and  very  small  in  amount,  and, 
owing  to  the  contraction  and  retraction  of 
the  vessels,  it  ceases  spontaneously.  On 
the  other  hand,  the  blood  which  issues  from 
the  external  auditory  meatus  in  a  case  of 
fracture  of  the  petrous  portion  of  the 
temporal  is  generally  dark-colom-ed,  wells 
slowly  and  continuously  for  hours  and 
sometimes  for  days  or  longer,  dm-ing  which 
its  colom-  gradually  becomes  lighter,  from 
the  admixtiire  of  cerebro-spinal  fluid  with 
the  stream.  This  blood  comes  from  some  i 
of  the  larger  vessels  inside  the  cranium, 
and  not  uifi*equently  fr-om  the  lateral  sinus. 
Subsequently,  the  discharge  from  the  ear 
consists  entirely  of  clear  fluid,  which  often 
continues  for  days  to  stain  the  pillows. 
Before  this  cerebro-spinal  fluid  could  come 
away,  the  tubular  prolongation  of  the  brain- 
membranes  surrounding  the  seventh  pair 
of  nerves  must  have  been  torn,  and  the 
fracture  must  have  passed  through  the  in- 
ternal auditory  meatus.  There  must  like- 
wise have  been  a  rupture  of  the  membrane 
of  the  tympanum,  and  a  commimication  be- 
tween the  internal  ear  and  the  tympanum. 

"^^^lere  there  are  wounds  on  the  face, 
head,  or  neck,  blood  in  considerable  quan- 
tity may  be  found  in  one  or  other  ear,  and 
it  then  becomes  necessary  to  determine 
whether  it  comes  from  the  wounds  or  from 
the  interior  of  the  skull.  The  blood  as  it 
passes  from  the  wounds  to  the  ear  may 
leave  a  track,  which  would  be  of  value  if  it 
were  not  for  the  fact  that  blood,  issuing  from 
the  mterior  of  the  skull  and  flowing  fr'om 
the  ear,  may  leave  a  track  of  the  same  kind, 
the  blood  from  the  ear  minghng  with  that 
of  the  wound.  In  any  case  of  doubt,  the 
ear  ought  to  be  wiped  out  with  a  piece  of 


lint  in  a  pair  of  dressing-forceps.  The 
wounds  on  the  scalp  or  face  should  then  be 
dressed,  and  the  ear  carefully  watched  for 
reaccumulation  of  blood.  If  this  does  ta,ke 
place,  the  fact  that  it  comes  from  the  in- 
terior of  the  ear  will  be  estabhshed.  There 
are  instances  in  whicli  the  fr-actme  of  the 
petrous  portion  has  occm-red,  accompanied 
by  the  rupture  of  the  other  parts  as  afready 
described,  with  the  exception  that  the  mem- 
brane of  the  tympaniun  has  not  been  torn. 
The  flow  of  blood  takes  place  from  vdthin, 
but,  as  it  cannot  escape  from  the  external 
ear,  it  follows  the  course  of  the  Eustachian 
tube  and  thereafter  escapes  from  the  mouth 
and  nose.  The  blood  may  also  be  swallowed, 
and  hffimatemesis  may  follow  subsequently. 
Occasionally,  even  when  the  tympanic 
membrane  has  been  ruptured,  the  blood 
finds  its  way  through  the  Eustachian  tube, 
as  well  as  through  the  external  ear  ;  there 
is  then  bleeding  fr-om  the  mouth,  nose, 
and  one  ear.  In  some  cases  of  fractured 
base,  infiltration  is  observed  at  the  pos- 
terior aspects  of  the  pharynx,  and  when 
the  mucous  membrane  of  the  pharynx 
has  been  ruptm-ed,  persistent  bleeding  is 
apt  to  occm*.  From  such  a  fracture,  with 
ruptiu-e  of  the  mucous  membrane  of  the 
pharynx,  there  may  also  be  a  dischai'ge  of 
cerebro-spinal  fluid.  Whenever  there  is 
clear  evidence  of  the  escape  of  cerebro-spinal 
fluid,  the  diagnosis  of  fr'actm-e  of  the  skull 
may  be  regarded  as  almost  certain.  If, 
in  addition  to  the  flow  of  blood  at  the 
beginning  of  the  case,  and  the  escape  of 
cerebro-spinal  fluid,  there  is  loss  of  sensation 
and  motion  of  the  parts  supplied  bj'  the  fifth 
and  seventh  nerves,  the  diagnosis  becomes 
complete. 

The  cerebral  symptoms  accompanying 
fr-actures  of  the  base  are  very  varied.  At 
first  there  may  be  nothing  wrong  mentally, 
and  in  such  cases  it  may  be  diflicult  to  per- 
suade the  patient  or  his  fi-iends  that  he  has 
sustained  a  serious  injury.  More  often, 
there  is  confusion  of  thought  and  unsteadi- 
ness of  gait.  If  the  fracture  be  accompanied 
by  considerable  brain-pressm-e,  there  will  be 
inseiisibihty.  In  most  cases  there  is  in- 
sensibility, as  an  early  if  not  an  immediate 
feature  in  fr-acture  of  the  base,  though  the 
insensibility  be  not  necessarily  indicative  of 
pressure.  Given  an  insensible  person  who 
has  met  with  an  injury,  and  who  has  bleed- 
ing fr-om  the  ear,  the  presumption  is  that 
he  STiffers  from  fr-acture  of  the  middle  fossa 
of  the  base.  The  great  majority  of  fr-actures 
of  the  base  are  of  the  middle  fossa. 

Fracture  of  the  Posterior  Region 
of  the  Skull. —  There  are  few  cases  m 
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which  there  is  fractm-e  of  the  posterior, 
without  also  the  middle  fossa  being  impli- 
cated. When  they  do  occur  separately, 
their  differential  diagnosis  is  very  difficult, 
except  when  there  are  local  signs  to  guide 
one.  Blood,  extravasated  over  or  in  the 
neighboiu'hood  of  the  mastoid  and  occipital 
regions  and  at  the  sides  of  the  neck,  is  fre- 
quently seen  some  days  after  the  posterior 
fossa  has  been  fractured.  Occasionally, 
there  is  also  tenderness  on  pressure  on  the 
mastoid  process.  These  signs  are  of  special 
vahie,  when  the  seat  of  external  violence  is 
at  a  distance  from  the  parts  into  which  the 
infiltration  occurs.  If  the  functions  of  the 
eighth  and  ninth  nerves  were  specially 
involved,  as  evidenced  by  impairment  ia 
swallowing  and  in  the  movements  of  the 
tongue,  a  guide  to  the  lesions  in  this  region 
would  be  estabUshed.  These  indications 
are,  however,  generally  lost  in  the  insensi- 
bility which  is  apt  to  be  present  in  trau- 
matic cases  affecting  this  region. 

Treatment  of  Fracture  of  the  Skull. 
As  the  gravity  of  firactm-e  of  the  skull  de- 
pends on  the  degree  and  the  extent  of  the 
cerebral  involvement,  the  treatment  will 
natm-ally  be  directed,  first,  towards  the  pre- 
vention of  cerebral  comphcations ;  and, 
second,  to  then-  reUef  when  they  arise.  As 
the  latter  are  fully  treated  of  imder  the 
headings  of  Conoussion,  Compression,  and 
Encephalitis,  the  former  only  are  dealt  with 
in  this  article. 

The  fi-actures  which  are  most  apt  to  be 
compUcated  by  cerebral  affections  are  the 
compound,  the  pimctm-ed,  and  the  depressed. 
All  compoimd  fi-actm-es  must  be  rendered 
aseptic  and  maintained  so  throughout.  This 
is  the  sm"est  way  of  preventing  meningitis 
and  encephaUtis,  as  a  septic  state  of  the 
woimd  is  the  most  frequent  cause  of  these 
affections.  To  render  the  part  aseptic,  the 
hair  should  be  shaven  and  the  scalp 
thoroughly  pm-ified,  first  by  soap  and  water, 
then  by  turpentine,  for  the  removal  of  greasy 
matters,  and  finally  by  the  application  of  an 
antiseptic  solution.  Drainage  ought  to  be  at- 
tended to,  and  an  antiseptic  dressing  appHed, 
which  should  be  fixed  in  position  by  elastic 
webbing.  Iodoform  dusted  round  the  cir- 
cumference of  the  wound  is  a  valuable  aid 
in  keeping  the  wound-secretion  aseptic.  A 
dressing  of  antiseptic  gauze  or  sublimated 
wood-wool  ought  to  be  apphed.  In  fi-ac- 
tm-e  of  the  middle  fossa,  with  rupture  of  the 
membrane  of  the  tympanum  and  the  escape 
of  blood  and  cerebro-spinal  fluid,  the  same 
precautions  ought  to  be  adopted.  An  anti- 
septic powder,  such  as  iodoform,  may  be  put 
into  the  external  ear,  provided  it  does  not 


so  completely  occlude  the  orifice  as  to  pre- 
vent the  escape  of  discharge.  All  operations 
on  the  skull  and  its  contents  must  likewise 
be  conducted  imder  rigid  antiseptic  pre- 
cautions. 

Regarding  depressed  fractures,  all  sur- 
geons agree  that  the  depressed  bones 
ought  to  be  elevated,  when  they  produce 
symptoms  of  compression.  But  the  same 
unanimity  does  not  prevail  concerning  the 
treatment  of  depressed  fractures,  when  im- 
accompanied  by  cerebral  symptoms ;  most 
advising  that  they  be  left  alone,  while  a  few 
recommend  their  elevation.  A  consider- 
able depression  of  bone  is  requii-ed  to  pro- 
duce immediate  and  pronounced  symptoms 
of  compression,  and  there  can  be  no  doubt 
that  a  large  niunber  of  cases  of  depressed 
fracture  recover  without  elevation  of  the 
fi-agments.  But  there  is  reason  to  beUeve 
that,  in  not  a  few  instances,  although  im- 
mediate recovery  has  taken  place  and  the 
patient  has  been  discharged  from  the  hos- 
pital as  cured,  yet  in  the  com-se  of  months 
certain  cerebral  changes  become  developed, 
as  evinced  by  motor,  sensory,  or  psychic 
phenomena ;  and  in  some,  these  affections 
become  permanent  or  ultimately  lead  to  a 
fatal  issue.  It  may  be  alleged  that  such 
cases  may  have  had  brain-lesions  indepen- 
dent of  the  depression  of  the  bone  ;  but  of 
this  there  was  no  evidence,  while  the  fact 
of  the  depression  of  the  skull  was  clearly 
estabhshed.  Besides,  one  never  knows  by 
the  external  appearances  to  what  extent  the 
inner  table  of  the  skull  has  been  depressed, 
although  it  is  safe  to  state  that  it  is  de- 
pressed to  a  greater  extent  than  the  outer 
table. 

The  chief  reason  against  the  elevation 
of  the  depressed  bone  Ues  in  the  fear  of  ex- 
citing inilammatory  action  in  the  mem- 
branes or  in  the  brain  itself.  There  was 
good  ground  for  this  fear  so  long  as  woimds 
were  not  kept  aseptic ;  but  with  the  means 
at  present  at  the  disposal  of  the  surgeon  it 
is  no  longer  tenable,  and  what  remains  for 
the  sm'geon  to  make  sm-e  of  is,  that  the  de- 
pressed bone  or  spicula  which  may  be 
driven  through  the  membranes  do  not 
maintain  compression  or  incite  frritation, 
which  may  lead  to  inflammatory  action  of 
an  acute  or  chronic  character.  Therefore, 
when  there  is  marked  depression  of  the 
skull  involving  both  tables,  it  ought  to  be 
elevated,  without  waiting  for  the  develop- 
ment of  symptoms  of  compression  or  of  irri- 
tation, provided  the  sui-geon  has  the  means 
of  preserving  the  wound  in  an  aseptic  con- 
dition. Punctm-ed  fractiu-es  ought  to  be 
treated  in  the  same  way,  as  far  as  the 
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antiseptic  precautions  are  concerned.  They 
ought  to  be  carefully  explored  and  all  loose 
fragments  elevated. 

The  depressed  portions  of  bone  may  be 
raised  by  means  of  an  elevator  placed  tmder 
the  extremity  of  one  of  the  fragments.  The 
instnmient  rests  on  the  border  of  the  sound 
skull  as  a  fulcrum,  while  the  elevator  is  used 
as  a  lever  to  lift  the  fr-agments  outwards. 
There  are  many  cases,  however,  in  which 
the  elevator  cannot  be  used  in  this  way  at 
first,  owing  to  the  fact  that  there  is  no  gap 
in  the  depressed  bone  into  which  the  ele- 
vator may  be  passed.  In  such  cases,  an 
aperture  requires  to  be  made  at  the  side  of 
the  depressed  bone  by  means  of  a  saw  or  a 
trephine.  In  using  the  latter,  the  central 
pin  of  the  instrument  ought  to  be  placed  on 
the  sound  skull  and  made  to  penetrate  its 
substance  sufficiently  to  steady  the  trephine, 
thus  preventing  slipping,  and  permitting 
the  rotatory  action  of  the  circular  saw  to  be 
maintained  until  it  has  made  a  sufficient 
sulcus  for  itself  to  enable  it  to  rtm  without 
the  central  pin,  which  should  then  be  with- 
drawn. As  the  inner  table  is  reached,  great 
caution  must  be  observed  to  prevent  pene- 
tration of  the  membranes.  This  risk  may  be 
lessened  by  frequently  inserting  a  probe  in- 
to the  grooves  and  removing  the  bone-debris 
produced  by  the  saw,  at  the  same  time  ex- 
ploring the  depth  to  which  it  has  penetrated. 
When  the  sawing  is  completed,  the  elevator 
may  then  be  brought  into  use  and  the  disc 
removed.  The  aperture  thus  made  wiU 
permit  of  the  depressed  bones  being  ele- 
vated. 

After  having  elevated  the  portions  of 
bone  from  a  depressed  fractm-e,  instead  of 
leaving  the  brain  and  its  coverings  exposed, 
the  bones  so  removed  should  be  carefully 
preserved  under  aseptic  conditions  until 
the  completion  of  the  operation,  when  they 
may  be  replaced  in  part  at  least,  so  as  to 
form  an  osseous  wall  over  the  aperture.  The 
writer  has  frequently  adopted  this  practice 
with  complete  success. 

In  all  fractures  of  the  skull,  the  patient 
ought  to  be  placed  in  bed  in  a  quiet  room, 
the  head  shaved,  a  brisk  purge  administered, 
and  a  low  diet  given.  He  ought  to  remain 
in  bed  for  at  least  four  weeks,  and  be  kept 
under  observation  for  months  afterwards. 

Contusion  of  Bones  of  Skull,— Blows 
on  the  head  may  produce  contusion  of  the 
skull,  with  or  without  the  production  of 
wounds,  and  they  are  sometimes  followed 
by  mflammatory  action  in  the  bone,  which 
may  mduce  hypertrophy,  or  may  lead  to 
canes  or  necrosis.  In  some  instances,  the 
periosteum  and  the  dura  mat^r  may  be 


separated  fr-om  the  bone  at  the  injured  part, 
when  necrosis  of  both  tables  may  ensue. 
In  others,  the  periosteum  may  alone  be 
separated,  and  the  external  table  may  be 
driven  into  the  diploe,  resulting  in  a  sepa- 
ration of  the  external  table.  In  one  instance, 
at  least,  a  considerable  portion  of  the  in- 
ternal table  of  the  calvaria  was  found  sepa- 
rated fi-om  contusion.  In  such  cases,  in- 
flammatory action  may  take  place  in  the 
diploe,  and  from  thence  the  inner  table  is 
apt  to  be  affected.  There  is  danger  of  the 
inflammatory  action  spreading  from  the 
bone  to  the  brain-membranes,  or  even  in- 
ducing pyaemia  through  the  infection  of  the 
veins  of  the  diploe. 

When  the  inflammation  spreads  to  the 
membranes,  the  dura  mater  becomes  sepa- 
rated from  the  bone  by  a  layer  of  plastic 
effusion,  or  of  pus.  The  bone,  if  denuded, 
becomes  dry,  and  by-and-by  discoloured. 
If  the  scalp  remain  intact  over  the  contused 
bone,  an  cedematous  condition  of  the  soft 
tissues  frequently  takes  place  coincidently 
with  the  purulent  effusion  into  the  diploe, 
or  under  the  skuE.  Accompanying  this 
condition  there  is  persistent  headache, 
frequently  locahsed  pain,  corresponding  to 
the  seat  of  inflammatory  action,  and  an 
increased  temperature.  In  a  few  cases 
these  symptoms  set  in  early,  but  in  the 
majority  they  occur  from  two  to  three 
weeks  after  the  accident.  When  the  in- 
flammation spreads  beyond  the  dura  mater, 
involving  the  arachnoid,  it  no  longer  re- 
mains locahsed,  but  becomes  diffused  over 
the  surface  of  the  membranes ;  and  if  the 
inflammatory  action  be  intense,  the  visceral 
layer,  the  pia  mater,  and  the  surface  of  the 
brain  become  implicated.  Rigors,  at  this 
stage,  are  frequent,  with  occasional  vomiting, 
drowsiness,  coma,  and  paralysis. 

These  symptoms  are  prone  to  arise  in 
contusions  of  the  bone,  complicated  vrith 
wotmds  which  are  permitted  to  become 
septic  ;  seldom  do  they  set  in  under  tho- 
roughly aseptic  conditions.  When  such 
symptoms  do  arise,  the  first  thing  to  be 
attended  to  is  the  condition  of  the  bone ;  and 
if  it  be  dry  or  necrosed,  it  ought  to  be  re- 
moved, thus  giving  exit  to  any  inflammatory 
products  which  may  exist  between  the  dm-a 
mater  and  the  skull.  If  the  pus  be  under 
the  dura  mater,  and  especially  if  an  abscess 
has  formed,  this  membrane  will  not  evince 
the  cerebral  pulsations  and  wiU  probably 
bulge  into  the  trephine-opening.  If  this  is 
the  case,  the  membrane  should  be  opened, 
and  the  pus  permitted  to  escape.  See 
further  under  Enceph^vlitis  and  Menin- 
GiTis.  Wm.  Maoewen. 
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Slough  and  Sloughing 


SLOUGH  and  SLOUGHING.— When 
gangrene  occiu's  in  the  soft  tissues,  the  dead 
portion  is  called  a  sphacelus  or  slough ; 
whilst  the  gangrenous  process  by  which 
the  slough  is  produced,  and  the  ulcerative 
process  by  which  it  is  separated,  are  often 
spoken  of  as  sloughing.  Sloughing,  there- 
fore, is  not  a  pathological  process  distinct 
from  gangrene  and  ulceration,  but  a  term 
conventionally  aj)phed  to  certain  forms  of 
these  morbid  processes.  Thus  when,  after 
an  amputation,  from  deficient  blood-supply 
or  other  causes,  portions  of  the  flaps  die 
and  are  cast  oif  in  the  form  of  shreds  or 
semi-solid  masses,  they  are  said  to  be 
slougliing.  When  a  woimd  or  ulcer  takes 
on  an  acute  inflammatory  action,  and 
rapidly  enlarges  by  the  death,  in  visible 
masses,  of  its  edge  or  granulations,  it  is 
called  a  sloughing  ulcer;  whilst  again, 
when  under  certain  circumstances  a  por- 
tion of  tissue — a  tendon,  for  example,  in 
the  case  of  a  whitlow- — becomes  gan- 
grenous, the  process  of  ulceration  by  which 
it  is  separated  is  spoken  of  as  sloughing. 
But  not  every  process  of  gangrene  is  so 
termed.  Thus,  when  the  whole  foot  dies 
in  old  persons,  or  gangrene  rapidly  spreads 
up  a  limb,  the  foot  or  limb  is  not  said  to 
slough,  but  to  mortify,  or  to  be  in  a  state 
of  gangrene ;  neither  is  the  separation  of 
such  gangi-enous  masses,  as  a  rule,  desig- 
nated sloughing.  See  also  Hospital  Gan- 
grene ;  Sloughing  Ulcer  under  Ulcers. 

W.  J.  Walsham. 

SLOUGHING  PHAGEDENA.  See 

Hospital  Gangrene. 

SMITH'S  (NATHAN")  ANTERIOR 
SPLINT  for  the  lower  limb  is  best  made 
of  two  stout  wu'es  fixed  together  by  trans- 
verse bars ;  the  splint  should  reach  from 
the  lower  part  of  the  abdomen  to  the  toes, 
and  should  be  bent  shghtly  opposite  each 
of  the  three  joints  of  the  limb;  the  splint 
should  be  suspended  over  the  limb,  and  the 
latter  bandaged  to  it  from  the  foot  to  the 
grom.  It  is  a  useful  splint  for  treating 
wounds  and  compound  fractm*es  mvolving 
the  posterior  part  of  the  limb. 

SNUFFLES.  See  Congenital  Syphi- 
lis. 

SPECTACLES.  See  Accommodation, 
Disorders  of;  Cataract-Glasses;  Refrac- 
tion, Errors  of. 

SPECULA  are  instruments  employed 
to  conduct  the  rays  of  light  into  some  of 
the  internal  passages  of  the  body,  and  also 
to  separate  the  walls  of  those  cavities  so 


that  their  entire  surfaces  may  be  succes- 
sively brought  under  observation,  either  for 
the  purposes  of  diagnosis  or  operation. 

Bright  dayhght,  when  obtainable,  affords 
Bufhciont  illumination  for  most  purposes ; 
for  the  examination  of  the  nasal  cavities 
the  Ught  reflected  from  a  white  cloud 
serves  admirably,  if  focussed  on  the  dis- 
eased parts  with  a  mirror.  If  the  Ught  be 
bad,  or  if  it  be  difficult  to  obtain  owing 
to  the  position  of  the  patient,  artificial 
illumination  must  be  employed.  For  the 
examination  of  the  middle  ear,  a  strong 
artificial  hght  should  be  reflected  into  the 
meatus  with  a  mirror. 

The  specula  here  described  are  grouped 
according  to  the  regions  for  which  they  are 
most  emijloyed. 

Vaginal  Specula  may  be  classed  imder 
four  heads,  according  to  their  mode  of 
action — viz.  the  tubular,  the  duckbill,  the 
bivalve,  and  the  three-  or  four-bladed  di- 
lating specula. 

Tubular  Specula. — The  best  known 
speculum  of  this  shape  is  Fergusson's.  It 
is  made  of  silvered  glass,  coated  externally 
with  gum  elastic.  .  The  diameter  of  the 
tube  is  the  same  throughout.  The  distal  or 
uterine  end  is  bevelled,  so  that  one  side — 
the  anterior — is  shorter  than  the  other. 
The  proximal  end  is  trumpet-shaped.  The 
great  objection  to  Fergusson's  speculum  is 
its  liability  to  break,  but  this  may  be  ob- 
viated by  substituting  metal  for  the  glass. 
HaU  Davis's  speculmn  differs  from  Fergus- 
son's  in  being  made  of  metal  or  celluloid, 
and  in  tapering  slightly  towards  the  uterine 
extremity.  It  is  claimed  for  this  instru- 
ment that  it  is  easier  to  introduce,  that  it 
possesses  more  illuminating  power,  and  is 
not  so  fi-agile  as  Fergusson's  speculum. 
Tubular  specula  act  by  distending  the 
vagina  longitudinally,  and  pushing  the 
litems  before  it ;  they  afford  good  illumina- 
tion, but  unless  as  large  a  size  as  possible 
be  employed,  the  folds  of  a  lax  vagina  often 
obstruct  the  view. 

DucMill  Specula. — Sims's  speculum  is 
made  of  plated  metal,  and  consists  of  two 
specula  or  blades  of  different  sizes,  united 
together  by  a  handle,  which  may  be  either 
rigid,  or  hinged  in  the  middle  so  as  to  allow 
of  its  being  folded  up  to  half  the  size.  Each 
blade  is  hoUowed  on  its  anterior  surface, 
and  its  end  is  tm-ned  upwards  so  as  to 
resemble  a  duck's  bill;  the  blades  of  the 
real  Sims's  speculum  are  set  at  right  angles 
with  the  handle,  but  in  some  modifications 
of  it  (Bozeman,  Battey),  the  blades  are  set 
at  an  acute  angle  with  the  handle.  This 
speculum  is  employed  with  the  patient  m 
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the  semiprone  or  in  the  lithotomy  j)osi- 
tion,  and  its  hlade  is  meant  to  He  on  the 
posterior  wall  of  the  vagina  with  its  ex- 
tremity behind  the  cervix  of  the  uterus.  If 
the  anterior  wall  of  the  vagina  is  lax,  it 
falls  down  and  obstructs  the  view;  to 
obviate  this  a  loop  of  wire  may  be  so  hinged 
to  the  base  of  the  speculiun  (Griffith's), 
that  by  depressing  the  external  end  of  it 
the  uterine  one  may  be  raised  so  as  to 
support  the  vaginal  wall. 

The  modification  of  Sims's  speculum, 
known  as  Neugebauer's,  is  divided  trans- 
versly  in  the  handle  but  capable  of  being 
joined  together  again ;  the  ends  of  each 
blade  are,  however,  open  and  in  a  line  with 
the  general  curve  of  the  instrument,  instead 
of  being  turned  up  or  inverted  like  the  duck- 
bill. The  lesser  blade  can  be  fitted  into 
the  larger  in  such  a  way  that  a  bivalve  or 
tubulai-  speculmn  is  produced.  The  posterior 
blade  should  be  introduced  first,  so  that  its 
extremity  lies  behind  the  cervix,  and  then 
the  anterior  one  should  be  introduced  with 
its  borders  tvirned  to  those  of  the  other 
blade,  and  in  such  a  way  that  they  fit 
within  them.  When  in  position,  the  blades 
work  on  one  another  like  a  bivalve  specu- 
lum, and,  consequently,  by  approximating 
the  handles  the  opposite  ends  of  the  specula 
become  separated,  and  the  deep  part  of  the 
vagina  dilated.  Barnes's  crescent  speculum 
is  a  modification  of  the  last-mentioned,  in 
which  each  blade  is  crescent-shaped,  and 
each  extremity  of  the  blades  is  like  the 
uterine  end  of  Neugebauer's  instrument. 

Bivalve  Specula  are  composed  of  two 
blades  hinged  together  so  that  they  may  be 
separated  either  in  an  antero-posterior  or 
lateral  direction.  Bennett's,  Barnes's,  and 
Cusco's  specula  are  instances  of  the  first 
kind,  and  Kicord's  of  the  second.  Both 
Barnes's  and  Bennett's  specula  are  tubular 
when  closed,  but  as  their  uterine  ends  are 
not  bevelled,  a  plug  with  a  roimded  end  is 
used  to  facihtate  their  introduction ;  by 
means  of  a  screw  one  of  their  blades  can  be 
raised  or  depressed.  Cusco's  instrument 
does  away  with  the  necessity  for  the  plug, 
for  it  is  composed  of  wide  and  ahnost  flat 
blades  which,  when  they  are  shut,  fit  ac- 
curately together,  both  along  their  borders 
and  at  their  extremities.  The  blades  may 
be  plain  or  fenestrated.  By  moans  of  the 
screw,  which  acts  on  both  blades,  the  instra- 
ment  may  be  opened.  Cusco's  speciUum 
should  be  introduced  \vith  its  blades  looking 
laterally,  but  before  it  is  pushed  completely 
in,  the  mstrument  should  be  rotated  so 
that  they  look  antero-posteriorly.  The 
blades  of  Eicord's  speculiun  are  hinged  to- 


gether at  a  little  distance  from  their  external 
extremities,  and,  by  approximating  the 
handles,  the  uterine  ends  of  the  blades  may 
be  separated  laterally.  Eeeves's  dilating 
speculum  is  a  bivalve  instrument,  the 
blades  of  which  open  laterally ;  by  means 
of  screws  and  levers  it  is  possible  to  separate 
the  blades  either  at  one  or  other  of  their 
extremities  or  along  their  entire  length. 
Nott's  speculum  is  a  three-bladed  instru- 
ment, but  its  principle  of  action  is  similar 
to  Cusco's  bivalve ;  instead  of  the  single 
upper  blade  of  the  latter,  Nott's  speculum 
has  two  narrow  blades. 

Dilating  Specula  are  three-  or  four- 
bladed  instruments  which  distend  the 
vagina  both  antero-posteriorly  and  later- 
ally. Meadows's  three-bladed  instrument 
consists  of  a  lower  blade,  which  has  a  duck- 
bill shape,  and  of  two  narrow  upper  blades, 
which  are  bent  at  a  right  angle  a  little  in 
fi'ont  of  the  hinge  by  which  they  are 
attached  to  the  lower  blade ;  when  the 
upper  blades  are  separated  from  one  another, 
they  are  also  raised  equally  along  their 
entire  length.  Meadows's  four-bladed  di- 
lating specultun  has  an  anterior  and  a  pos- 
terior duckbill-shaped  blade,  and  two  narrow 
lateral  blades ;  the  latter  are  forced  out- 
wards when  the  former  are  opened  by 
means  of  a  Cusco's  screw.  Scanzoni's 
S]peculum  consists  of  foiu:  stout  metal  rods 
with  inverted  extremities  :  when  the  blades 
are  shut  the  instrument  becomes  a  fenes- 
trated tubular  speculiun,  which  is  easy  to 
introduce ;  by  means  of  handles  and  screws 
all  fom'  blades  can  be  separated. 

Eeotal  Specula. — Many  of  the  vaginal 
specula  are  equally  servicable  for  examining 
the  rectum. 

Fergusson's  rectal  speculum  is  made  of 
silvered  glass  coated  with  gum  elastic ;  it 
is  a  tubular  instrument  with  a  rounded  end 
^  and  a  narrow  opening  on  one  side.  Gow- 
land's  specula  are  made  of  plated  metal,  and 
further  differ  from  Fergusson's  in  having 
a  much  wider  opening  along  one  side,  in 
being  open  at  the  distal  extremity,  and  in 
tapering  slightly  from  the  outer  to  the  inner 
end.  They  are  introduced  with  a  plug. 
Hilton's  speculum  is  made  of  metal,  and 
resembles  Fergusson's  except  that  it  tapers 
a  little  towards  the  distal  end ;  it  is  pro- 
vided with  a  plug  and  with  a  metal  handle, 
which  is  fixed  by  a  hinge  to  the  proximal 
extremity.  Bryant's  speculum  consists  of 
two  duckbill  blades,  each  of  which  is  at- 
tached to  a  separate  handle ;  one  blade  fits 
into  the  other  so  as  together  to  produce  a 
tubular  speculum  with  a  closed  end ;  after 
introduction  the  blades  can  be  sepai-ated 
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after  the  fashion  of  a  bivalve  Bpeculum. 
The  two  handles  can  be  fixed  to{?ether  so  as 
to  produce  a  speculum  very  much  like 
Sims's  duckbill.  Allingham's  speculum  is  a 
four-bladed  instrument,  which,  when  the 
blades  ai-e  closed,  occupies  very  little  room 
and  is  consequently  easy  to  introduce; 
when  the  blades  are  opened,  the  whole  cir- 
ciunference  of  the  rectum  can  be  seen  at 
one  view.  Lane's  speculum  is  a  three- 
bladed  iastrument ;  the  blades  are  much 
broader  than  those  of  Allingham's  speculum. 
Hogan's  speculum  is  composed  of  two 
metal  rods,  each  of  which  is  bent  at  an 
angle  in  the  middle ;  one  of  the  ends  of  each 
rod  is  fixed  to  the  extremity  of  one  of  two 
levers,  which  can  be  separated  by  handles  ; 
the  other  end  can  be  fixed  into  notches 
along  the  side  of  the  levers.  "When  the 
levers  are  approximated  and  the  blades 
released  from  the  notches  above  mentioned, 
the  speculimi  becomes  very  small  and  can 
be  easily  introduced.  By  separating  the 
levers  the  rectum  becomes  distended  later- 
ally, and  by  depressing  the  free  ends  of  the 
bent  bars  and  fixing  them  in  one  of  the 
notches  on  the  sides  of  the  levers,  the  rec- 
tum becomes  distended  antero-posteriorly 
also.    See  Endoscope. 

Ueethral  Speculum. — Bryant  has  in- 
troduced a  small  speoulimi  and  dilator  made 
of  box-wood  or  ivory,  which  he  finds  of 
great  use  when  removing  vascular  growths 
from  the  female  m-ethra  The  speculum  is 
a  hoUow  conical  instrument  with  a  broad 
cleft  along  one  side. 

Nasal  Specula. — For  examination  of 
the  anterior  portion  of  the  nasal  cavities 
Frankel's  speculum  is  one  of  the  best ;  it 
consists  of  two  skeleton  blades  hinged  to 
a  transverse  bar,  through  which  a  screw 
works  so  as  to  act  by  means  of  levers  on 
both  blades.  The  blades  of  the  instrument 
should  be  introduced  closed  into  one  nostril, 
and  then  separated  suificiently  to  afford  a 
good  view  and  to  be  self-retaining.  The 
handle  of  the  instrument  hangs  down  over 
the  Up,  and  is  quite  out  of  the  way.  The 
skeleton  blades  may  be  replaced  by  soHd 
ones  (Von  Troltsch),  and  the  screw  arrange- 
ment for  separating  the  blades  may  be  re- 
placed by  a  loop  of  wire,  which  has  suffi- 
cient elasticity  to  keep  the  blades  apart 
(GoodwiUie).  Sliding  ivory  plates  may  be 
adapted  to  the  fenestrated  blades,  so  as  to 
protect  the  nostril  during  the  applications 
of  the  cautery.  Thudichum's  speculimi 
consists  of  two  flat  blades  of  metal  or  bone 
united  by  a  loop  of  wire,  the  elasticity  of 
which  keeps  the  blades  well  apart.  Lennox 
Browne's  speculum  is  an  ivory  cylinder 


with  a  blunt  end  and  an  open  upper  surface ; 
it  is  mtroduced  by  means  of  a  plug. 

Elsberg's  speculum  is  composed  of  three 
blades,  which  are  set  at  an  angle  of  90°  or  a 
Httle  more  with  the  handles.  The  two  la- 
teral blades  are  separated  by  approximating 
the  handles,  either  quickly  by  the  hand  or 
more  slowly  by  means  of  a  screw.  As  this 
is  done,  the  lower  blade  is  depressed  by 
means  of  two  levers  united  to  a  rod  con- 
nected with  it  and  the  handles  of  the  instru- 
ment. Duplay's  speculum  is  a  very  useful 
instrument  for  displaying  the  deeper  parts 
of  the  nasal  cavities ;  when  closed,  it  has 
the  shape  of  a  hollow  cone  with  flattened 
sides  and  a  rounded  apex ;  it  is  a  bivalve 
instrument,  and  its  blades  can  be  separated 
by  turning  a  screw.  The  inner  blade  is 
more  flattened  than  the  outer,  and  it  is  con- 
tinued into  the  trumpet -shaped  proximal 
end  of  the  instrument.  The  outer  blade  is 
the  one  which  is  moved  by  turning  the 
screw.  Schuster's  and  Votolini's  specula 
only  differ  from  the  last  in  the  means 
adopted  to  separate  the  blades.  The  bivalve 
specula  afford  a  good  view  of  the  deeper 
parts  of  the  nasal  cavities,  but  if  it  be  de- 
sired to  examine  the  posterior  wall  of  the 
pharynx  and  the  region  of  the  Eustachian 
tube  through  the  anterior  nares,  Zaufal's 
fimnel  should  be  used.  It  consists  of  a  long 
hoUow  cylinder  of  polished  metal  with  a 
funnel-shaped  outer  extremity. 

Aural  Specula. — The  best  speculum 
for  most  purposes  is  Keene's ;  it  is  a  hoUow 
cone  of  plated  metal  vrath  a  short  cylin- 
drical extremity.  Toynbee's  and  Wilde's 
specula  taper  gradually  from  a  trumpet- 
shaped  outer  end  to  a  small  eUiptical  or 
circular  inner  one.  Speciila,  of  similar 
shapes  to  the  three  already  mentioned,  are 
made  of  vulcanite  and  are  very  useful  when 
substances  which  would  tarnish  silver  are 
being  used.  Kramer's  speculum  is  a  bi- 
valvular  instrument,  whose  blades  are  set 
at  right  .angles  to  long  handles,  by  means  of 
which  its  blades  may  be  separated.  It  is 
rather  inconvenient,  because  one  hand  is 
required  to  hold  the  instrument.  Woakes' 
speculum  is  a  useful  bivalvular  instrument ; 
its  principle  of  action  is  the  same  as  that 
of  Duplay's  nasal  speculum ;  it  is  self-re- 
taining. 

Eye  Specula  are  employed  to  separate 
the  eyehds.  They  are  made  of  wire,  and 
have  two  blades,  which  are  so  formed  that 
they  fit  securely  on  to  the  borders  of  the  lids. 
"When  the  blades  are  separated,  the  eyehds 
are  opened  widely.  The  blades  may  be 
separated  by  a  contrivance  similar  to  that 
employed  by  Frankel  for  his  nasal  speculum, 
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or  by  the  elasticity  of  a  spiral  twist  of  the 
•wire  which  unites  the  blades.  If  the  latter 
method  be  employed,  the  instrument  should 
be  provided  with  a  stop-screw,  by  means 
of  which  the  sepai-ation  of  the  blades  may 
be  checked  when  they  have  opened  the  hds 
sufficiently.  The  handle  of  the  instrument 
should  be  curved,  so  that  it  may  rest  just 
above  the  zygoma,  and  be  out  of  the  sur- 
geon's way.  BiLTON  Pollard. 

SPERMATIC  CORD,  Diseases  of  the. 
In  this  article  only  abscess  and  the  soHd 
tumom-s  of  the  cord  will  be  considered. 
The  fluid  tiunours  and  varix  of  the  cord 
axe  described  under  Hydrocele  ;  Hjsmato- 
CELE ;  Varicocele. 

Abscess. — Causes. — Inflammation  of  the 
cord,  nmning  on  to  acute  abscess,  may  be 
the  result  of  injury,  or  compUcate  urethritis 
and  epididymitis.  In  tubercular  disease  of 
the  testicle,  nodules  of  the  same  character 
are  sometimes  found  in  the  cord,  and  they 
may  soften  down  into  chronic  abscesses. 

Symjjtoms  and  Diagnosis. — Acute  in- 
flammation of  the  cord  causes  a  rapid, 
painful,  and  very  tender  swelling  of  the 
part,  and,  when  abscess  forms,  the  skin 
over  it  becomes  cedematous  and  reddened, 
and  fluctuation  is  detected.  Tubercular 
disease  of  the  cord  usually  causes  a  uni- 
form enlargement  of  the  vas  deferens  to  the 
size  of  a  quill  or  so,  but  it  may  lead  to 
nodular  swelling  of  the  part,  at  first  rounded 
and  hard,  and  then  softening  down  into  a 
fluctuating  swelling,  which  bursts  and  dis- 
charges thin,  flaky,  curdy  pus.  The  dia- 
gnosis will  be  at  once  made  by  noticing 
tubercular  disease  of  the  testicle,  and  per- 
haps of  other  organs  also. 

Tumours. — The  commonest  of  the  solid 
tumours  is  lipoma;  these  growths  spring 
from  the  scattered  nodules  of  fat  normally 
found  in  the  cord,  and  which  are  continuous 
above  with  the  subperitoneal  fat.  Myxoma 
and  a  mixture  of  mucous  and  fatty  .tissue — 
myxo-hpoma — also  occur,  especially  late  in 
hfe.  Sarcomata  may  grow  from  the  cellular 
tissue  of  the  cord.  Colloid  and  encephaloid 
cancer  have  been  found  springing  from  the 
vas  deferens,  and  possibly  also  from  the 
remains  of  the  funicular  process  of  peri- 
toneum. These  various  forms  of  tumour 
have  their  usual  pathological  characters: 
the  lipomata  are  often  pedimculated ;  the 
sarcomata  and  carcinomata  infect  the  lym- 
phatic glands  in  the  ihac  fossa  and  other 
internal  organs,  and  they  and  the  myxomata 
may  recur  after  removal. 

Fatty  tumours  grow  slowly,  and,  after 
attaining  a  certain  size,  may  remain  sta- 


tionary for  years.  They  are  painless, 
smooth,  soft,  often  lobulated  in  outline, 
and  generally  very  movable.  In  some 
cases,  when  the  patient  stands  up,  a  httle 
swelling  falls  down  through  the  external 
ring,  and  then,  on  the  patient's  lying 
down,  it  slips  up  again  withm  the  inguinal 
canal ;  this  apparent  reducibility  of  the 
tumour  is  unattended  with  gurgle,  and,  by 
careful  manipulation,  it  is  generally  possible 
Btni  to  feel  the  tumour  over  the  internal 
abdominal  ring,  especially  if  the  finger  be 
passed  up  into  the  inguinal  canal.  Whrare 
the  ttunour  lies  partly  within  the  inguinal 
canal,  it  has  a  thrusting— not  an  expansile 
— impulse  imparted  to  it  by  a  cough.  When 
the  testicle  is  pulled  down  so  as  to  put  the 
cord  upon  the  stretch,  the  mobihty  of  the 
tumour  is  greatly  lessened.  From  the 
position  and  apparent  reducibiUty  of  these 
tumoiu-s  they  may  be  mistaken  for  hernia. 
From  an  enterocele  they  are  to  be  distin- 
guished by  their  greater  mobihty,  dulness 
on  percussion,  constancy  of  size,  absence  of 
pain,  absence  of  gurgle  on  reduction,  and  of 
expansile  impulse  on  coughing ;  and  by  the 
fact  that  traction  on  the  cord  fixes  the  tu- 
mour and  prevents  its  reduction.  To  epi- 
plocele  the  resemblance  is  much  closer,  as 
both  alike  consist  of  masses  of  fat,  and,  like 
the  tumour,  the  hernia  may  be  irreducible. 
Lipoma  is,  however,  fi-ee  from  pain  or 
any  sense  of  di-agging,  such  as  is  met  with 
in  epiplocele ;  it  is  also  more  movable,  often 
sHpping  about  freely  on  its  narrow  pedicle  ; 
while  its  position,  mobility,  and  apparent 
reducibnity  are  affected  by  traction  on  the 
cord  to  a  much  greater  extent  than  is  an 
epiplocele.  An  epiplocele  can  always  be 
traced  quite  up  to  the  internal  abdominal 
ring ;  many  lipomata  spring  fi'om  the  cord 
lower  down,  and  when  this  can  be  distinctly 
demonstrated  there  can  be  no  difficulty  in 
the  diagnosis. 

Myxo-lipoma  can  only  be  distinguished 
from  simple  hpoma  by  careful  micro- 
scopical exammation,  and  by  its  tendency 
to  recur  after  removal.  Myxoma  of  the 
cord  grows  more  rapidly  and  contmuously 
than  lipoma,  is  very  soft,  rounded  in  out- 
line, and  does  not  infect  the  iliac  glands; 
the  tumoiu*  may  attain  a  considerable 
size.  No  differential  diagnosis  can  be 
made  between  sarcoma  and  carcinoma  of 
the  cord :  both  alike  are  rare  as  primary 
affections.  The  tumours  are  firm,  more 
fixed  than  lipoma,  grow  steadily,  and  gene- 
rally rapidly,  infect  the  ihac  and  lumbar 
glands,  and  become  adherent  to  and  fim- 
gate  through  the  skin  over  them  if  left 
I  alone ;  in  their  later  stages,  the  tumom-s 
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become  uneven  in  outline  and  unequal  in 
consistence. 

Malignant  disease  of  the  testicle  often 

spreads  nj)  the  cord  to  the  gi'oin,  and  may 
form  considerable  masses  in  it,  and  after  cas- 
tration the  disease  may  recm-  in  the  stump 
of  the  cord.  Nothing  is  known  of  the  causes 
of  the  primary  soHd  tmnom-s  of  the  cord. 

Treatvienf.  — •  An  acute  uiflammatory 
swelling  of  the  cord  is  to  be  treated  by  rest 
and  cold,  or,  if  that  fail  to  reheve  quickly, 
by  hot  belladonna  fomentations.  Should 
an  abscess  form,  an  early  incision  is  to  be 
made  into  it ;  if  considerable  indm-ation  of 
the  cord  be  left  behind,  it  may  be  removed 
by  a  succession  of  small  blisters.  Tuber- 
cular disease  of  the  cord  requires  the  same 
treatment  as  the  similar  affection  of  the 
testicle.  See  Testis,  Diseases  of  the.  If  a 
lipoma  of  the  cord  do  not  cause  any  trouble 
or  inconvenience,  and  have  ceased  to  grow, 
no  treatment  is  required.  "Where,  on  the 
other  hand,  the  tiunour  is  still  increasing 
in  size,  or  from  its  size  or  position  is 
a  source  of  annoyance  to  the  patient,  it 
should  be  removed  through  a  simple  in- 
cision down  to  it,  care  being  taken  to 
enucleate  the  entire  growth,  but  without 
inflicting  injm'y  upon  the  vessels  or  duct 
of  the  cord.  To  wear  a  truss  for  a  small 
lipoma  in  the  inguinal  canal  simulating 
a  hernia  is  neither  beneficial  nor  iujm'ious. 
When,  in  operating  for  a  hernia,  one  of  these 
growths  is  detected,  it  should  be  removed. 
If,  in  a  patient  behoved  to  have  a  lipoma  of 
the  cord,  symptoms  of  intestinal  strangu- 
lation come  on,  the  sm-geon  should  cut  down 
upon  the  tumom-  and  explore  the  part,  as  : 
a  small  hernia  might  be  concealed  beneath 
it.  A  myxomatous  tumour  should  be  re- 
moved as  early  as  possible,  care  being  taken 
to  keep  outside  the  delicate  capsule  sur- 
rounding the  growth.  Mahgnant  tumours 
of  the  cord  should  be  excised  if  the  ihac  j 
glands  are  not  evidently  infected,  and  as  j 
these  growths  infiltrate  the  cord  and  have 
a  great  tendency  to  recm*,  the  entire  cord, 
and  the  testicle,  should  be  removed  with 
the  tumour.  In  the  removal  of  benign 
tumours  of  the  cord,  castration  is  never 
justifiable.  A.  Pearoe  Gould. 

SPERMATOERHGEA.  —  The  term 
spermatorrhoea  is  in  every  respect  a  bad 
one,  and  has  been  much  abused.  In  its 
true  etymological  sense  it  means  the  dis- 
charge of  the  spermatic  fluid  or  semen, 
without  sexual  desire  or  sexual  excitement ; 
and  the  malady  from  which  the  patient 
suffers  has  come  to  be  regarded  as  the 
direct  outcome  of  the  loss  of  the  seminal 


secretion,  when  it  is  really  due  to  the  con- 
dition of  the  patient's  mind,  which,  as  Sir 
J ames  Paget  says,  '  in  reference  to  his 
sexual  organs,  is  unsound.'  The  term  has 
also  been  much  abused,  and  often  loosely 
applied  by  patients  to  the  discharge  of 
mucus,  either  prostatic,  m-ethral,  or  vesical ; 
to  the  gleety  discharge  due  to  a  stricture  or 
inflamed  patch  on  the  mucous  membrane 
of  the  urethra,  and  even  to  the  flocculent 
cloud  of  mucus  which  occurs  in  healthy 
urine,  or  the  white  deposit  of  phosphates 
when  the  urine  is  aUcaline  in  some  forms  of 
dyspepsia. 

Furthermore,  the  term  has  been  apphed 
to  a  frequent  or  even  an  occasional  involun- 
tary emission  occm-ring  dm-ing  sleep,  at- 
tended by  erection  and  under  the  influence- 
of  lascivious  dreams.  These  fi-equently 
occm-,  especially  in  early  manhood,  and 
often  denote  an  excess  of  health  and 
strength,  and  are  simply  the  result  of 
hyper-secretion  of  the  testes,  occurring 
most  frequently  in  young  men  of  an  -ex- 
citable temperament. 

By  the  term  spermatorrhoea  is  meant 
a  peculiar  condition  of  hypochondiiasis, 
engendered  and  maintained  by  an  irritable 
condition   of  the   sexual  organs,  which 
causes  the  frequent  escape  of  seminal  fluid, 
with  or  without  the  patient  being  aware 
of  it.    It  is  extremely  doubtful,  however, 
whether  this  latter  condition,  when  the  se- 
men is  passed  without  the  knowledge  of  the- 
patient,  ever  occurs ;  and  such  conditions- 
as  those  spoken  of  by  LaUemand,  wher& 
seminal  emissions  occm-red  dui-ing  mictu- 
:  rition,  and  where  there  was  a  constant 
loss  of  semen  with  the  urine,  must  be  re- 
ceived with  a  considerable  amount  of  doubts 
Such   a  condition  as  that  described 
above,  though  happily  a  rare  affection,  un- 
doubtedly does  exist,  and  requires  most- 
j  careful  consideration  on  the  part  of  thfr 
i  surgeon,  since  it  entails  the  greatest  suf- 
j  fering,  not  only  on  the  patient  himself,  but 
also  often  on  those  with  whom  he  is  asso- 
ciated by  the  closest  ties. 

Causes. — There  can  be  no  doubt  that 
the  most  potent  cause  of  spermatorrhoea  is- 
to  be  foimd  m  the  habit  of  self-abuse,  or  in 
repeated  venereal  excitement  in  sexual  in- 
tercourse. But  other  forms  of  local  irri- 
tation, such  as  balanitis,  j)himosis,  vari- 
cocele, rectal  irritation  from  hcemorrhoid& 
or  fissure,  intestinal  m-itatiou  from  the 
presence  of  worms,  constipation  or  some 
derangement  of  the  digestive  organs,  have 
all  been  accredited  with  causing  this  dis- 
ease. Dicenta  states  that,  in  500  cases 
of  spermatorrhoea,  he  met  with  about  100' 
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cases  of  some  derangement  of  the  digestive 
organs,  generally  constipation  or  dyspepsia, 
and  about  50  of  haemorrhoids.  Any  of 
these  conditions  may  excite  the  habit  of 
masturbation,  or,  on  the  other  hand,  mas- 
turbation may  cause  most  of  them. 

The  exact  manner  in  which  the  irrita- 
bility of  the  sexual  organs  is  induced,  and 
what  connection  it  has  with  the  habit  of 
self-abuse,  is  still  the  subject  of  considerable 
doubt.  Trousseau  believes  that  sperma- 
torrhcea  is  due  to  some  imperfection  in  the 
nervous  system  of  organic  Hfe,  since  it  is 
so  commonly,  found  in  men  who  have 
suffered  from  incontinence  of  urine  in  early 
years ;  and  regards  masturbation  as  an  in- 
direct proof  of  a  vitiated  condition  of  the 
nervous  system. 

Dr.  T.  Clemens  believes  that  hyperaes- 
thesia  of  the  urethral  mucous  membrane 
is  a  frequent  cause  of  spermatorrhoea,  and 
that  the  hypersesthesia  is  due  to  some 
affection  of  the  spinal  cord,  which  has  be- 
come '  exhausted '  from  misuse  and  ex- 
cessive irritation  of  th<  genitals. 

Lallemand,  on  the  other  hand,  takes  a 
very  different  view  of  the  cause  of  sperma- 
torrhoea, and  believes  that  the  disease  is 
almost  exclusively  the  result  of  irritation  of 
the  spermatic  ducts  arising  from  chronic 
inflammation,  and  that  an  old  attack  of 
urethritis  is  the  most  frequent  cause  of  the 
seminal  emissions. 

Symptoms. — Almost  always,  if  not  al- 
ways, spermatorrhoea  begins  with  frequent 
nocttmial  emissions,  at  first  with,  and 
afterwards  without,  erotic  sensations.  As 
the  disease  advances,  these  emissions  be- 
come more  firequent,  occurring  twice  or 
thrice  or  even  oftener  in  the  same  night, 
and  unaccompanied  by  erection  and  even 
without  any  sensation  being  experienced 
by  the  patient.  In  consequence  of  this, 
partly  as  a  result  of  the  discharge,  but  also 
to  a.  far  greater  extent  from  the  mental  dis- 
quietude which  is  produced,  the  patient  be- 
comes weak  and  irritable  ;  he  complains  of 
heaviness  and  languor,  disinclination  to  go 
about  his  ordinary  occupations,  and  in- 
abihty  to  fix  his  attention  on  any  kind  of 
work.  As  the  malady  progresses,  emissions 
take  place  during  the  day,  as  weU  as  at 
night,  and  from  any  shght  cause,  such  as 
friction  of  the  clothes  in  walking  or  riding ; 
or,  a  mere  reference  to  sexual  matters  or 
bcentious  talk  may  occasion  an  emission, 
without  the  usual  amount  of  erection  or 
sensation.  If  sexual  intercourse  is  at- 
tempted, ejaculation  takes  place  abnost 
immediately,  even  before  the  introduction 
of  the  organ,  and  the  act  is  therefore  not 
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properly  accomplished.  This  adds  to  the 
mental  disquietude  of  the  patient,  who 
imagines  that  he  has  become  impotent, 
and  constantly  broods  over  the  subject, 
thus  increasing  his  mental  distress. 

As  a  result  of  this  uneasiness  his  diges- 
tion becomes  impaired;  he  suffers  from 
flatulency,  heartburn,  oppression  in  his 
breathing,  and  shortness  of  breath  and  con- 
stipation. He  complains  of  aching  pains, 
especially  in  the  loins,  and  at  last  sinks 
into  a  condition  of  hypochondriasis,  de- 
voting the  whole  of  his  thoughts  to  his  own 
unhappy  condition,  and  taking  no  interest 
in  the  ordinary  affairs  of  life.  He  is  lan- 
guid and  depressed  in  manner  and  devoid 
of  all  energy.  His  eye  is  dull,  his  coim- 
tenance  pale  and  anxious,  his  expression 
listless.  There  is  often  impauTnent  of 
vision,  accompanied  by  extreme  sensibility 
to  light,  and  buzzing  or  singing  noises  in 
the  ears.  He  may  thus  gradually  drift  into 
a  condition  of  melancholia,  and  entertain 
the  firm  conviction  that  he  is  incurable 
and  is  fast  sinking  into  an  early  grave ;  or 
he  may  even  sometimes  develop  suicidal  ten- 
dencies. The  late  Mr.  Gascoyen  has  well 
summed  up  the  symptoms  of  spermatorrhoea, 
when  he  says  that  they  are  a  mixture  of 
'  sexual  irritability,  mental  uneasiness,  dys- 
pepsia, and  hypochondriasis.'  This  exactly 
expresses  the  whole  state  of  the  case.  As 
a  result  of  sexual  excesses  or  seK-abuse,  or 
it  may  be  from  some  of  the  other  causes 
enumerated  above,  an  irritability  of  the 
sexual  organs  is  set  up,  which  induces 
emissions  without  adequate  cause.  Con- 
scious of  his  immoral  habits,  the  patient 
regards  this  condition  as  of  serious  import, 
and  hence  falls  into  a  state  of  mental  un- 
easiness, which  speedily  produces  derange- 
ment of  the  digestive  organs,  and,  as  a 
natural  sequence,  aU  the  horrors  of  an  ad- 
vanced hypochondriacal  state.  The  symp- 
toms, therefore,  can  scarcely  be  said  to  be 
due  to  the  emissions,  though  in  the  first  in- 
stance induced  by  them,  but  rather  to  some 
over-sensitive  condition  of  the  nervous 
system.  It  is  not  a  disease  of  the  sexual 
organs,  but  a  disorder  of  the  nervous 
centres.    See  Hypochondriasis. 

Diagnosis. — In  the  investigation  of  a 
case  of  spermatorrhoea,  the  first  thing  to  do 
is  to  ascertain  that  the  discharge  is  un- 
doubtedly semen,  and  not  the  glairy  fluid 
which  sometimes  exudes  from  the  urethra, 
and  which  is  either  the  natural  secretion  of 
its  mucous  membrane  increased  in  quantity, 
or  is  derived  fi-om  the  prostate  in  cases  of 
prostaton'hoea  ;  and  that  it  is  not  the  dis- 
charge from  a  stricture  or  the  remains  ot 
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an  old-standing  gleet.  This  point  must  be 
cleared  up  by  the  microscopical  examina- 
tion of  the  fluid,  and  the  existence  of  true 
spermatorrhoea  estabUshed  by  the  presence 
of  spermatozoa  in  it.  Some  care  requires  to 
be  exercised  in  this,  and  it  is  weU  to  examine 
the  discharge  on  two  or  three  occasions 
before  coming  to  a  definite  opinion.  The 
patient  may  recently  have  been  attempting 
sexual  intercourse  or  have  been  gmlty  of 
self-abuse,  when  spermatozoa  would  pro- 
bably be  found  in  the  discharge,  and  this 
might  lead  to  error.  When  the  presence  of 
spermatozoa  has  been  definitely  settled, 
the  cause  of  the  spermatorrhoea  must  be 
sought  for.  The  condition  of  the  external 
genitals  must  be  examined ;  the  presence 
or  absence  of  balanitis,  phimosis,  or  varico- 
cele must  be  determined ;  the  condition  of 
the  urethra  must  be  investigated,  and  the 
existence  of  a  stricture  or  tender  spot  on 
the  mucous  membrane  ascertained,  if  it 
exists,  by  the  passage  of  a  bougie,  of  which 
the  acorn-pointed  one  is  the  best  suited  for 
this  exploration.  The  presence  or  absence 
of  any  rectal  or  intestinal  irritation  must 
be  ascertained,  and  the  general  health  of 
the  patient,  especially  in  regard  to  dys- 
pepsia and  constipation,  inquired  into. 
Finally,  strict  inquiries  must  be  made  as  to 
the  habits  of  the  patient,  whether  he  is  stiU 
addicted  to  self-abuse,  as  unhappily  is  too 
often  the  case  in  the  confirmed  examples 
of  spermatorrhoea. 

Prognosis. —  The  issue  of  a  case  of 
spermatorrhoea  depends,  to  a  very  great 
extent,  upon  whether  the  patient  has  en- 
tirely relinquished  his  evil  habits  or  not. 
In  many  of  these  cases  no  persuasion,  no 
fear,  no  threat  will  induce  the  patient  to 
relinquish  them.  He  appears  to  have  en- 
tirely lost  aU  power  of  self-control,  and 
though  he  may  promise  and  faithfully 
intend  to  keep  his  promise,  he  will  relapse 
again  and  again.  The  outlook  in  such  a 
case  is  gloomy.  In  some  instances  de- 
mentia is  induced,  in  others  active  disease 
is  set  up  as  the  result  of  the  debilitated 
condition  into  which  the  patient  has  been 
reduced,  and  he  falls  a  victim  to  his  own 
foUy.  "When,  however,  the  evil  habits  are 
relinquished,  the  prognosis  is  hopeful,  and 
the  patient  generally  gets  weU  under  the 
influence  of  medical  treatment  and  advice, 
and  may  be  restored  to  perfect  health  and 
full  vigour  of  mind  and  body,  and  become 
a  useM  member  of  society  and  a  happy 
man. 

Treatment. — The  first  point  in  con- 
ducting the  treatment  of  a  case  of  sperma- 
torrhoea is  to  induce  the  patient  to  abstain, 


at  once  and  for  ever,  fi*om  his  habits  of 
masturbation,  if  he  be  still  addicted  to 
them.  Without  this,  no  other  treatment 
can  be  of  any  avail.  Every  effort  should 
therefore  be  made  by  the  surgeon  to  in- 
duce him  to  relinquish  them,  by  layiii" 
before  him  the  consequences  of  his  foUy, 
if  he  persists  in  it,  and  assuring  him,  on  the 
other  hand,  that  if  they  be  given  up  a  per- 
fect recovery  may  be  confidently  antici- 
pated. In  order  to  carry  this  out  with 
gi-eater  effect,  the  surgeon  should  strive  by 
every  means  in  his  power  to  obtain  the 
confidence  of  his  patient.  In  many  cases, 
the  sensible  man  will  beUeve  what  he  is 
told  and  will  abstain  from  aU  further 
vicious  habits,  and  his  cure  wiU  aheady 
be  half-effected.  Others,  on  the  other  hand, 
do  not  appear  to  possess  sufficient  moral  self- 
control  to  abstain,  and,  in  such  cases,  it  is 
advisable  to  keep  the  penis  constantly  sore 
with  some  bHstering  fluid.  A  ring  of 
blistering  fluid  is  to  be  painted  rotmd  the 
penis,  and  as  soon  as  this  is  healed  or 
nearly  healed,  a  second  ring  is  painted  on 
some  other  part.  This  is  generally  effec- 
tual in  breaking  the  habit,  at  all  events  for 
a  time,  and  patients  vsdU  sometimes  ask 
that  it  may  be  done,  of  their  own  accord, 
since  they  have  not  confidence  in  their 
own  power  of  self-control.    See  Mastub- 

BATION. 

After  this,  the  main  treatment  must  be 
directed  to  the  patient's  general  condition, 
to  improving  his  health  and  keeping  the 
mind  and  body  engaged.  This  will  have  a 
far  more  beneficial  effect  than  any  medi- 
cine. All  sedentary  habits,  with  mental 
overstrain  and  excessive  reading,  must 
be  abandoned,  and  the  patient  actively 
engaged  in  some  outdoor  occupation 
or  pm-suit.  Something  congenial  to  the 
patient's  tastes  should  be  found,  so  that, 
while  his  body  is  actively  engaged,  his 
mind  may  become  engrossed  in  the  pursuit 
in  which  he  is  engaged,  instead  of  brood- 
ing over  his  troubles.  A  change  of  air, 
especially  to  some  bracing  seaside  place,  is 
desirable,  where  he  may  engage  in  fish- 
ing, rowing,  boating,  or  athletics  of  some 
kind,  so  that  each  night  may  find  him 
healthily  tired.  He  should  rise  early,  as 
soon  as  he  wakes,  and  take  a  cold  or  tepid 
bath,  or,  what  is  better,  a  plunge  in  the  sea. 
His  companions  should  be  cheerful  and 
amusing,  and  it  should  be  then-  endeavour 
to  keep  his  mind  occupied  with  their 
various  pursuits  and  pleasures.  His  diet 
should  be  nourishing  and  imstimulating, 
and  all  highly  seasoned  meats  and  con- 
diments should  be  avoided,  and  he  should 
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eat  no  supper  or  heavy  meal  before  re- 
tii-ing  to  rest.  He  should  sleep  on  a  hard, 
horsehair  mattress,  without  too  much 
clothing,  and  it  is  a  good  plan  to  advise  his 
getting  into  the  habit  of  causing  his  bowels 
to  act  the  last  thing  before  he  goes  to  bed, 
so  that  a  loaded  rectum  may  not  press 
upon  his  vesicixlfB  seminales.  He  should 
also  be  cautioned  against  sleeping  on  his 
back,  and  may  be  prevented  from  doing 
80  by  having  some  hard  body,  as  a  cork, 
strapped  over  the  sacrum  when  he  retires 
to  bed. 

Dyspeptic  symptoms  must  be  corrected 
by  appropriate  medicinal  treatment,  and 
the  state  of  the  bowels  carefully  attended 
to.  If  sleeplessness  exist,  it  must  be  com- 
bated by  the  bromides  of  potassimn  or 
ammonium ;  but  it  is  better  to  avoid  the 
exhibition  of  these  remedies,  if  it  can  be 
done,  and  to  trust  to  active  outdoor  exercise 
inducing  the  weariness  which  will  produce 
natural  sleep.  These  measures,  if  steadily 
persevered  in,  will  be^^o^md  more  effica- 
cious than  any  special  medicines,  though 
these  have  been  recommended  by  some. 
Trousseau  strongly  advocates  the  use  of 
belladonna,  and  states  that  ite  utility  de- 
pends upon  its  undoubted  influence  upon 
the  entire  nervous  system,  particularly  on 
the  encephalon  and  spinal  marrow.  Digi- 
talis and  aconite  have  been  given  with  the 
same  view,  and  to  nitrate  of  silver,  used 
internally,  favom'able  results  have  been 
attributed. 

Any  special  cause  which  can  be  dis- 
covered for  the  disease  must,  of  cotu'se,  be 
at  once  removed;  such  as  an  elongated 
prepuce,  a  phimosis,  a  varicocele,  or 
haemorrhoids  or  a  fissm-e  of  the  anus,  and 
thus  all  source  of  irritation  be  got  rid  of. 

Of  local  remedies,  the  one  most  extoUed 
is  the  appHcation  of  nitrate  of  silver  to  the 
prostatic  portion  of  the  urethra,  either  in 
the  form  of  sohd  caustic,  as  reconxmended 
by  Lallemand,  or  in  solution,  by  means  of 
the  syringe  catheter.  The  utility  of  this 
treatment  has  been  a  good  deal  disputed, 
and  though  there  can  be  no  doubt  of  the 
advantages  derived  from  its  use  in  cases  of 
simple  prostatorrhoea,  the  evidence  in  favour 
of  its  employment  in  spermatorrhoea  is  by 
no  means  conclusive. 

T.  Pickering  Pick. 

SPHACELUS.    See  Gangrene. 

SPHINCTER  ANI,  Spasm  of.  See 
Fissure  of  the  Anus. 

SPICA  BANDAGE.    See  Bandages. 


SPINA  'BIFIDA..— Definition— 'l^he 
term,  first  applied  by  Tulpius  at  the  com- 
mencement of  the  seventeenth  century,  is 
used  to  define  certain  congenital  malforma- 
tions of  the  spinal  canal,  with  prolapse  of 
some  of  its  contents,  in  the  form  of  a  fluid 
tumoxir. 

Pathological  Anatomy. — Most  commonly 
this  malformation  affects  the  posterior  seg- 
ments of  the  vertebrae,  and  the  tumour 
appears  on  some  part  of  the  back  ;  but  in 
a  few  cases  the  bodies  of  the  vertebrae  are 
found  cleft,  and  the  timiour  then  projects 
into  the  thorax,  abdomen,  or  pelvis,  between 
the  lateral  halves  of  the  bodies  affected. 
The  tumour,  at  birth,  varies  very  much  in 
size — firom  that  of  a  hazel-nut  to  that  of  a 
fist,  and  it  may  become  very  much  larger. 
In  form  it  is  more  or  less  hemispherical, 
its  exact  shape  being  largely  determined 
by  the  size  of  the  spinal  fissure  through 
which  it  issues  ;  sometimes,  the  tumour  is 
distinctly  bi-lobed  in  its  vertical  axis;  it 
may  have  a  broad  base,  or  be  attached  by  a 
narrow  pedicle,  which  may  be  either  long  or 
short.  The  timiour  is  usually  situated  in  the 
median  line,  sometimes,  however,  with  a 
little  inclination  either  to  the  right  or  the 
left  side ;  it  usually  occurs  as  a  single  tu- 
mour, but  cases  are  on  record  where  more 
than  one  tumour  has  been  present.  In 
St.  George's  Hospital  Museum  there  is  a 
specimen  which,  on  the  sm-face,  appears  to 
be  constricted  about  its  middle,  and  this 
constriction  corresponds  with  a  horizontal 
septum  within,  which  separates  two  inde- 
pendent cysts.  The  sac  is  not  infi'equently 
multilocular,  and  in  University  College 
Museum  there  is  a  remarkable  specimen  of 
such  a  cyst ;  but  there  are  no  instances  of 
two  distinct  tumours  in  any  of  the  London 
museums.  An  occasional  combination  of 
spina  bifida  with  congenital  sacral  tumour 
has  been  recorded. 

The  spine  may  be  affected  in  any  one 
of  its  regions.  Demme  records  57  personal 
cases,  divided  as  follows : — 6  cervical,  2 
cervico-dorsal,  15  dorsal  (two  of  which  were 
instances  of  double  tumom-s)  17  Ivmibar, 
11  Imnbo-sacral,  7  sacral.  The  writer's  own 
cases,  19  in  number,  have  all  been  lumbar 
or  limibo-sacral,  with  one  exception,  and 
this  was  at  the  sacro-coccj'geal  jimction. 
Wernitz  gives  210  collected  cases  (the  above 
not  included),  with  the  following  analysis : — 
Cervical  12,  cervico-dorsal  3,  dorsal  6,  dorso- 
lumbar  9,  limibo-sacral  127,  sacral  53.  An 
examination  of  125  specimens  in  various 
pathological  museums  gave  the  following 
results:— 1  afl'ecting  the  whole  column,  9 
dorsal,  9  lumbar,  G8  lumbo-sacral,  21  sacral, 
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1  sacro-coccygeal,  3  dorsi-lumbar,  7  dorsi- 
lumbo-sacral,  and  6  which  could  not  be  de- 
fined. It  win  thus  be  evident  how  largely 
the  malformation  affects  the  lower  part  of 
the  spine — a  significant  fact  when  taken  in 
conjunction  with  the  relatively  late  period 
at  which  its  development  is  completed. 
The  anatomy  varies  considerably ;  the  tu- 
mour may  be  a  simple  dilatation  and  pro- 
trusion of  the  spinal  meninges  (meningo- 
cele), or  it  may  contain  more  or  less  of  the 
cord  and  its  nerves  (meningo-myelocele),  or 
it  may  be  a  dilatation  of  the  central  canal 
of  the  cord  with  prolapse  of  its  membranes 
(syi-mgo-myelocele).  An  analysis  of  the 
125  specimens  just  alluded  to  showed  that 
10  were  meningoceles,  79  meningo-myelo- 
celes,  2  syringo-myeloceles ;  19  were  macer- 
ated specimens,  and  15  were  undeterminable 
or  not  dissected. 

All  these  points  are  of  importance, 
chiefly  in  prognosis,  and  as  affecting  the 
probable  results  of  treatment.  The  cleft 
in  the  spine  may  involve  aU  the  vertebrae, 
or  may  affect  but  a  single  bone ;  more 
commonly  three  or  four  vertebrae  are  at 
fault.  On  exaanination,  the  spinous  pro- 
cesses are  absent,  and  the  laminae,  more  or 
less  Ul-developed,  are  found  separated  by  the 
protruding  sac.  The  sac  may,  or  may  not,  be 
covered  with  normal  skin  ;  in  the  majority 
of  the  recorded  cases  of  pm-e  meningocele 
the  skin  is  normal ;  it  may  also  be  normal  in 
cases  where  the  cord  is  intimately  involved 
in  the  deformity.  In  the  latter  cases,  how- 
ever, more  usually  the  skin  smTounds  the 
base  of  the  tumom,  and  extends  on  to  its 
surface  for  about  half  to  thi-ee-quarters  of 
an  inch,  and  then  becomes  lost  in  the 
membrane  which  completes  the  sac.  In  a 
few  cases,  the  membranous  part  of  the  sac 
corresponds  with  the  extent  to  which  the 
altered  cord  is  adherent  to  the  sac-waU.  In 
others  no  such  hmifcation  exists.  There  is 
strong  presumptive  evidence,  however,  that 
this  membranous  area  represents  the  attenu- 
ated nem-al  tissue  of  the  spinal  cord  from 
which  the  nerves  within  the  sac  really  take 
origin.  In  St.  Thomas's  Hospital  Museum 
there  is  a  specimen  of  spina  bifida  in  the 
dorsal  region,  in  which  the  spinal  cord,  after 
blending  with  the  sac-wall,  may  be  found 
normally  constituted  in  the  lowest  part  of 
the  sac,  and  in  the  entire  part  of  the  verte- 
bral canal  below  the  sac.  This  membrane 
is  often  white  and  glistening,  like  dis- 
tended dm-a  mater;  sometimes  it  is  red 
and  inflamed ;  it  may  be  so  thin  as  to 
burst  shortly  after  the  child's  birth,  or 
strong  enough  to  withstand  considerable 
ill-usage. 


Inside  the  sac  there  is  a  closely-fitting 
lining  of  arachnoid,  so  that  the  cavity  oi 
the  majority  of  these  tumours  correspond 
to  the  subarachnoid  space.  The  pm. 
meningoceles  are  more  usually  dilatation; 
of  the  arachnoid  cavity.  The  extent  tu 
which  the  cord  enters  the  sac  varies  within 
considerable  limits.  If  the  deformity  affects 
the  lowest  part  of  the  spinal  column,  tho 
cord  will  be  less  manifest,  because  here,  at 
all  ages,  it  is  smaller  in  size  than  in  othei- 
regions  ;  when  the  cleft  occurs  in  the  lum- 
bar region,  then  the  cord,  being  larger,  is 
more  obvious.  It  wUl  be  remembered  that 
the  cord  extends  through  the  whole  length 
of  the  spinal  canal  at  the  early  period 
when  spina  bifida  commences,  so  that  there 
is  nothing  extraordinary  in  finding  the 
cord  even  in  a  sacral  spina  bifida  ;  and,  in  a 
very  large  proportion  of  the  specimens  pre- 
served in  the  London  museums,  the  cord, 
to  a  greater  or  less  extent,  is  adherent  to 
the  posterior  wall  of  the  sac.  In.  many 
cases  a  longitudinal  furrow  can  be  seen, 
giving  the  tumour  a  bi-lobed  appearance  in 
its  vertical  axis ;  in  a  few  cases,  as  fii-st 
pointed  out  by  Virchow,  and  figured  by  him, 
there  is  a  distinct  depression  or  umbUicus 
corresponding  to  the  insertion  of  the  tip 
of  the  cord.  In  the  former  class,  the  cord 
passes  out  of  the  vertebral  canal,  and 
follows  the  curve  of  the  tumour.  In  the 
latter,  it  passes  more  or  less  through  the 
centre  of  the  tumour  to  reach  its  posterior 
surface.  Thus,  the  longitudinal  furrow  or 
the  central  umbihcus  is,  in  some  measure, 
evidence  of  the  extent  to  which  the  cord  is 
adherent ;  and  whenever  treatment  is  con- 
templated, it  suggests  that  this  median 
vertical  portion  of  the  sac,  at  any  rate,  must 
not  be  interfered  with. 

The  spinal  nerves  belonging  to  the  pro- 
lapsed cord  arise  within  the  sac,  and  pass 
forwards  to  then"  respective  foramina ;  thek 
anterior  and  posterior  roots  can  usually  be 
distinctly  traced.  They  are  sometimes 
found  separated  by  a  structm-e  continuous 
with  the  Hgamentum  denticulatum,  but  far 
exceeding  its  normal  proportion,  which  then 
forms  a  prominent  falciform  fold  on  each 
side  of  the  middle  line,  corresponding  to 
the  interval  between  the  anterior  and  pos- 
terior nerve-roots  of  either  side.  In  some 
cases  of  sacral  spina  bifida,  the  spinal 
nerves  arising  fi-om  the  cord  within  the 
sac,  and  even  those  arising  fi'om  it  above 
its  entrance  into  the  sac,  take  an  upward 
com-se  in  order  to  reach  their  proper  inter- 
vertebral foramina;  this  upward  direction 
of  the  nerves  is  most  common  for  the  lumbar 
nerves.    In  the  cases  where  the  distended 
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central  canal  of  the  cord  forms  the  interior 
of  the  sac,  the  nerve-arrangement  varies 
a  Uttle ;  the  sac,  of  course,  does  not  contain 
any  nerves,  and  it  might  henco  be  con- 
cluded that  the  case  was  one  of  simple 
meningocele.  Dissection,  however,  shows 
the  nerve-roots  lying  in  the  loose  subarach- 
noid tissue  between  the  innermost  mem- 
brane and  the  other  component  layers  of 
the  sac-wall;  they  pass  thence  round  the 
sac-wall  towards  their  respective  foramina 
of  exit.  The  central  canal,  however,  is 
sometimes  lai-ger  than  normal  throughout 
the  cord  above  the  sac,  in  cases  of  spina 
bifida,  without  appearing  to  be  involved  in, 
or  essentially  connected  with,  the  deformity. 

Causes. — Eai-ly  classical  authorities  are 
about  equally  divided  in  opinion  between  a 
primary  dropsy  of  the  central  nervous  sys- 
tem, interfering  with  the  normal  develop- 
ment of  the  spinal  canal,  and  a  primary 
arrest  of  development  in  the  laminae  of  the 
vertebrae,  allowing  of  prolapse  of  the  nerve- 
centres  and  their  membranes.  There  is  little 
beyond  conjecture  in  ftffvom*  of  the  former 
hypothesis ;  and  while  it  must  be  admitted 
that  some  arrest  of  development  is  found  in 
most  cases,  there  is  at  least  one  case  in  the 
CoUege  of  Surgeons  where  no  such  arrest 
occmTed.  The  association  of  other  malfor- 
mations— harehp,  ectopia  vesicae,  anence- 
phalus,  sacral  tumour — doubtless  speaks  in 
fe.vour  of  some  congenital  error  in  develop- 
ment as  the  most  frequent  cause,  without, 
however,  very  clearly  indicating  in  what 
the  first  step  .really  consists.  "With  regard 
to  cases  of  pure  meningocele,  it  seems 
not  improbable  that,  owing  to  deficient  de- 
velopment in  the  vertebral  arches,  and  con- 
sequent lack  of  support,  the  spinal  mem- 
branes prolapse  in  response  to  the  increas- 
ing pressure  of  the  cerebro-spinal  fluid,  or 
to  its  accumulation  at  the  point  of  least 
resistance. 

For  the  forms  of  spina  bifida  in  which 
the  cord  and  its  nerves  are  attached  to  the 
sac,  Cruveilhier  advanced  the  opinion,  pre- 
viously foreshadowed  by  Morgagni,  that  the 
essential  lesion  is  adhesion  between  the 
cord  elements  and  the  external  skin.  This 
opinion  has  since  been  independently  put 
forward  wth  much  force  by  Eanke.  Such 
an  adhesion  of  the  spinal  cord  with  the 
akin  cannot  take  place  when  the  neural 
aiches  are  once  closed.  The  deformity, 
therefore,  if  this  view  be  correct,  must  begin 
m  the  earliest  period  of  fcetal  development 
—at  a  tune,  indeed,  when  the  arches  are  still 
whoUy  undeveloped  ;  that  is  to  say,  before 
the  spmal  membranes,  the  intervening 
structures,  and  the  skin  have  been  differ- 


entiated. Hence,  the  error  of  development 
consists  in  the  persistence  of  a  foetal  con- 
dition— a  non- differentiation  of  blastoderm 
— rather  than  an  adhesion  in  the  more 
usual  acceptation  of  the  term.  The  for- 
mation of  the  sac  (which  is  not  an  essential 
part  of  the  deformity)  proceeds  automatic- 
ally from  the  pressure  of  the  cerebro-spinal 
fluid  and  the  absence  of  adequate  resistance. 
The  cord,  which  is  adherent  to  its  mem- 
branes, together  with  the  nerves  arising 
from  it,  is  displaced  fi'om  the  canal  by  the 
enlarging  sac  ;  they  thus  efi'ectuaUy  pre- 
vent union  of  the  vertebral  laminae.  The 
spinal  nerves  are  necessarily  elongated,  and 
it  is,  perhaps,  this  condition  which  partly 
accounts  for  the  varying  degrees  with  which 
their  functions  are  implicated. 

Translucency  of  the  sac  is  sometimes 
regarded  as  evidence  of  its  purely  fluid 
contents ;  but  this  is  a  very  delusive  dia- 
gnostic guide.  In  a  case  recently  under  the 
writer's  care,  the  sac  appeared  quite  trans- 
lucent ;  but,  after  death,  the  cord  was  found 
within  and  adherent  to  the  sac,  and  large 
nerves  traversed  it  on  their  way  towards 
their  intervertebral  foramina.  Dr.  Halli- 
bm-ton  has  favoured  the  writer  with  the 
following  analysis  of  fluid  taken  fi:om  a 
recently  treated  case  :  Water,  989"75 ;  solid 
matters,  10"25.  These  latter  consisted  of — 
extractives  and  soluble  salts,  9'406 ;  in- 
soluble salts,  "218  ;  proteids  (almost  exclu- 
sively globulin),  '842 ;  sugar,  -002.  The 
composition  of  the  fluid,  according  to  Eanke, 
is  : — '061  per  cent,  albumen  out  of  a  total 
of  1'06  per  cent,  sohds ;  these  yield  82'17 
per  cent,  of  their  bulk,  ash.  This  ash  con- 
tains six-and-a-half  times  more  soda  than 
potash. 

Diagnosis  and  Symptoms.  —  The  dia- 
gnosis of  spina  bifida  is  not  difficult.  Given 
a  congenital  cystic  tumour  on  some  part  of 
the  vertebral  column,  and  situated  in  the 
median  line,  the  probability  is  very  gi-eat 
that  we  have  to  deal  with  a  spina  bifida. 
Other  cystic  tumours  may,  undoubtedly, 
occur  near  the  spine  ;  thus,  situated  deeply, 
!  broad-based  collections  of  fluid  are  some- 
I  times  met  with,  which  Virchow  and  other 
!  authorities  regard  as  sacs  which  have  been 
gi-adually  shut  ofi'  from  the  spinal  canal. 
Especially  frequent  in  the  sacral  regioiii 
and  extending  towards  the  perineum,  lai'ge 
pendulous  sacs  ('  false  spina  bifida  '),  which 
have  no  connection  with  the  spinal  canal, 
are  sometimes  foimd.  In  many  cases  of 
spina  bifida,  a  communication  between  the 
sac  and  the  brain  can  be  appreciated  by 
alternately  compressing  the  one  and  the 
other,    the  proceeding  not  infi-equently 
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giving  riso  to  spasm  of  the  limbs,  or  to 
other  signs  of  nervo-irritation.  The  sao 
varies  in  its  tension  ;  in  a  few  cases  it  can 
be  emptied.  When  the  chUd's  head  is  placed 
low,  the  sac  relaxes;  when  the  head  is 
raised,  it  becomes  more  distended  :  the  dis- 
tension is  influenced  also  by  respiration, 
and  by  crying  or  other  effort.  In  a  few 
cases  there  is  a  distinct  respiratory  rhythm, 
synchronous  with  the  pulsation  at  the  an- 
terior fontaneUe.  A  yoimg  woman,  with  a 
very  large  tumour,  recently  seen  by  the 
writer,  distinctly  felt  the  wave  of  fluid 
between  her  spina  bifida  and  the  head. 
Many  children  with  this  deformity  are 
born  marasmic,  with  the  lower  extremi- 
ties cold  and  atrophic,  and  sometimes  quite 
paralysed.  The  sphincters  of  the  bladder 
and  rectum  are  also  affected  in  many  cases. 
This  is  presumptive  evidence  that  the  cord 
is  involved.  A  post-anal  dimple  is  often 
foimd  associated  with  this  deformity.  When 
the  sac  is  not  very  tense,  the  commence- 
ment of  the  cleft  in  the  vertebral  arches 
can  often  be  felt,  and  is  then  an  important 
factor  in  diagnosis.  The  writer  knows  of 
no  symptoms  by  which  the  three  varieties 
of  spina  bifida  can  be  differentiated  tvith 
certmnty  during  Ufe.  A  tumour  situated 
high  up  on  the  spine,  with  a  covering  of 
normal  skin,  translucent,  and  having  a 
narrow  pedicle,  will  in  aU  probability  prove 
to  be  a  meningocele  ;  while  a  tumom*  on 
the  lower  parts  of  the  spine,  with  a  broad 
base  and  a  membranous  ulcerated  sac-waU, 
accompanied  by  paralysis  of  the  sphincters 
or  lower  hmbs,  will  almost  as  certainly 
prove  to  be  a  meningo-myelocele. 

Treatment. —  A  cure  has  not  infre- 
quently followed  on  spontaneous  rupture 
of  the  sac,  but  death  more  often  takes 
place.  This  is  due  to  di-aining  away  of  the 
cerebro-spinal  fluid  and  to  meningitis  of  a 
septic  character,  which  gi'aduaUy  extends 
to  the  brain.  The  same  occm's,  too,  after 
pimctm-e  in  many  cases.  In  all  cases  alike, 
then,  in  attempting  treatment,  the  greatest 
attention  must  be  paid  to  cleanliness  and 
to  prevent  draining  of  the  fluid.  If  the 
surface  of  the  sac  is  ulcerated,  still  more 
when  it  is  semi-gangrenous,  a  dry,  absor- 
bent, antiseptic  dressing  should  be  ap- 
plied; and  over  this  a  moulded  gutta- 
percha covering  which,  while  it  holds  the 
dressing  in  place,  will  protect  the  tumour 
from  injury.  One  of  the  most  appropriate 
dressings  is  iodoform  or  salicylic  wool ;  or, 
the  timiour  being  well  sprinkled  over  with 
iodoform,  a  plaiu  wool  dressing  may  be  laid 
on.  If  the  wall  of  the  sao  is  very  thin,  but 
not  actually  ruptured,  it  is  well  to  paiut  it 


freely  with  collodion,  in  which  a  little  iodo- 
form has  been  dissolved;  a  thin  layer  of 
absorbent  wool  first  laid  on,  and  improg- 
nated  with  the  collodion,  gives  sohdity  and 
firmness  to  the  sac-wall,  and  sometijiies 
even  sufiices  to  cause  the  sac  to  shrivel  up. 
This  appUcation  should  extend  for  some 
distance  roimd  the  base  of  the  sac.  Such 
a  protection  frequently  sufiices  to  arrest 
the  growth  of  the  sao,  if  it  does  nothing 
else.  Meanwhile,  time  is  gained  for  the 
general  health  to  improve,  if  it  will.  The 
frequency  with  which  the  spinal  cord  ter- 
minates in  some  part  of  the  waU  of  the 
sac,  and  with  whicH  the  spinal  nerves  pass 
through  the  sac,  contra-indicates  such 
methods  of  treatment  as  removal  of  the 
sac  either  with  the  knife  or  by  means  of  a 
ligature  around  its  base.  Notwithstanding 
the  fact  that  some  cases  treated  successfully 
by  these  methods  have  been  piibUshed,  the 
remark  holds  good  because .  of  the  impos- 
sibiUty  of  diagnosing  cases  in  which  the 
nerve-centi-es  are  not  involved. 

By  far  the  most  successful  treatment  is 
that  proposed  by  Dr.  Morton  of  Glasgow. 
He  withdraws  a  portion  of  the  fluid — '  not 
more  than  half  of  the  fluid  contents  ' — and 
then  injects  a  solution  of  iodine  in  glyce- 
rine lodi  gr.  X.,  Potassii  iodidi  gr.  xxx., 
Glycerini  fjj.).  Of  this  '  from  half  a  drachm 
to  two  drachms  are  injected,  according  to 
the  size  of  the  proti'usion.'  In  the  man- 
agement of  a  case  of  spina  bifida,  among 
other  points  of  importance  Morton  gives 
the  following : — '  The  child  should  be  in  a 
thriving  condition ;  the  puncture  should  be 
carefully  closed  by  coUodion  or  otherwise, 
so  as  to  prevent  further  escape  of  fluid; 
the  parts  must  be  gently  handled  and 
protected  by  the  nurse;  the  injection  is  to 
be  repeated  if  required.'  Velpeau  was  the 
first  to  use  iodine  injections.  He  emptied 
the  sac,  and  then  injected  some  iodine  solu- 
tion, which  was  allowed  to  escaj)e  again  after 
a  short  interval.  A  few  successful  cases, 
treated  by  other  methods,  may  be  found 
scattered  through  medical  Hterature ;  but 
Morton's  method  is  at  present  the  most 
successful  of  any  in  vogue.  In  puncturing 
a  spina  bifida,  always  avoid  the  apex  or 
membranous  portion  of  the  sac ;  puncture 
near  the  base,  and  select  a  spot  where  the 
skin  is  normal.  The  utmost  that  can  be 
expected  from  treatment  of  such  a  serious 
malformation  is  a  cm"e  of  the  spinal  pro- 
trusion. If  paralysis  exists,  it  will  not  be 
benefited  by  treatment ;  in  a  few  cases, 
paralysis  has  come  on  subsequently; 
while  very  occasionally  sudden  death  has 
followed  interference.  Hydrocephalus  may 
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complicate  the  spina  bifida,  or  appear  as 
the  ciire  of  the  spina  bifida  proceeds. 
Treatment  shovdd  always  be  delayed  for  a 
few  weeks— that  is  to  say,  untH  the  in- 
fant's general  health  has  had  time  to  es- 
tabhsh  itself;  palhative  measiu-es,  such  as 
the  apphcation  of  collodion,  being  mean- 
while adopted  to  prevent  the  increase  of  the 
tumotir.        Egbert  William  Parker. 

SPINAL  CORD.  See  Back  and  Spine, 
Injm'ies  of  the. 

SPINE,  Diseases  of  the.  See  Caries  op 
THE  Spine  ;  Lateral  Spinal  Curvature  ; 
Antero-Posterior  Spinal  Curvature. 

SPnSTE,  Injuries  of  the.  See  Back  and 
Spine,  Injmdes  of  the. 

SPIRILLUM.— A  spural  thread-Kke 
organism,  one  of  the  ScHizoMrcETES,  the 
turns  of  which  are  arranged  around  a  lon- 
gitudinal axis.  When  the  organism  grows 
to  a  considerable  extent,  and  secondary 
flexures  are  produced  in  its  course,  it  has 
been  termed  Spirochtete.  This  form  of 
spiral  organism  has  received  the  specific 
name  'denticola,'  and  is  found  in  the  mouth 
and  nose  and  in  dental  abscesses.  The 
most  important  spirillum  is  the  S.  Ober- 
meieri,  which  is  found  in  the  blood  of 
patients  suffering  from  relapsing  fever.  It 
appears  in  the  blood  in  greater  quantity 
when  the  attacks  of  fever  recur,  and  dis- 
appears when  they  vanish.  The  symptoms 
of  relapsing  fever  have  been  communicated, 
from  man  to  the  monkey,  by  inoculating 
the  latter  animal  with  human  blood  con- 
taining the  organisms  (Carter). 

Other  spirilla  found  in  stagnant  water 
are  S.  undulum  and  S.  volutans,  the  latter 
being  a  very  large  organism  and  provided 
with  a  flagellum  on  each  end. 

Victor  Horsley. 

SPLEEN",  Diseases  of  the.— Certain  of 
the  diseases  to  which  the  spleen  is  Uable 
are  of  interest  to  the  surgeon,  because  it  is 
now  a  well-established  fact  that  the  whole 
organ  may  be  removed  from  the  human 
subject  in  suitable  cases,  not  only  with 
safety  to  life,  but  with  actual  improvement 
to  health. 

The  spleen  may  be  dislocated,  and  pain 
may  be  produced  by  the  resulting  drag  upon 
its  vessels  and  nerves ;  it  has  even  been 
found  in  the  pelvis.  It  may  be  malformed, 
simply  fissured  or  lobulated,  or  multiple. 
In  the  latter  case,  a  number  of  Uttle  spleens 
may  be  found,  merely  attached  to  one  an- 
other by  then:  nerves  and  blood-vessels. 

Dislocation,  if  accompanied  by  severe 
pain,  may  give  rise  to  the  (iuestion  of  oper- 


ative interference,  and  possible  malforma- 
tion must  be  borne  in  mind  in  cases  of 
doubtful  abdominal  tumour  occupying  the 
region  of  the  spleen.  Dislocated  or  wan- 
dering spleens  have  been  twice  successfully 
removed — once  by  Pean  and  once  by  Martin. 
Injiiry,  simple  hypertrophy,  leuksemic  hy- 
pei-trophy,  malignant  hypertrophy  (sarcoma 
or  carcinoma),  abscess,  hydatids,  and  cysts, 
are  the  conditions  which  may  raise  the 
question  of  possible  cure  by  operation. 

Injuries.— These  may  arise  from  incised 
wound,  gun-shot  wound,  or  rupture  from 
'  direct  or  indirect  violence,  and  there  can  be 
no  doubt  that  in  any  case  in  which  a  clear 
diagnosis  of  either  of  these  conditions  can 
be  made,  and  in  which  the  symptoms  in- 
dicate danger  to  Hfe,  the  surgeon  is  not 
only  justified,  but  bound  to  open  the  abdo- 
men, and  either  to  deal  with  the  injury  on 
general  surgical  principles  or,  if  this  be 
impossible,  to  remove  the  organ. 

Simple  Hypertrophy. — This  condition 
may  be  accompanied  by  softening  or  hard- 
ening of  the  organ,  or  it  may  retain  its 
normal  consistence.  Endocarditis,  syphilis, 
long  exposm-e  to  malarial  influences,  inter- 
mittent fever,  and  ague  are  the  common 
causes  ;  but  the  spleen  may  be  found  enor- 
mously hypertrophied  without  any  obtain- 
able history  of  previous  illness. 

In  this,  as  in  other  enlargements,  it  may 
form  a  tumour  almost  filling  the  abdomen 
and  extending  into  the  pelvis,  so  as  to  be 
mistaken  for  an  ovarian  or  uterine  tumour. 
Its  upper  part  vsoll,  however,  be  found 
in  its  proper  situation,  and  this,  together 
with  the  notch,  which  can  usually  be  dis- 
tinguished, should  prevent  a  mistake  in 
diagnosis.  The  fact  that  the  intestines  do 
not  lie  in  front  of  it,  may  help  to  distinguish 
an  enlarged  spleen  fr-om  a  renal  tumour. 

ZaccarelK  of  Naples  is  credited  with 
the  successful  removal  of  an  hypertrophied 
spleen,  so  far  back  as  1549 ;  and  in  more 
recent  times  Pdan,  Volney  d'Orsay,  and 
Franjolrni  have  each  added  a  successful  case 
to  the  records  of  this  procedure.  But  against 
these  at  least  an  equal  mmiber  of  fatal  cases 
must  be  recorded,  and  it  remains  an  open 
question  whether  the  deliberate  removal  of 
a  spleen,  simply  because  it  is  greatly 
hypertrophied,  is  a  justifiable  operation, 
unless  it  can  be  clearly  shown  that  the  con- 
dition is  causing  immediate  danger  to  the 
life  of  the  patient. 

Leukemic  Hypertrophy. — The  enlarge- 
ment in  this  case  is  so  clearly  only  a  part 
of  a  general  blood-disease,  which  also  affects 
other  vital  organs,  that  operative  inter- 
ference would  be  contraindicated,  even  with- 
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out  the  tei-rible  list  of  failures  which  the 
records  of  splenectomy  furnish.  The  leu- 
ktemic  spleen  has  been  excised  in  sixteen 
cases,  and  aU  the  patients  have  died. 

Maiignant  Hypertkophy  (Sarcoma  or 
Carcinoma). — This  is  extremely  rare  as 
a  primary  disease,  and  is  only  of  interest 
to  the  surgeon  in  so  far  as  it  is  necessary 
to  diagnose  between  the  various  forms  of 
hypertrophy.  The  most  ardent  advocate 
for  the  operative  treatment  of  cancer,  would 
hardly  include  the  spleen  among  the  organs 
which  it  is  advisable  to  extirpate  for  this 
disease. 

Abscess. — This  should  be  treated  by 
incision  and  drainage,  and  in  the  event  of 
the  antecedent  inflammation  not  having 
caused  adhesion  between  the  spleen  and  the 
parietal  peritoneum,  great  care  should  be 
taken  to  avoid  any  fouling  of  the  peritoneal 
surfaces  with  the  pus.  The  edges  of  the 
opening  in  the  spleen  should  be  accurately 
and  closely  sutiu-ed  to  those  of  the  opening 
in  the  abdominal  parietes,  and  the  cavity 
drained  and,  if  necessary,  washed  out  from 
time  to  time  with  antiseptic  solutions. 

Hydatids  should  be  treated  in  exactly 
the  same  way  as  abscess  ;  suture,  drainage 
and  washing-out  being  employed,  after  the 
thorough  evacuation  of  the  small  cysts  and 
loose  membranes. 

Cysts. — Cystic  disease  of  the  spleen, 
other  than  that  arising  from  the  presence 
of  hydatids,  is  very  rare  ;  but  both  single 
and  multilocular  cysts  have  been  met  with, 
and  the  spleen  has  been  successfully  extir- 
pated for  cystic  disease  by  Pean,  Crede,  and 
the  writer. 

Splenectomy. — If  complete  extirpation 
be  decided  upon,  the  incision  outside  the 
rectus,  recommended  by  Langenbuch  for 
extirjDation  of  the  kidney,  should  be  em- 
ployed. The  preparation  of  the  patient  and 
general  procediu'e  should  correspond  with 
that  described  in  detail  for  Ovariotomy.  The 
pedicle  should  be  transfixed  and  hgatured 
in  two  or  more  portions,  great  care  being 
necessary  to  avoid  including  a  portion  of 
the  pancreas  in  the  Ugatures,  and  also  to 
avoid  the  sUpping  back  of  any  small  vessel 
between  the  layers  of  the  omentima,  an 
accident  which  happened  to  the  writer  when 
removing  an  hypertrophied  spleen,  and 
which  led  to  the  death  of  the  patient.  If 
the  hgatures  can  be  applied  before  the 
tumour  is  turned  out  of  the  abdominal 
cavity,  and  therefore  before  the  pedicle  is 
put  upon  the  stretch,  it  wiU  be  much  easier 
to  tie  the  ligatures  securely  and  avoid  the 
above-named  accident ;  but  with  very  large 
tumours  this  may  be  impossible. 


Increase  in  the  number  of  white  cells 
in  the  blood,  enlargement  of  lymphatic 
glands,  enlargement  of  the  thyroid,  and 
anajmia  have  been  said  to  foUow  the  suc- 
cessful extirpation  of  the  spleen,  but  were 
not  observed  by  the  wi'iter  in  his  case  of 
successful  extu-pation  for  cystic  disease ;  the 
patient  recovering  more  slowly  than  after 
ovariotomy,  and  with  more  symptoms  of 
disturbance  about  the  pedicle  than  are 
common  after  the  latter  operation,  but  now 
enjoying  the  most  perfect  health. 

J.  Knowsley  Thornton. 

SPLEEN",  Rupture  of  the. — A  less  com- 
mon injury  than  rupture  of  the  Uver,  it  is 
generally  complicated  with  other  injuries 
of  the  abdomen  and  chest.  The  degree  of 
rupture  vai-ies. 

Causes. — Blows,  kicks,  falls,  wheels  of 
vehicles  passing  over  the  organ;  penetra- 
tion by  fractured  ribs  ;  gunshot  injmies. 

Symptoms. — The  nature  and  position  of 
the  injiu-y  received  must  be  borne  in  rhind, 
as  there  are  no  distinctive  symptoms.  There 
vnll  be  marked  general  shock,  anxious 
countenance,  coldnBss  of  the  trunk  and  ex- 
tremities, feeble  pulse,  sighing  respiration ; 
abdominal  pain,  especially  over  the  seat  of 
injury,  dviliiess  on  percussion  over  the 
splenic  area  due  to  extravasated  blood. 

Prognosis  unfavoui'able,  as,  owing  to  the 
vascularity  of  the  organ,  the  haemorrhage  is 
generally  severe ;  more  so  than  when  the 
Uver  is  similarly  injured.  If  the  parenchy- 
matous tissue  be  not  very  extensively  torn, 
recovery  may  take  place.  In  the  surgical 
history  of  the  American  war  three  cases  of 
recovery  are  recorded,  two  being  the  result 
of  gunshot  injuries  and  the  third  a  bayonet 
wound.  If  the  shock  and  hsemorrhage  do 
not  lead  to  an  immediately  fatal  result, 
peritonitis  and  abscess  are  the  complications 
to  be  feared.    See  Gunshot  Wounds. 

Treatment.  —  Eest  in  the  horizontal 
position ;  warmth  to  the  general  surface  of 
the  body ;  ice,  or  warm  fomentations,  over 
the  region  of  the  spleen ;  morphia  subcu- 
taneously  or  by  the  rectum,  to  reheve  pain. 
Brandy  or  egg-flip  in  teaspoonfol  doses  at 
frequent  intervals. 

Should  symptoms  of  internal  hsemor- 
rhage  continue,  no  external  wound  existing, 
abdominal  section  at  the  edge  of  the  left 
rectus  muscle  is  to  be  recommended.  If 
laparatomy  shows  that  the  hajmorrhage  will 
not  cease  by  exposure  or  the  apphcation  of 
the  thermo-cautery,  the  splenic  artery  may 
be  ligatured  or  the  spleen  itself  removed, 
either  directly  or  by  means  of  a  Hgatiure.  • 
This  last  procedure  has  been  suocessfiiUy 
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accomplished.  All  blood  must  be  cleared 
from  the  peritoneum,  and  the  abdominal 
cavity  be  thoroughly  washed  out  with  warm 
antiseptic  lotion,  carefully  sponged  dry,  and 
closed  after  the  introduction  of  a  glass  drain- 
age-tube. Thomas  F.  Chavasse. 

SPLENECTOMY.  See  Spleen,  Dis- 
eases of  the. 

SPLINTS  are  surgical  appliances  used 
to  maintain  injured  or  diseased  limbs  at 
rest  in  accurate  position,  and  to  prevent 
or  correct  deformities.  The  materials  used 
for  splints  are  either  rigid,  such  as  wood  or 
metaJ,  or  are  capable  of  being  moulded  to 
the  shape  of  the  limb,  such  as  leather,  felt, 
or  gutta-percha.  Wooden  splints  are  made 
of  pine  or  deal  boards  cut  to  the  reqiured 
shapes  and  sizes.  A  very  useful  material 
for  wooden  splints  is  that  known  as  Gooch's, 
or  the  '  kettle-holder '  splint,  which  con- 
sists of  strips  of  wood  not  quite  separated 
from  one  another  and  ^lued  on  to  oilcloth ; 
it  is  flexible  in  one  direction  and  perfectly 
rigid  in  the  other,  so  that  it  is  very  useful 
whensphnts  are  required  to  surroimd  a  limb, 
as  the  thigh  in  fractures  of  the  femur  treated 
by  extension.  Metal  splints  are  chiefly  used 
for  the  lower  limb  :  iron  is  the  metal  mainly 
used,  and  the  splints,  such  as  M'Intyre's 
and  Arnold's,  are  made  according  to  a  fixed 
pattern  and  of  various  sizes,  so  that  it  is 
only  necessary  to  select  one  of  the  proper 
size  and  pad  it.  Bars  of  malleable  iron  or 
telegraph  wire  make  useful  splints,  either 
alone  or  in  combination  with  wood  or 
plaster  of  Paris. 

If  accurate  adjustment  to  the  shape  of 
the  Hmb  is  required,  leather,  poroplastic 
felt,  gutta-percha,  or  house  flannel  soaied  in 
plaster  of  Paris,  must  be  used. 

Leather  Splints. —  A  piece  of  stout 
sole-leather,  of  the  required  shape  and  size, 
should  be  steeped  ia  a  trough  of  cold  water 
for  about  forty-eight  hours,  or  until  sufBi- 
ciently  [softened ;  the  addition  of  a  small 
quantity  of  vinegar  to  the  water  used  will 
shorten  the  time  required  for  softening  to 
four  or  five  hours.  The  limb  should  be 
first  bandaged  with  a  flannel  roUer,  and  the 
softened  leather  applied  and  moulded  to  the 
limb  and  retaiaed  in  position  by  a  bandage 
for  twenty-four  hours,  by  which  tune  the 
sphnt  will  have  '  set '  to  the  required  shape ; 
the  splint  must  then  be  taken  off,  trunmed, 
lined,  and  fitted  with  eyelet-holes  and  laces. 

PoEOPLASTio  Pelt  is  made  of  two  kinds 
—one.  Hides',  which  is  perforated  with  small 
•  holes,  and  the  other.  Cooking's,  which  is  not. 
For  most  purposes  the  latter  is  preferable 


on  account  of  its  greater  strength.  It  con- 
sists of  felt  saturated  with  resin ;  it  is  light 
and  porous ;  it  is  easily  softened  either  in 
boiling  water  or  before  the  fire,  and  it 
rapidly  sets  on  cooling — properties  which 
in  the  main  render  it  more  generally  useful 
for  splints  than  leather.  Sphnts,  partially 
moulded  to  the  leg  and  other  regions,  can 
be  obtained  from  instrument-makers.  In 
these  splints  the  bony  prominences  are  well 
allowed  for,  so  that  it  is  a  very  easy  matter 
to  finish  the  moulding  to  a  paxticular  limb. 
Felt  is  imdoubtedly  the  best  material  for 
spinal  supports;  it  is  lighter,  more  com- 
fortable, easier  to  remove  than  plaster  of 
Paris,  and  is  quite  strong  enough  for  the 
purpose. 

GuTTA-PEECHAis  notporous,  and  on  that 
account  is  not  so  comfortable  to  wear  as 
leather  or  felt.  It  is  quite  easy  to  mould, 
but  this  requires  a  little  care  and  experience. 
The  water  should  not  be  too  hot,  or  the 
gutta-percha  will  rapidly  lose  its  shape,  par- 
ticularly if  lifted  out  of  the  water  by  one 
end ;  the  water  used  should  be  about  as  hot 
as  the  hand  can  momentarily  bear.  "When 
sufficiently  softened,  the  gutta-percha  should 
be  lifted  out  on  a  towel  and  plunged  for  an 
instant  into  quite  cold  water,  which  will 
cool  it  enough  to  be  bearable  by  the  patient, 
and  will  cause  it  to  set  enough  to  be  easily 
manipulated  without  stretching,  though  not 
so  much  as  to  interfere  with  exact  moulding. 
"When  partially  set,  the  splint  may  be  re- 
moved to  quite  cold  water,  in  which  it  will 
rapidly  set  and  harden.  When  moulding 
the  splint,  the  bandage  which  is  used  to  fix 
it  in  position  should  be  wet,  or  it  wiU  stick 
to  the  softened  gutta-percha. 

Millboard  is  not  often  used  as  a  per- 
manent splint,  but,  in  combination  vrith 
starched  bandages,  it  is  useful.  Strips  about 
four  or  five  inches  wide  should  be  thor- 
oughly softened  in  boiling  water,  steeped  in 
hot  starch  solution,  and  then  placed  length- 
wise along  the  limb  outside  a  flannel  or 
layer  of  cotton- wool,  and  fixed  in  position 
by  a  starch  bandage.  It  is  well  to  tear  the 
half-divided  strips  of  millboard,  and  to  rub 
down  the  edges  so  that  they  may  He  more 
comfortably  against  the  limb. 

Starch,  plaster  of  Paris,  paraffin,  &c., 
may  be  employed  to  form  immovable 
spUnts.    See  Immovable  Bandages. 

In  the  antiseptic  treatment  of  compoimd 
fractm*es  and  excisions  of  joints,  two  me- 
thods are  possible  : — (1)  To  place  the  splint 
outside  the  dressing,  or  (2)  to  place  it  next  to 
the  Umb  and  enclose  it  within  the  di-essing. 
In  the  first  method  the  splint  is  obliged 
to  be  taken  off  at  each  dressing-  a  pro- 
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ceeding  which  involves  more  moveraent 
of  the  fragmGnts  and  more  pain  to  the 
patient  than  is  desii'able ;  in  the  latter 
method  there  is  the  Uability  that  the  splint  ' 
wiU  get  soiled  with  the  discharges,  which 
may  decompose  and  lead  to  the  failure  of 
the  antiseptics.  The  good  points  of  each 
method  may  be  retained,  and  the  bad  ones 
avoided,  by  the  use  of  interrupted  or  brack- 
eted splints.  These  consist  of  wood  or 
metal  splints  api^lied  to  the  limb  above  and 
below  the  wound,  and  connected  by  bridges 
of  iron  wire,  which,  while  they  maintain 
the  rigidity  of  the  apparatus,  allow  of  the 
efiicient  antiseptic  treatment  of  the  woimd 
being  carried  out  beneath  them. 

A  combiaation  of  plaster  of  Paris  and 
telegraph  wire  forms  a  most  satisfactory 
splint  for  the  treatment  of  compound  frac- 
tures and  excised  joints ;  in  the  manner 
about  to  be  described,  it  has  been  extensively 
employed  by  the  writer  and  found  to  be 
extremely  efficient.  The  following  descrip- 
tion applies  to  a  case  of  compound  fractm-e 
of  the  humerus,  in  which  the  wound  is 
about  the  middle  of  the  outer  side  of  the 
upper  arm.  The  bone  being  held  in  posi- 
tion, and  the  elbow  flexed  at  a  right  angle, 
the  wrist  and  forearm  should  be  bandaged 
with  a  flannel  roUer,  and  over  this  two  or 
three  layers  of  plaster  of  Paris  bandage 
appHed;  similar  bandages  should  be  ap- 
plied to  the  arm  above  the  fractm-e,  and  be 
carried  well  over  the  shoulder.  Pieces  of 
telegraph  v/ire  should  be  cut  and  bent  so  as 
to  form  three  rectangular  splints  accurately 
adjusted  to  the  limb — an  inner  one  reaching 
from  the  axiUa  to  the  wrist,  an  anterior  one 
reaching  from  the  front  of  the  shoulder  to 
the  wrist,  and  a  posterior  one  passing 
from  the  top  of  the  shoulder  to  the  wrist. 
The  fracture  being  properly  reduced,  the 
wfre  splints  should  be  appHed  and  fixed  by 
a  turn  of  strapping  above  and  below  it,  and 
then  immovably  secm-ed  by  three  more 
layers  of  plaster  of  Paris  bandage.  The 
edges  of  the  plaster  case,  which  bound  the 
interruption  above  and  below,  should  be 
trimmed.  The  three  wires  alone  pass  over 
the  seat  of  fracture,  and  they  stand  off  from 
the  limb  sufficiently  to  allow  of  the  deeper 
part  of  the  dressing  being  appUed  beneath 
them.  But  the  apparatus,  if  used  as  de- 
scribed so  far,  is  liable  to  the  following  acci- 
dents : — The  blood-stained  serum,  which 
oozes  from  the  wound,  may  trickle  beneath 
the  plaster  of  Paris  case  and  decompose 
there,  and  the  moisture  alighting  from  the 
carbolic  spray  may  sodden  the  bandages  and 
weaken  the  splint.  These  objections  are 
met  by  taking  some  melted  beeswax  and 


paraffin  (equal  parts),  soaking  pieces  of 
absorbent  cotton-wool  in  it  and  carefully 
packing  them  between  the  limb  and  the 
borders  of  the  plaster  apparatus,  and  then 
painting  these  and  the  borders  of  the 
plaster  apparatus — above  and  below  the 
interruption,  over  a  width  of  three  or  four 
inches — with  the  melted  wax  and  paraffin 
mixtin:e.  The  completed  apparatus  forms 
an  immovable  support,  which  allows  of  the 
strictest  antiseptic  precautions  in  the  treat- 
ment of  the  wound. 

The  method  described  above  was  sug- 
gested by  that  employed  by  Mr.  Howse  in 
cases  of  excision  of  the  knee.  He  employs 
a  mixture  of  yellow  wax  and  ohve  oil  in 
such  proportions  as  render  the  wax  just  soft 
enough  to  be  applied  cold  without  cracking ; 
the  mixtm-e  is  warmed  and  bandages  are 
passed  thi-ough  it,  re-rolled,  and  allowed  to 
cool.  The  limb  is  placed  on  the  excision 
splint,  and  fixed  by  the  waxed  bandages; 
the  intei-vals  between  the  limb  and  the 
splint  are  next  packed  with  pieces  of  ab- 
sorbent wool  soaked  with  the  wax,  and  the 
whole  apparatus  is  painted  over  with  some 
of  the  hot  wax  mixtmre,  so  as  to  weld  the 
bandages  together. 

Pads. — Splints  should  be  well  padded 
before  they  are  applied.  Pads  maybe  made 
of  tow  or  cotton-wool,  packed  together  and 
wrapped  up  in  soft  cotton  cloth,  for  which 
purpose  old  napkins  or  sheets  serve  very 
weU.  Cotton-wool  alone  is  objectionable, 
as  it  tends  to  work  into  imcomfortable 
hunps,  and,  if  used,  it  is  weU  to  sew  through 
the  pad  here  and  there  so  as  to  prevent  the 
wool  shifting.  A  piece  of  tow  wrapped  up 
in  a  thin  layer  of  cotton  wool,  and  the  whole 
covered  by  some  soft  cotton  cloth,  forms  a 
good  pad.  Pads  should  be  a  little  broader 
than  the  splint,  so  that  the  edges  of  the 
latter  are  well  covered ;  and  jointed  splints 
should  have  separate  pads  for  each  piece, 
so  that  the  angle  of  the  splint  may  be 
changed  without  disturbing  the  pad.  The 
pads  should  be  fixed  to  the  splint  by  stitches 
passing  from  one  side  of  them  to  the  other 
Ijehind  the  splint,  in  the  form  of  a  lace- 
stitch.  Sometimes,  it  is  necessary  to  employ 
separate  pads  to  relieve  prominent  points 
from  pressure — e.g.,  when  treating  a  broken 
leg  on  a  back  sj)lint,  a  pad  should  be  placed 
opposite  the  tendo  AchiUis,  so  as  to  reUeve 
the  point  of  the  heel  from  pressme. 

BiLTON  Pollard. 

SPONDYLITIS  — Inflammation  of  a 
Vertebra.    See  Caries  of  the  Spine. 

SPONGE-GRAFTING.  See  Graft- 
ing. 
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SPRAIN.— The  textures  liable  to  this 
injury  are  Hgaments,  muscles,  and  tendons. 
As  ligaments  are  mostly  situated  round 
joints,  we  usually  speak  of  the  latter  as 
the  parts  injm-ed.  Those  joints  least  liable 
to  dislocation  are  most  liable  to  sprain, 
and  vice  versd.  The  joints  most  commonly 
sprained  (in  order  of  frecjuency)  are  the 
ankle,  wiist,  and  knee. 

Pathology. — A  sprain  is  something  more 
than  the  name  imphes.  There  is  always 
more  or  less  of  ruptitre  of  fibres,  blood- 
vessels, and  sometimes  of  nerves.  A  sprain 
may  be  defined  as  a  wrench  of  a  joint, 
causing  rupture  of  ligamentous  structi\re 
without  dislocation  of  the  bones. 

Symptoms  and  Diagnosis. — In  order  to 
describe  the  sjnnptoms,  sprain  of  the  ankle 
may  be  taken  as  an  example.  The  patient, 
in  running,  walking,  or  jumping,  slips  his 
foot,  or  comes  down  on  the  outer  edge  of 
it,  so  that  it  is  forcibly  inverted.  (This  is 
the  most  common  method  of  infliction  of 
the  injury,  because  eversion  is  liable  to 
produce  Pott's  fractmfe*of  the  fibula.)  The 
patient  feels  a  sudden  pain  on  the  outer 
side  of  the  foot ;  he  may  be  conscious  of 
something  giving  way  (which  would  pro- 
bably be  the  external  lateral  ligament) ;  he 
may  become  sick  or  faint,  and  will  pro- 
bably fall  to  the  groxmd.  The  ankle  will 
swell  at  once,  and  the  foot  will  be  incapable 
of  bearing  the  weight  of  the  body.  A  per- 
son imder  the  influence  of  excitement,  or 
with  a  slight  sprain,  may  be  able  to  walk 
some  distance,  but  soon  the  foot  will  be- 
come too  painful  for  progression.  Swelling 
comes  on  very  rapidly,  and  is  due  at  first 
to  effusion  of  the  blood  and  serum  into  the 
cellular  tissue  round  the  joint.  There  may 
also  be  effusion  into  the  joint  itself  in 
severe  cases.  After  a  few  hours,  discoloration 
begins  to  take  place  from  the  effased  blood, 
and  it  is  astonishing  how  quickly  the  ec- 
chymosis  appears  in  some  cases. 

Certain  complications  which  may  occur 
will  ailect  these  symptoms.  If  the  synovial 
membrane  of  the  joint  is  injured,  there 
will  be  effusion  of  blood  and  serum  into 
the  joint,  as  already  mentioned,  and,  per- 
haps, subsequently  synovitis.  A  blood- 
vessel of  some  size  may  be  torn,  when 
there  will  be  considerable  effusion  of  blood 
throughout  the  cellular  tissue ;  or  a  nerve 
may  be  injured,  when  there  will  be  severe 
pain,  or  numbness  and  powerlessness,  of 
the  parts  beyond.  Eupture  of  a  tendon  or 
muscle  will  also  aggravate  the  symptoms. 
If  a  bone  is  broken,  there  will  be  crepitus, 
&c.,  and  the  case  will  become  one  of  fi.-ac- 
ture  complicated  with  sprain.   If  there  is 


dislocation  of  the  joint,  the  deformity 
which  results  should  be  a  sufficient  guide 
in  forming  a  diagnosis.  In  all  cases  of 
difficulty  the  position  of  the  osseous  pro- 
minences, and  the  presence  or  absence  of 
deformity  and  crepitus,  should  be  sufficient 
to  decide  by. 

Treatment. — The  writer  has  been  in  the 
habit  of  describing  the  treatment  of  sprains 
under  fom-  heads,  viz  :  cold,  heat,  pressm-e, 
and  massage. 

1.  Cold.  If  the  case  is  seen  early,  cold 
water,  or,  better  still,  pounded  ice  in  a 
waterproof  bag,  kept  constantly  applied,  will 
prevent  swelling  and  effusion,  will  favour 
the  absorption  of  the  blood  already  extrava- 
sated,  will  relieve  pain,  and  will  prevent 
inflammation.  The  secret  of  success  in  ap- 
plying this  method  is  to  keep  up  the  cold 
without  any  intermission.  Two  or  three 
days  of  this  treatment  may  be  sufficient  to 
let  the  patient  get  up  and  go  about  with  a 
bandage  on. 

2.  Heat.  If  considerable  swelling  has 
occurred,  and  some  time  elapsed  before  the 
patient  is  seen,  then  hot  fomentations  are 
very  soothing.  Absolute  rest  and  warm 
applications  having  been  maintained  for 
some  days,  treatment  by  pressure  or 
massage  may  be  resorted  to,  in  order  to 
hasten  the  cure. 

3.  Pressiure.  This  method  may  be  em- 
ployed at  any  stage  of  the  treatment  of  a 
case  of  sprain.  After  some  days  of  cold  or 
hot  apphcations,  a  firm  bandage,  wet  or 
dry,  or,  better,  carefully  applied  straps  of 
adiesive  plaster,  will  afford  support  to  the 
weakened  Umb,  and  will  promote  the  ab- 
sorption of  the  effused  blood  and  serum. 
Btit  the  way  in  which  pressin-e  is  most 
beneficial  is  when  applied  at  the  very  fii'st. 
It  then  prevents  swelling  and  effusion,  and, 
if  combined  with  some  immovable  appa- 
ratus, as  lateral  splints  with  starch  ban- 
daging, or  plaster  of  Paris,  the  patient  may 
be  able  to  go  about.  The  great  point  in 
employing  this  method  is  to  apply  the  ban- 
dage evenly,  with  no  undue  pressm'e  at 
any  point.  The  following  is  a  safe  and 
comfortable  apparatus : — Let  two  pieces  of 
thick  flannel  be  cut  the  shape  of  the  foot 
and  ankle  (or  wrist),  large  enough  to  meet 
behind  and  in  front  (they  had  better  be 
double  for  the  ankle).  These  should  be 
soaked  in  a  thin  mixture  of  plaster  of  Paris, 
and  firmly  and  evenly  bandaged  on.  When 
they  have  set,  which  they  will  do  in  a  few 
minutes,  they  may  be  removed,  padded,  if 
necessary,  and  re-appUed. 

4.  Massage.  This  method  consists,  as 
is  well  known,  of  a  combination  of  rubbing, 
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kneading,  and  movement  of  the  part.  See 
Massage.  Such  procedure  is,  of  coui-se, 
totally  opposed  to  the  principle  of  rest. 
The  theory  of  its  beneficial  action  is  that 
it  promotes  absorption,  and  prevents  adhe- 
sions and  contractions.  Massage  is  useful 
in  two  ways.  It  may  be  employed  from 
the  first  in  shght  sprains,  and  in  severer 
ones  is  veiy  beneficial,  if  employed  after  a 
week  or  ten  days,  in  restoring  the  injured 
parts  to  then-  natm-al  appearance  and  func- 
tions. 

After-1/reatment  and  BesuUs.  —  It 
should  never  be  forgotten  that  there  is 
truth  in  the  popular  saying  that  a  neg- 
lected sprain  is  worse  than  a  broken  bone. 
"When  one  remembers  what  structures  are 
torn,  one  easily  sees  how  their  non-union 
or  improper  union  wUl  leave  a  perma- 
nently weakened  or  disabled  Hmb.  It 
comes  to  be  an  important  question,  there- 
fore, '  how  long  ought  treatment  of  a  spraia 
to  be  continued  ?  '  The  writer  would  say 
that  for  a  severe  sprain  three  weeks  of  rest 
will  be  necessary.  But  the  best  guide, 
which  will  apply  to  all  cases,  is  disappear- 
ance of  all  swelling,  and  capability  of  moving 
the  joint  freely  without  pain.  If  these  in- 
dications are  falfiUed,  then  there  can  be  no 
diificulty  in  pronouncing  the  patient  cured, 
and  the  limb  fit  for  use.  But,  unfortu- 
timately,  such  a  result  is  not  always  ob- 
tained; even  after  several  weeks  of  treat- 
ment, the  joint  may  be  swoUen  and  stiff, 
or  painful  and  weai.  This  is  usually  the 
result  of  one  of  two  things — either  the 
joint  has  been  kept  too  long  stiff,  or  the 
patient  has  been  using  it  too  much.  In 
either  case,  a  com-se  of  massage  is  usually 
beneficial,  combined  with  warm  or  salt- 
water bathing.  But  there  are  other  more 
serious  and  permanent  results  that  may 
follow  a  badly-treated  sprain.  A  ganglion 
may  appear,  connected  with  a  tendon- 
sheath  or  a  joint,  and  associated  with  per- 
manent weakness  of  the  part.  A  more 
serious  event  is  the  occiurrence  of  disease 
of  the  joint.  The  history  of  a  scrofulous 
joint  often  commences  with  a  severe  sprain. 

A.  G.  Miller. 

STAFF.  See  Lithotomy;  Bouton- 
KiEEE,  the  Operation  of;  Buchanan's  Eect- 
ANGULAE  Staff. 

STAPHYLOMA.  See  Goenea,  Varia- 
tions of  Curvatm'e  of  the. 

STAPHYLORRHAPHY.  See  Cleft 
Palate,  The  Surgical  Treatment  of. 

STASIS.    See  Inflammation. 


STEATORRHCEA.    See  Seboerhcea. 

STERILITY  IN  THE  MALE.— An 
incapacity  for  procreation.  It  may  be  the 
result  of  absence  of  spermatozoa  from  the 
seminal  fluid,  or  of  absence  of  any  seminal 
discharge  dm-ing  coition.  The  former  is 
designated  Azoospermism,  the  latter  Asper- 
matism. 

Temporary  azoospermism  is  sometimes 
caused  in  persons  of  naturally  feeble  power 
by  excessive  indulgence  in  venery  or  by 
masturbation.  Abstinence  from  aU  erotic 
excitement  speedily  restores  the  functional 
activity  of  the  glands  in  these  cases. 

Idiopathic  azoospermism  is  a  very  rare 
affection.  It  occmrs  in  young  and  vigorous 
adults,  in  whom  no  physical  defect  can  be 
discovered.  They  have  aU  the  external 
signs  of  virihty,  can  copulate  and  have 
emissions  with  the  normal  pleasiu:able 
sensations,  but  the  seminal  fluid  never  con- 
tains spermatozoa.  The  writer  has  recently 
had  under  his  care  an  instance  of  this  affec- 
tion. A  gentleman  aged  40,  vigorous  and 
healthy,  had  been  married  for  several  years 
but  had  no  children.  His  sexual  appetite 
was  normal,  and  coition  was  always  attended 
with  an  abundant  ejaculation  and  normal 
.  sensations.  His  testicles  were  large,  firm, 
and  sensitive  to  pressure,  and  no  abnor- 
mality could  be  £scovered  in  the  efferent 
passages.  He  had  never  had  epididymitis. 
His  semen,  examined  on  three  occasions, 
with  an  interval  of  some  months  between 
each  examination,  was  always  devoid  of 
spermatozoa.  It  was  perfectly  normal  in 
appearance,  but  microscopically  disclosed 
many  epitheUal  scales,  molecular  fat,  and 
crystals  of  triple  phosphates.  No  explana- 
tion of  this  condition  has  as  yet  been  dis- 
covered. 

Usually  azoospermism  is  due  to  defect 
or  disease  of  the  testicles,  or  to  obstruction 
of  then-  efferent  ducts.  Atrophy  of  both 
glands,  from  accident,  disease,  or  mal-nutri- 
tion,  must  produce  this  condition.  Cryptor- 
chism  has  generally  the  like  result.  Cases 
have  been  recorded  of  apparently  successful 
procreation  by  the  subjects  of  bilateral 
cryptorchism.  But  in  the  absence  of  micro- 
scopic demonstration  of  spermatozoa  in  the 
semen  of  such  persons,  or  of  dissection  dis- 
closing a  normal  condition  of  the  glands, 
some  doubt  must  be  entertained,  for  the 
examination  of  such  retained  testicles  has 
almost  invariably  revealed  an  absence  of 
the  ordinary  glandular  structme. 

Obstruction  of  the  efferent  ducts  will 
also  cause  azoospermism.  Tliis  may  be 
congenital,  but  is  more  usually  the  resxilt 
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of  gonorrhoea!  epididymitis  or  of  tubercular 
deposits.  Sometimes  tiunoiu-s  of  the  pro- 
state gland  may  cause  obstruction  of  the 
vasa  efferentia  before  their  junction  with 
the  vesiculae  seminales.  Aspermatism  may 
be  caused  by  some  obstacle  to  the  discharge 
of  the  seminal  fluid,  or  may  be  of  nervous 
origin.  Very  tight  phimosis,  or  a  very 
small  m'ethral  orifice,  such  as  usually  exists 
in  intermediate  cases  of  hypospadias,  where 
the  lurethra  opens  on  the  imder  surface  of 
the  penis  and  a  little  behind  the  glans, 
may  produce  retention  of  the  seminal  fluid. 
Urethral  strictures  may  have  the  like  re- 
siflt,  even  when  no  difliculty  in  mictm-ition 
has  been  experienced.  If  the  stricture  be 
situated  anteriorly,  the  semen  is  retained 
in  the  m'ethra  and  voided  after  erection  has 
subsided ;  but  if  the  strictmre  be  far  back 
the  semen  usually  passes  into  the  bladder, 
and  spermatozoa  are  found  in  the  urine. 
But  the  obstacle  may  be  in  the  ejaculatory 
ducts,  when  there  will  be  either  no  dis- 
chai'ge  whatever  during  coition,  or  only  the 
scanty  secretion  of  the^prostatic,  Cowperian, 
and  urethral  glands.  Cicatricial  formations 
in  the  prostate,  resulting  from  inflammation 
or  suppuration  or  prostatic  calcixli,  may 
produce  this  condition.  Lateral  lithotomy 
is  said  to  sometimes  have  the  same  result. 

But  aspeimatism  may  be  of  nervous 
origin.  As  ejaculation  is  a  reflex  act,  so 
the  afferent  or  efferent  nerves  or  the  nerve- 
centre  may  be  the  cause  of  failure.  Thus, 
deficient  sensibility  in  the  glans  penis,  from 
cicatrices  ,or  indm-ation,  has  sometimes 
caused  it.  Sometimes  there  is  a  history  of 
incontinence  of  urine  in  childhood,  which 
suggests  the  possibility  of  some  atonic  con- 
dition of  the  muscular  apparatus  for  ejacu- 
lation. As  physiology  has  not  yet  demon- 
strated the  existence  of  a  distinct  ejaculatory 
centre,  the  pathological  affections  of  it,  if 
any  such  exist,  are  unknown. 

But  aspermatism  may  be  of  psychical 
origin.  This  form  may  be  permanent  or 
temporary,  complete  or  partial.  Some  per- 
sons are  said  to  have  had  sexual  desii'e  and 
erections,  but  never  to  have  had  ejacula- 
tions while  they  were  awake,  while  during 
sleep  they  have  had  abundant  emissions  of 
normal  semen.  Such  cases  can  only  be  ex- 
plained by  the  assumption  of  some  inhibit- 
ing psychical  influence.  Minor  degi-ees  of 
this  have  been  described  where  the  inability 
was  limited  to  intercourse  with  one  indi- 
vidual, or  was  only  of  temporai-y  duration. 

Treatment. — Azoospermism,  unless  as 
the  temporary  result  of  exhaustion  of  the 
glands  from  excessive  venory,  is  practically 
incurable  in  the  great  majority  of  cases. 


Hence,  acute  inflammation  of  the  testicles 
or  epididymis,  and  syphilitic  orchitis  should 
be  promptly  and  suitably  treated,  for  speedy 
resolution  of  the  inflammation  and  absorp- 
tion of  the  syphilitic  deposit  afford  the  best 
chance  of  fanctional  recovery  of  the  glands 
and  maintenance  of  permeability  in  the 
efferent  ducts.  Aspermatism  due  to  phi- 
mosis or  strictm'e  may  be  cured  by  circum- 
cision and  dilatation.  Obstruction  of  the  ejac- 
ulatoiy  ducts  is  not  amenable  to  treatment, 
but  natm'e  sometimes  bursts  open  the  op- 
posing barrier  during  coition.  When  the 
sensibility  of  the  glans  penis  is  deficient, 
bhstering  the  part  and  galvanism  have  been 
of  service  in  some  cases,  but  have  been  in- 
elfectual  in  others.  In  atonic  aspermatism 
the  extract  of  nux  vomica  or  Easton's  syrup 
is  useful.  The  psychical  variety  of  asper- 
matism occurs  so  rarely  that  little  is  known 
about  it.  Possibly  the  repeated  application 
of  the  constant  current  to  the  lower  part  of 
the  spine  and  neck  of  the  bladder  might 
prove  useful.         Jeremiah  M'Carthy. 

STERNUM,  Fracture  of  the.— Frac- 
ture of  this  bone  by  itself  is  of  exceedingly 
rare  occurrence,  but  it  is  more  common 
when  associated  with  that  of  other  bones, 
as  of  the  ribs  or  spine,  especially  in  acci- 
dents of  a  crushing  or  compressing  nature. 
It  is  also  said  to  be  produced  occasionally 
by  muscular  action,  as  in  the  straining  of 
parturition,  when  the  patients  have  arched 
their  bodies  strongly  backwards  in  the  act 
of  delivery.  Fracture  of  the  bone  may  also 
be  produced  by  bending  the  body,  either 
backwards  or  forwards,  over  a  projecting 
angle.  In  the  former  case,  the  fracture  is  pro- 
duced by  indh'ect  violence ;  the  parts  of  the 
sternum  getting  torn  asunder  by  the  strain 
put  upon  them.  In  the  latter  case,  the  injury 
may  be  either  produced  by  the  direct  action 
of  the  projecting  angle,  or  the  sternum  may 
get  so  doubled  in  on  itself  as  to  break. 

Fractures  of  the  sternum  may  be  either 
transverse,  oblique,  or  longitudinal.  Of 
these,  the  two  former  are  by  far  the  most 
common.  The  so-called  dislocations  of  the 
sternum  may  be  most  fitly  considered  here 
with  the  fractures  of  this  bone, — the  signs 
of  the  lesion,  the  symptoms  following  it, 
and  the  effects  being  similar  in  the  two 
cases.  The  only  dislocation  of  the  sternum 
at  all  frequently  seen  is  that  between  the 
manubriiun  and  the  gladiolus,  and  even 
this  is  not  common. 

The  causes  producing  both  fracture  and 
dislocation  are  the  same.  There  is  generally 
considerable  deformity,  produced  by  the 
overlapping  of  one  fragment  upon  the  other. 
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The  lower  fragment  is  generally  found  to  be 
the  one  most  in  front.  Reduction  of  the 
deformity  is  most  diliicult,  though  it  has 
been  accomplished  by  manipulation  in  a 
few  cases.  If  the  sm-geou  should  be  suc- 
cessful in  this,  the  attempt  may  be  made 
to  keep  the  fragments  in  position  by  pads, 
strapping,  and  bandages.  It  will,  however, 
generally  be  foimd  that  the  effort  is  futile, 
the  deformity  being  reproduced  on  a  change 
in  the  patient's  position. 

Other  symptoms  of  these  lesions  wLU 
consist  in  pain  at  the  seat  of  separation,  in- 
creased by  efforts  at  respiration,  especially 
those  of  the  forced  Idnd,  such  as  sneezing 
or  coughing.  These  injuries  to  the  sternum 
are  fr-equently  complicated  by  laceration 
of  the  pericardium  or  pleura.  In  such 
cases,  the  symptoms  wifl  be  those  of  the 
more  important  injm-y,  and  wiU  be  found 
treated  of  in  the  articles  Pericardidm, 
Woxmds  of  the ;  Lung,  Wounds  of  the  ; 

HiEMOTHOHAX,  &C. 

The  prognosis  in  an  uncompUcated  case 
of  fracture  or  dislocation  of  the  stermun  is 
very  favom'able.  In  complicated  cases  the 
mortality  is  high,  and  the  prognosis  will 
depend  upon  the  organ  injm-ed. 

H.  G.  HowsE. 

STINGS  OF  INSECTS.  —  In  this 
country,  the  stings  of  bees  and  wasps,  and 
in  tropical  countries,  besides  these,  the  bites 
of  spiders,  centipedes,  and  scoi-pions  may 
be  attended  by  unpleasant  consequences. 

Bees  and  Wasps. — As  a  rule,  nothing 
more  than  local  swelling  and  pain  foUow  the 
introduction  of  the  poison,  and  the  severity 
of  these  effects  depends  a  good  deal  upon 
the  general  condition  of  the  individual.  The 
sting  sometimes  remains  in  the  wound,  and 
must  be  extracted.  This  and  the  local  ap- 
plication of  some  cooling  lotion  or  powder 
are  usually  all  that  is  necessary.  The  sting 
of  the  bee  wiU  sometimes  give  rise  to 
serious  general  symptoms,  and  even  prove 
fatal ;  but  it  appears,  fi-om  a  study  of  several 
cases,  that  these  rmusual  results  are  deter- 
mined largely  by  a  predisposition  on  the 
part  of  the  individual.  In  two  cases,  of 
which  one  proved  fatal,  it  is  noted  that  the 
ordinary  local  swelling  did  not  occur,  and, 
as  both  patients  had  frequently  been  stung 
before  with  the  usual  local  effects,  it  is  sug- 
gested that  the  poison  entered  a  vein  dii'ectly. 
The  poison,  when  it  produces  a  general 
effect,  does  so  vnthin  a  few  minutes,  leading 
to  faintness,  vomiting,  diarrhoea,  dyspnoea, 
and  unconsciousness.  Recovery  may  take 
place  in  an  hour,  or  the  patient  may  remain 
feeble  for  days,  or  death  may  result  from 


cardiac  failure.  When  the  sting  is  inflicted 
in  the  mouth  or  pharynx,  there  is  danger  from 
oedema  of  the  glottis.  Such  a  result,  ending 
fatally  four  hours  after  the  injury,  is  recorded 
as  occm-ring  in  a  man  aged  twenty-four. 

Spiders.  —  The  bite  of  the  katipo  or 
poison  spider,  of  New  Zealand,  is  the  most 
serious  in  its  effects.  A  local  swelling  of 
large  size  and  of  a  white  coloiu:  is  produced ; 
the  patient  in  one  case  became  faint  and 
pulseless,  cold  and  flaccid,  but  raUied  after 
the  fr-ee  use  of  ammonia  and  brandy.  The 
most  peculiar  effect  of  the  poison  appears  to 
be  the  production  of  a  low  and  feeble  state 
of  health,  which  may  continue  for  six  weeks 
or  three  months.  The  spider  has  a  dark 
glossy  body,  with  a  marked  red  spot  on  its 
back.  Another  variety  without  the  red  spot 
is  also  described.  The  insects  inhabit  the 
sandy  beaches,  and  shelter  amongst  the 
di-ift-wood  and  sedge. 

Centipedes  and  Scorpions  have  special 
hooks  for  pmrposes  of  attack,  connected  in 
the  former  with  the  mandibles,  and  in  -the 
latter  with  the  terminal  abdominal  segment. 
Only  the  bites  of  the  larger  centipedes  are 
serious,  and  the  effect  seems  to  be  purely 
local,  so  that  probably  no  poison  is  intro- 
duced. The  hooks  of  the  scorpion  are  per- 
forated and  connected  with  poison-glands, 
and  the  symptoms  resemble  those  described 
as  occasionally  following  the  stings  of  bees 
— viz.  numbness,  vertigo,  vomiting,  &c. 
Locally  there  is  acute  swelling,  followed  in 
many  cases  by  suppuration,  sloughing,  and 
their  consequences. 

'  Treatment.  —  The  local  and  general 
effects  being  much  the  same  in  aU,  the  treat- 
ment also  will  be  similar.  "V\'Tiere  possible, 
a  ligature  should  be  tightly  appUed  above 
the  wound,  the  punctm-e  sucked  or  other- 
vnse  treated,  and  afterwards  the  ligature 
slowly  relaxed,  constitutional  treatment 
being  employed  as  symptoms  develop. 
Locally,  the  application  of  cold  at  first,  and, 
if  inflammation  occur,  of  warmth  by  means 
of  poultices,  &c.  In  the  case  of  spiders,  a 
crucial  incision  has  been  made  with  good 
effect,  and  afterwards  a  strong  antiseptic 
might  be  appHed.  Free  stimulation  by  means 
of  ammonia  and  alcohol  should  immediately 
be  resorted  to  in  cases  where  there  is  any 
faintness,  and  their  timely  administration 
has  no  doubt  saved  many  patients,  for  the 
effect  of  the  poison,  in  the  majority  of  in- 
stances, is  of  short  dm'ation. 

Charters  J.  Symonds. 

STOMACH,  Cancer  of,  and  Treatment. 
See  Gastrostomy  ;  Pylorus,  Operations  on 
the. 
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STOMATITIS.  —  The  inflammatory 
lesions  which  may  aflect  the  mouth  are  as 
follows— (1)  catai-rhal;  (2)  follicular;  (3) 
aphthous;  (4)  ulcerative;  (5)  gangrenous; 
(6)  mercm-ial ;  (7)  parasitic,  and  (8)  syphi- 
litic stomatitis. 

1.  Catakbhai  Stomatitis. — Causes. — a. 
Dentition.  The  disease  is  most  common 
dm'ing  the  period  of  eruption  of  the  milk 
teeth,  between  the  ages  of  six  months  and 
two  years,  but  may  also  appear  in  con- 
nection with  the  second  dentition,  between 
the  ages  of  six  and  thirteen  years,  or  even 
in  eaiiy  adult  life,  at  the  time  of  the  erup- 
tion of  the  wisdom  teeth. 

^.  Local  irritants.  Improper  food, 
abuse  of  alcohol  or  tobacco,  cai'ious  teeth, 
accumulation  of  tartar,  «&c. 

y.  Distm-bances  of  the  digestive  tract, 
primary  or  in  association  with  general  dis- 
ease. In  this  case  the  complaint  seldom 
falls  under  the  notice  of  the  sm-geon,  unless 
the  causative  condition  be  masked  by  the 
local  lesion. 

STjjnjptoms. — The  OBGet  is  marked  by  a 
temporary  diminution  of  the  secretions  of 
the  mouth,  while  the  mucous  membrane 
becomes  dry,  hot,  and  tumid,  and  is  beset 
with  bright  red  patches  which  quicldy 
spread,  and  by  coalescence  form  a  diffased 
blush  over  the  whole  of  the  cavity.  The 
saliva  is  scanty  and  tenacious,  the  sense 
of  taste  is  vitiated  or  lost,  mastication  and 
deglutition  are  painful,  the  breath  becomes 
offensive  owing  to  decomposition  of  the 
secretions,  and  the  patient  may  be  annoyed 
by  subjective  gustatory  sensations  of  a 
more  or  less  disagreeable  nature.  At  the  end 
of  a  few  hours,  the  secretions  are  restored 
and  soon  become  excessive ;  the  mucous 
membrane  becomes  redder  and  more 
swoUen,  and  presents  deep  indentations  at 
the  points  of  contact  with  the  teeth ;  the 
epithelium  becomes  thickened  and  cloudy 
in  places,  and  may  here  be  detached,  leav- 
ing superficial  erosions ;  and  finally,  in 
severe  cases  the  borders  of  the  gums  may 
ulcerate  and  the  teeth  become  loosened. 
The  com'se  of  the  disease  is  usually  mild, 
the  symptoms  passing  away  within  a  few 
days;  but  occasionally  it  may  defy  treat- 
ment for  several  months. 

Treatment.— It  is  seldom  necessary  to 
adopt  any  special  treatment  for  the  milder 
forms  of  the  disease,  beyond  attention  to 
the  probable  cause  and  to  the  regulation  of 
diet.  In  the  more  severe  cases,  the  use  of 
detergent  washes  (chlorate  of  potash,  borax, 
&c.),  ice  to  suck,  and  the  administration 
of  bark  and  other  tonics,  will  hasten  the 
progress  of  recovery.    In  the  rare  examples 


of  clu-onicity,  perchloride  of  iron  in  large 
doses  (one  to  three  drachms  thxee  or  four 
times  daily)  may  be  found  efficacious. 

2.  Follicular  Stomatitis  is  marked 
by  an  eruption  of  red  papules  smTOunded 
by  inflammatory  areolse,  and  developing 
apparently  in  cormection  with  the  mucous 
glands  of  the  lips  and  cheek.  The  points 
generally  soften  and  burst,  leaving  small 
excoriations,  which  soon  heal. 

3.  Aphthous  Stomatitis  is  a  disease 
that  offers  a  certain  resemblance  to  the 
parasitic  stomatitis  or  '  thrash,'  both  in 
appearance  and  course,  but  is  less  super- 
ficial and  does  not  present  the  same  fongus 
on  microscopical  examination.  It  is  charac- 
terised by  the  appearance  of  disseminated 
whitish  or  yellow  patches  of  sub-epithelial 
exudation,  which  give  place  to  superficial 
excoriations,  and  it  may  be  associated  with. 
febrile  disturbance,  and  in  some  cases  with 
vomiting,  diarrhoea,  and  other  manifesta- 
tions of  digestive  disorder.  This  and  the 
last  variety  of  stomatitis  usually  appear 
under  the  same  circumstances  as  the  ordi- 
nary catarrhal  form,  and  are  amenable  to 
the  same  treatment. 

4.  Ulceeativb  Stomatitis. — This  is  a 
more  specific  and  troublesome  affection 
than  the  catarrhal  form,  and  is  marked  by 
a  fairly  definite  locaHsation  of  its  principal 
lesions,  and  an  almost  absolute  limitation 
to  two  eras  of  life. 

Etiology. — The  causes  are  twofold  :  on 
the  one  hand,  constitutional  debiUty  mainly 
induced  by  impure  air  and  improper  or  in- 
sufficient food ;  and  on  the  other,  local 
irritation  in  association  with  the  eruption 
of  the  permanent  teeth.  It  is,  hence,  almost 
peculiar  to  the  children  of  the  poor  between 
the  ages  of  six  and  twelve,  or  to  young  men 
between  eighteen  and  twenty-five  who  are 
placed  under  imfavom-able  hygienic  con- 
ditions, as  in  barracks,  hospitals,  &c.  In 
either  case  it  may  assume  an  epidemic  form, 
but  there  is  no  satisfactory  proof  that  it 
spreads  by  contagion. 

Symptoms.— The  earliest  sign  is,  usually, 
a  fetor  of  the  breath  with  a  sense  of  heat 
and  tenderness  of  the  gums.  The  saliva  is 
at  first  diminished  in  quantity,  but  soon 
becomes  profuse,  opaque,  and  offensive. 
The  whole  of  the  buccal  membrane  be- 
comes red,  swoUen,  and  hyperaesthetic,  the 
gums  are  exquisitely  sensitive  and  bleed 
at  the  slightest  touch,  the  teeth  loosen,  the 
submaxillary  and  sublingual  glands  become 
enlarged  and  slightly  tender,  and  the  move- 
ments of  the  jaw  are  so  painful  that  masti- 
cation becomes  intolerable.  On  examina- 
nation  of  the  mouth,  the  affection  is  found 
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in  most  cases  to  be  unilateral  (more  fre- 
quently attacking  the  left  side),  the  gums 
are  dusky  rod  or  purple,  swollen,  ulcerated, 
especially  where  in  contact  with  the  molars, 
and  covered  with  a  greyish  pultacoous 
material  consisting  of  epithelial  debris  and 
altered  secretion  admixed  with  pus  and 
blood,  and  containing  countless  bacilli. 
The  mucous  surface  of  the  cheek,  opposite 
to  the  ulcerated  gums,  usually  presents  a 
whitish  oval  patch  of  altered  epitheUmn  or 
an  ulcer  left  by  the  detachment  of  the 
morbid  tissue,  and  this  lesion  may  become 
continuous  with  that  of  the  gum  by  meet- 
ing it  near  the  last  molar  tooth.  The 
tongue,  in  like  manner,  may  present  a  white 
patch  or  a  superficial  ulcer  opposite  to  the 
same  point ;  and,  lastly,  disseminated  areas 
of  a  similar  character  may  appear  upon 
the  palate,  pillars  of  the  fauces,  and  tonsils, 
where  they  may  possibly  be  mistaken  for 
mucous  tubercles.  It  must  be  noted  that 
the  ulceration  is  not  associated  with  in- 
flammatory indm'ation  of  the  contiguous 
tissues,  as  in  cancrum  oris. 

The  com'se  of  the  disease  is  usually 
favourable  under  treatment,  but  in  very 
severe  cases  it  may  end  as  in  Mercurial 
Stomatitis. 

Treatment. — The  essentials  for  recovery 
are  pure  ah-  and  good  food.  The  diet 
should  be  in  a  fluid  form,  as  nutritious  and 
assimilable  as  possible,  and  may  be  carried 
to  the  back  of  the  pharynx  through  a  tube, 
if  dhect  contact  with  the  mouth  induce 
much  suffering.  Pancreatic  emulsion  is  a 
useful  adjunct  in  many  cases,  and  other 
articles  of  food  may  be  artificially  digested 
before  administration.  Nutrient  enemata 
may  be  employed  where  the  demand  for 
support  is  ingent,  and  sufficient  nourish- 
ment cajmot  be  introduced  by  the  ordinary 
channel ;  tonics  in  the  form  of  the  prepara- 
tions of  bark  and  iron  are  often  valuable. 
Local  applications  of  nitrate  of  silver  or 
powdered  alum  to  ulcerated  surfaces,  and  the 
frequent  use  of  stimulant  washes  (chlorate 
of  potash,  20  grains  to  the  ounce,  &c.),  may 
be  recommended.  The  mouth  should  always 
be  cleaned  after  food. 

5.  Gangrenous  Stomatitis.  See  Can- 
crum Oris. 

6.  Mercurial  Stomatitis. — This  once 
common  disease  is  now  rarely  seen  in  its 
more  acute  forms.  It  may  occur,  as  hereto- 
fore, during  the  administration  of  mercurial 
preparations,  especially  where  there  is  any 
natural  or  acquired  susceptibility  to  the 
action  of  the  drug  ;  or  in  connection  with 
industries  involving  firequent  contact  with 
the  metal ;  but  the  exercise  of  more  ade- 


quate precautions  in  the  latter  case,  and 
the  influence  of  therapeutic  progress  in  the 
former,  have  almost  transferred  the  com- 
plaint to  the  list  of  pathological  curiosities. 

Symptoms.  —  The  onset  of  mercurial 
'  salivation '  is  usually  announced  by  a  dry 
burning  sensation  in  the  mouth,  a  nauseous 
metaUio  taste,  tenderness  of  the  gums,  and 
fetor  of  the  breath.  The  salivary  secretion 
soon  becomes  increased,  and  may  at  length 
pour  firom  the  mouth  in  immense  quantity, 
even  to  the  amount  of  several  pints  in  the 
course  of  twenty-four  hours;  the  fluid  is 
thin  and  offensive,  and  the  presence  of 
mercury  may  be  detected  in  it  by  chemical 
tests.  The  gums  swell,  assume  a  purpUsh 
tint,  and  may  ulcerate ;  the  teeth  become 
loose  and  tender,  and  coated  with  a  greyish 
pultaceous  material  of  repulsive  odour ;  the 
whole  buccal  membrane  becomes  inflamed, 
and  covered  with  whitish  patches  of  pro- 
liferating epithelium.  The  saUvary  glands 
and  the  submaxillary  and  retromaxiUarj' 
lymphatic  glands  enlarge,  and  the  swollen 
tongue  may  protrude  from  the  mouth. 
Extension  to  the  Eustachian  tube  may  in- 
duce deafness,  and  the  implication  of  the 
arytseno-epiglottidean  folds  may  give  rise 
to  suffocative  symptoms.  Finally,  the  in- 
flammatory processes  may  assume  a  de- 
structive character,  leading  to  extensive 
gangi'ene  of  the  mucous  membrane  ;  and  at 
length  the  patient,  worn  out  by  suffering 
and  imperfect  nutrition,  sinks  into  fiatal 
adynamia. 

The  dm-ation  of  the  disease  is  very  vari- 
able even  under  the  most  active  treatment. 
In  ordinary  cases  a  cure  may  be  effected 
within  a  few  days,  but  occasionally  the  re- 
sources of  the  sm-geon  are  bafiled  for  weeks. 

Treatment. — The  general  pi-inciples  of 
treatment  are  the  same  as  in  ulcerative 
stomatitis.  The  most  active  remedy  in  the 
mercmial  form  is  chlorate  of  potash,  which 
often  exerts  an  almost  magical  influence 
over  the  local  lesions.  It  may  be  used  in 
the  form  of  lotion  (20-30  grains  to  the 
ounce),  and  given  internally  in  association 
with  hydrochloric  acid  and  bark.  Sulphu- 
rous baths  have  been  recommended,  with  a 
view  to  hasten  the  elimination  of  the  poison 
from  the  system. 

7.  Parasitic  Stomatitis  or  Thrush  is 
a  disease  caused  by  the  growth  of  a  fungus, 
caUed  the  oidium  albicans,  in  the  buccal 
epitheUum.  It  seldom  appears  as  an  inde- 
pendent affection,  but  more  often  arises  as 
a  compUcation  in  the  later  stages  of  chronic 
exhaustive  maladies. 

It  commences  with  the  appearance  of 
little  whitish  spots  upon  a  reddened  base 
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about  the  angles  of  the  mouth ;  these  enlarge 
and  coalesce  to  form  milli-white  superficial 
patches  of  considerable  extent,  which  may 
eventually  spread  over  the  whole  buccal 
cavity  and  the  passages  commmiicating 
mth  it.  If  the  complaint  be  a  symptomatic 
development  in  the  course  of  other  diseases, 
no  special  chimges  are  observed  in  the  pre- 
existing constitutional  symptoms ;  but 
where  it  arises  de  novo  it  is  usually  pre- 
ceded by  febrile  distm-bance,  and  may  be 
accompanied  by  vomiting,  diarrhoea,  and 
other  signs  of  disorder  in  the  digestive 
tract. 

The  patches,  on  examination,  are  found 
to  consist  of  epithelium  permeated  by  the 
spores  and  filaments  of  the  fimgus. 

The  general  treatment  is  du'ected  to  the 
improvement  of  health  and  the  relief  of  any 
digestive  distm-bance  that  may  be  present. 
Nitric  acid  is  of  value  as  a  tonic.  As  local 
apphcations,  glycerine  of  borax,  powdered 
almn,  and  chlorate  of  potash  are  the  most 
serviceable  medicaments*. 

8.  Syphilitic  Stomatitis. — The  syphili- 
tic lesions  of  the  mouth  are — (1)  those  of  the 
early  secondary  period,  a  transient  erythe- 
ma, mucous  tubercles,  and  superficial  sores 
resulting  fi.-om  the  latter ;  and  (2)  the  gum- 
matous infiltrations  of  the  later  stages, 
which  tend  to  break  down  into  ulcers. 
The  affections  may  assume  special  cha- 
racters in  the  Tongue  and  Palate. 

An  erythema  of  the  mouth  and  throat 
is  commonly  associated  with  the  earUest 
cutaneous  eruption,  but  is  generally  of 
trifling  severity  and  short  dm-ation,  and 
calls  for  no  special  treatment. 

Mucous  tubercles  show  themselves  in 
the  early  months  of  the  disease.  They 
appear  as  flat  or  sHghtly  prominent  opaque 
greyish  patches,  which  by  detachment  of 
the  affected  epithelium  may  become  con- 
verted into  irregular  excoriations.  The 
angles  of  the  mouth,  the  tongue,  tonsils, 
and  pillars  of  the  fauces  are  the  most 
frequent  points  of  attack,  but  the  lesion 
may  involve  any  portion  of  the  buccal 
membrane.    See  Mucous  Patches. 

This  affection,  so  quickly  amenable  to 
treatment  in  most  other  situations,  is  apt 
to  be  excessively  obstinate  when  estabhshed 
in  the  mouth,  probably  owing  to  the  inita- 
tion  kept  up  by  the  normal  and  abnormal 
secretions,  by  the  passage  of  food,  and  by 
the  constant  movements  of  the  affected 
P^rt  in  speech,  mastication,  and  deglutition. 
The  best  local  measures  of  treatment  are 
cleanliness,  careful  selection  of  diet,  and 
the  occasional  application  of  nitrate  of 
Bilver  in  stick  or  solution. 
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The  giimmatous  infiltrations  may  be 
roughly  divided  into  '  superficial '  and 
'  deep ; '  the  former  confined  to  the  mucous 
membrane,  the  latter  extending  into  the 
subjacent  tissues.  In  either  case  the  lesion, 
as  a  rule,  is  primarily  manifested  by  a 
tubercular  prominence,  but  may  sometimes 
assume  a  more  diffused  character,  as  in 
the  '  sclerous  glossitis  '  of  Fournier.  See 
Tongue,  Diseases  of  the. 

The  gummata  are  always  destructive  in 
tendency,  and  may  lead  to  deep  ulceration 
in  the  soft  parts,  or  to  necrosis  where  the 
bony  walls  of  the  mouth  are  attacked, 
and  leave  permanent  and  often  unsightly 
scars. 

The  diagnosis  of  syphilitic  lilcers  of  the 
mouth  is  of  more  particular  interest  when 
the  tongue  is  the  seat  of  disease,  but  the 
distinction  of  the  specific  lesion  from  non- 
specific ulcerations  and  fr'om  epithelioma 
must  be  borne  in  mind,  in  the  investigation 
of  all  parts  of  the  cavity. 

The  characters  of  ulcerative  stomatitis 
and  tubercular  sores  have  been  dealt  with 
elsewhere  and  should  offer  no  diHiculties  of 
diagnosis,  but  it  is  sometimes  by  no  means 
easy  to  arrive  at  the  far  more  important 
decision  between  mahgnant  and  gum- 
matous ulcers.  As  a  rule,  the  tertiary  ulcer 
is  marked  by  the  absence  of  glandular 
enlargement,  the  comparatively  shght  in- 
duration of  its  base  and  borders,  rela- 
tive freedom  from  pain,  its  fr-equent  locali- 
sation in  situations  not  exposed  to  direct 
irritation  by  carious  teeth,  &c.,  and  by  the 
age  and  history  of  the  patient.  But  age, 
history,  and  locaUty  in  certain  cases  fail 
to  afford  any  guiding  indications.  A  syphi- 
litic sore  is  occasionally  painful  and  indu- 
rated, and  there  may  be  some  irritative 
enlargement  of  the  submaxillary  glands ; 
while,  on  the  other  hand,  an  epithelioma  in 
its  early  stages  may  cause  no  suffering, 
and  may  be  long  unassociated  with  any 
perceptible  glandular  imphcation.  In  cases 
of  doubt,  the  examination  of  a  fi-agment 
taken  from  the  surface  of  the  ulcer,  and 
the  tentative  administration  of  rapidly  in- 
creasing doses  of  iodide  of  potassium,  will 
often  provide  a  solution  to  the  problem ;  or 
the  sore  may  be  scraped  with  a  curette,  a 
plan  that  may  enable  the  surgeon  to  arrive 
at  a  positive  conch;sion  without  prejudice 
to  further  treatment.  It  must,  however, 
be  remembered  that  a  syphilitic  lesion  is  a 
not  infrequent  nidus  for  the  development 
of  malignant  disease,  and  that  it  is  hence 
unadvisable  to  temporise  too  long  with  a 
suspicious  \ilcer  that  resists  aU  the  appro- 
priate treatment  for  the  milder  affection. 
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The  consfcittitional  treatment  of  the 
later  syphiHtio  diseases  of  the  mouth  is 
that  of  Syphilis  ia  f^eneral.  Locally,  there 
is  Utfcle  to  be  done  beyond  the  exercise  of 
the  precautions  mentioned  in  connection 
with  mucous  tubercles. 

William  Anderson. 

STONE  IN  THE  FEMALE  BLAD- 
DER.— Stone  is  much  less  frequent  ia  the 
female  than  in  the  male,  the  proportion  in 
the  Norwich  Hospital  being  about  1  to  19. 
It  is  usually  of  phosphatic  structure,  and  its 
nucleus  is  often  formed  by  some  foreign 
body,  such  as  a  hairpin,  a  portion  of  cathe- 
ter, or  of  bone  or  vegetable  substance. 
Sometimes  it  attains  a  very  large  size,  and 
has  been  known  to  interfere  seriously  with 
parturition.  When  small,  the  calculus  may 
escape  unnoticed  by  the  urethra,  and  some- 
times it  is  discharged  by  vaginal  ulcera- 
tion. In  the  museum  of  the  Norwich  Hos- 
pital there  is  a  collection  of  3,000  calculi, 
which  were  passed  by  a  lady  dm-ing  tlu-ee 
years  and  a  half.  In  the  same  collection 
there  is  also  a  stone  weighing  six  ounces, 
which  was  spontaneously  extruded  from  the 
female  bladder. 

The  symptoms  are  similar  to  those  of 
stone  in  the  male  bladder,  and  the  diagnosis 
is  seldom  attended  with  any  difficulty.  Ex- 
ploration should  be  made  with  a  short  and 
almost  straight  sotmd,  or  with  an  ordinary 
female  catheter.  In  cases  of  difficulty,  the 
finger  should  be  placed  in  the  vagina  and, 
at  the  same  time,  pressmre  be  made  to 
bear  upon  the  bladder  above  the  pubes. 
The  stone,  if  large,  may  often  be  thus  de- 
tected. 

The  usual  methods  of  treatment  are  di- 
latation of  the  urethra,  Uthotrity,  and  litho- 
tomy. 

Dilatation. — The  female  urethra  may 
be  readily  dilated  by  Weiss's  three-bladed 
dilator,  or  by  gently  introducing  the  little 
finger,  or  a  large  sound  or  bougie.  Gradual 
dilatation  of  the  canal  may  be  effected  by 
the  use  of  a  sponge-tent  or  a  stem  of  lami- 
naria,  but  it  has  been  found  that  the  rapid 
method  is  less  liable  to  be  followed  by  in- 
continence of  uriae.  A  suitable  pair  of 
forceps  is  then  introduced,  and  the  stone 
extracted.  Dilatation  may  be  assisted  by 
incision  of  the  mucous  membrane  of  the 
urethra.  Except  in  cases  of  very  small 
Btone,  dilatation,  with  or  without  operation, 
cannot  be  considered  a  suitable  operation, 
as  it  so  often  results  in  incm-able  inconti- 
nence, due  either  to  over- distension  of  the 
urethral  walls  or  of  the  sphincter  of  the 
bladder. 


LiTHOTRiiy  is  the  most  satisfactory 
operation  in  cases  of  stone  ia  the  female 
bladder,  since  calculi  maybe  crushed  or  re- 
moved at  one  sitting  at  least  as  readily  as 
in  the  male  subject,  if  not  more  so,  and 
the  convalescence,  as  a  rule,  is  more  steady, 
certain,  and  i-apid.  The  objection  to  this 
operation  that  it  is  difficult  to  hiject  much 
fluid  into  the  female  bladder  has,  at  the 
present  day,  lost  much  of  its  importance. 
By  the  use  of  a  short  and  specially  de- 
vised lithotrite,  a  stone  of  moderate  size 
may  be  readily  seized  and  crushed  into 
small  fragments,  which  can  either  be  re- 
moved at  once  by  forceps  or  by  a  suction 
apparatus,  or  be  left  for  expulsion  in  the 
stream  of  mrine,  which  is  more  fi-ee  and 
forcible  in  the  female  than  in  the  male. 

Lithotomy. — The  stone  maybe  removed 
by  making  an  incision  through  the  floor  of 
the  m-ethra  on-  a  grooved  staff  (m-ethral 
Lithotomy),  or  more  directly  through  the 
anterior  wall  of  the  vagina  (vaginal  Htho- 
tomy),  the  edges  of  the  wound  in  each  case 
being  brought  together  by  fine  metaUic  su- 
tures, and  a  catheter  being  retained  in  the 
bladder.  The  chief  risk  of  Hthotomy  in 
the  female,  whether  m-ethral  or  vaginal,  is 
failure  of  union  between  the  edges  of  the 
wound  and  consequent  formation  of  a  fis- 
tula. The  operation,  though  much  less  for- 
midable than  hthotomy  in  the  male,  is  not 
indicated  except  in  cases  of  large  and  hard 
stones  that  cannot  be  crushed. 

If  the  stone  be  very  large,  so  as  to  occupy 
most  of  the  cavity  of  the  bladder,  the  ordy 
method  of  operative  treatment  likely  to 
prove  successftil  would  be  supra-pubic  htho- 
tomy, the  difficulties  and  dangers  of  which 
might  be  much  diminished  by  attention  to 
antiseptic  details  and  by  distension  of  the 
vagina.  See  Lithotomy.    T.  W.  Ceosse. 

STONE  IN  THE  MALE  BLAJDDER. 
The  children  of  the  poor,  and  elderly  mem- 
bers of  the  well-to-do  classes,  are  the  chief 
sufferers  from  vesical  calculus ;  it  is  seldom 
found  in  children  of  parents  in  comfortable 
circumstances,  and  rich  men  are  more 
prone  to  the  disease  than  poor  men.  Before 
discussing  the  special  symptoms  of  stone,  it 
may  be  remarked  that  it  is  very  suggestive 
of  the  presence  of  a  calculus  in  the  bladder, 
if  the  patient  who  complains  of  painful  and 
frequent  mictm-ition  has  pre%'iously  passed 
a  number  of  stones,  and  now  congratulates 
himself  that  he  cannot  be  suffering  from  a 
calculus,  smce  he  has  passed  none  for  some 
time. 

Symptoms.— 1.  Pcdn.— This  is  usually 
the  most  prominent  symptom.  The  patient 
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complains  of  pain  in  passing  water.  It  is 
most  severe  at  the  close  of  micturition, 
when  the  bladder  is  empty,  and  is  usually 
felt  at  the  end  of  the  penis,  about  an  inch 
from  the  external  meatus.  The  pain  dis- 
appears as  m-iiie  gi-adually  collects  again  in 
the  bladder,  and  separates  the  stone  from 
the  sensitive  walls  of  that  organ.  It  is 
described  as  a  shooting,  tkrobbing  or  aching 
pain,  and  is  accompanied  by  much  involun- 
tary straining  in  which  the  rectima  often 
pai'ticipates,  causing  the  evacuation  of  its 
fffical  contents,  or  the  protrusion  of  piles  if 
any  exist.  Pain  is  felt  if  the  patient  is 
jolted  over  a  rough  road,  or  shaken  in  any 
way.  Biding  on  horseback  often  causes 
the  fu-si  symptoms  noticed,  and  brings  the 
sufferer  to  the  surgeon.  Stooping  is  often 
foimd  to  cause  pain. 

2.  Blood  in  the  Urine  is  generally  the 
next  symptom  which  attracts  notice.  After 
exercise,  especially,  the  m-ine  is  likely  to  be 
tinged  with  blood.  Sometimes  the  urine 
is  passed  apparently  free  £ccm  blood  to  the 
naked  eye,  until  the  final  part  of  the  stream, 
which  may  be  red  ;  and  at  the  very  last  a 
drop  or  two  of  pure  blood  may  pass.  The 
hsematui-ia  comes  on  gi'adually.  Sudden 
and  weU-marked  hsematmia  is  not  charac- 
teristic of  stone.  Rest  generally  causes 
bleeding  due  to  stone  to  disappear. 

3.  Frequency  of  Micturition. — As  a  rule 
urine  has  to  be  passed  oftener  than  usual. 
"When  moving  about,  the  patient  finds  he 
has  to  make  water  more  frequently  than 
when  sitting  .quietly  in  his  easy-chair. 
"When  in  bed  at  night,  micturition  is  less 
frequent  than  in  the  day-time.  If  these 
facts  are  eHcited,  they  wiU  be  strong  evi- 
dence of  the  presence  of  stone  in  the 
bladder. 

4.  Sudden  stoppage  in  the  flow  of 
Urine. — This  symptom  is  mentioned  in 
most  books  on  stone,  and  is,  therefore,  re- 
ferred to  here,  but  it  is  in  reahty  rarely 
obser\'ed.  When  it  does  occur,  the  stoppage 
is  due  to  the  stone  getting  into,  or  falling 
over,  the  vesical  orifice  of  the  m-ethra. 

5.  'Attacks  of  the  Stone.'— The  bladder 
may  cany  a  large  stone  without  producing 
many  symptoms,  because  the  calculus  has 
made  a  nest  for  itself  from  which  it  rarely 
moves.  When,  however,  it  is  disturbed,  as 
after  unusual  exercise  or  shaking,  severe 
symptoms  may  suddenly  appear.  There 
will  be  frequent  desire  to  pass  water,  ac- 
companied by  straining  and  much  pain, 
and  the  lu-me  will  contain  blood  and  mucus. 
Such  a  condition  is  called  '  an  attack  of  the 
stone.'  Rest  and  fomentations  generally 
suffice  to  make  these  symptoms  disappear 


for  a  time,  only  to  return  with  increased 
vigom-  when  fresh  provocation  is  given. 

6.  Condition  of  the  Urine.— The  urine 
is  usually  cloudy  from  mvico-pus ;  but  per- 
fectly clear  iirine  is  not  incompatible  with 
the  presence  of  a  large  stone  in  the  bladder. 

In  boys  the  symptoms  are  much  as  just 
described.  Mictmition  is  painful,  and  the 
child  cries  and  tries  to  relieve  his  suffering 
by  pulling'  at  his  foreskin,  which  is  long 
and  reddened  from  constant  manipulation. 
The  right  thumb  and  forefinger  may  be 
found  in  a  sodden  condition  fi-om  theii-  fre- 
quent contact  with  urine.  The  bowel  is 
constantly  protruded,  and  genuine  prolapse 
of  the  rectum  is  not  uncommon. 

Differential  Diagnosis  of  Vesical  Cal- 
culus.— The  symptoms  of  stone  in  the  blad- 
der must  be  distinguished  from  those  of 
many  of  the  diseases  of  the  m'ethra,  pros- 
tate, bladder,  and  kidney.  In  strictm-e  of 
the  urethra,  any  pain  there  may  be  in  pass- 
ing water  is  during  the  act  and  not  after- 
wards. In  hypertrophy  of  the  prostate, 
pain  is  felt  before  water  is  made.  In  tu- 
mours of  the  bladder,  the  bleeding  is  more 
profuse  than  when  caused  by  stone.  Por- 
tions of  tmnour-debris  may  also  be  de- 
tected by  the  microscope  in  the  urine. 
Tubercle  or  calculus  of  the  kidney  can 
only  be  diagnosed  by  a  process  of  exclusion, 
after  an  instrumental  examination  has  been 
made.  It  may  be  accepted,  as  an  axiom, 
that  no  surgeon  can  say,  from  a  patient's 
symptoms,  whether  or  not  he  has  a  stone 
in  hiis  bladder  without  soimding  him ;  and 
it  may  be  added,  no  patient  should  be 
sounded  for  stone  imless  he  has  at  least 
some  of  the  symptoms,  or  \mtil  the  follow- 
ing simple  physical  examinations  have  been 
made. 

Passage  of  a  Catheter. — After  the  pa- 
tient has  made  all  the  urine  he  can  by  his 
own  efforts,  a  soft  catheter  is  immediately 
introduced.  The  instrument  will  at  once 
detect  any  stricture  of  the  metlu-a  or  cal- 
culus in  that  canal.  If  atony  or  paralysis 
of  the  bladder  exists,  a  large  quantity  of 
retained  urine  may  be  drawn  off,  while,  if 
there  is  a  stone  in  the  bladder,  the  operator 
will  often  be  able  to  form  a  shrewd  sus- 
picion of  its  presence  by  experiencing  a 
gi-ating  sensation  as  the  catheter  leaves  the 
bladder ;  and  the  probability  of  its  presence 
will  be  much  increased  if  there  is  a  stain 
i  of  blood  at  the  meatus  as  the  catheter 
;  comes  away,  and  especially  if  the  patient 
at  that  moment  complains  of  pain. 

Bectal  Examination. — The  introduction 
of  the  finger  into  the  rectum  will  enable 
the  surgeon  to  detect,  at  once,  any  abnormal 
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condition  of  the  prostate.  He  will  note  the 
size  of  the  organ,  and,  should  it  be  enlarged, 
will  determine  the  nature  of  the  swelling. 
If  the  gland  is  acutely  inflamed,  it  will  be 
hot  and  exquisitely  tender,  and  if  abscess 
has  formed,  fluctuation  will  be  sufficiently 
obvious.  The  finger  in  this  position  may 
also  gather  useful  information  as  to  the 
condition  of  the  bladder ;  if  that  organ  is 
fall  of  habitually  retained  urme  and  no 
catheter  has  been  passed,  the  distension 
will  be  readily  felt.  Any  organic  deposit 
in  the  wall  of  the  bladder  at  its  base  will 
be  also  distinguished.  During  a  rectal  ex- 
amination the  vesiculae  seminales  should 
always  be  defined ;  they  are  very  hkely  to 
be  enlarged  from  tubercular  deposit  if  any 
other  portion  of  the  urinary  tract  is  so 
affected.  In  boys,  a  vesical  calculus  is 
often  easily  felt  by  the  finger  in  the  rectum. 
Suprapubic  pressm'e  will  aid  a  rectal  ex- 
amination. 

Stone  not  infirequently  exists  in  addition 
to  one  or  more  of  aU  those  complaints  for 
which  its  symptoms  may  be  mistaken,  and 
sometimes  stone  is  a  dhect  consequence  of 
certain  of  these  diseases.  See  Stricture  of 
THE  Urethra  ;  Prostatic  Hypertrophy. 
But  if  a  well-marked  strictm-e  is  foiuid,  or  an 
enlarged  prostate,  or  atony,  or  paralysis  of 
the  bladder,  the  patient  should  be  subjected 
to  appropriate  treatment,  and  sounding  must 
be  delayed,  unless  the  symptoms  of  stone 
are  very  marked,  in  order  to  avoid  aggra- 
vating these  affections  by  instrumental  dis- 
turbance. If  treatment  fails  to  relieve  the 
symptoms,  the  case  must  be  further  inves- 
tigated and  the  bladder  sounded. 

Sounding  for  Stone. —  The  operation 
consists  in  the  surgeon  introducing  a  metal 
rod  into  the  bladder,  and  searching  with  it 
for  the  stone.  He  is  not  satisfied  that  a 
stone  is  there  unless  he  feels  it  with  the 
sound,  and  hears  the  characteristic  '  cHck  ' 
made  by  the  contact  of  his  instriunent. 
Sounding  must  never  be  hastily  or  lightly 
imdertaken,  for  there  are  many  instances 
on  record  of  its  having  been  followed  by 
fatal  results  even  in  children,  although  they 
are  much  less  susceptible  to  such  inter- 
ference than  men.  Sounding  is,  therefore, 
an  operation  which  must  be  performed 
with  every  precaution  and  with  extreme 
gentleness. 

The  sound  consists  of  a  cylinder  of 
polished  steel  or  of  silver,  about  nine  inches 
long,  and  in  size  equal  to  No.  7  of  the 
EngHsh  catheter  scale.  The  final  inch  is 
curved  at  an  angle  of  120°  to  the  shaft, 
forming  a  beak  with  its  extremity  smoothly 
rounded.    The  other  end  is  fitted  with  a 


handle,  preferably  cylindrical.  A  child's 
sound  is  of  the  same  shape,  but  of  courso 
much  smaller.  A  couple  of  sounds,  one 
equal  to  No.  1  and  one  to  No.  3,  wUl  suffice 
for  all  cases  of  children.  A  sound  is  quite 
imlike  a  metal  catheter,  vnth  which  it  has 
nothing  in  common.  No  patient  should  be 
soujided  with  a  metal  catheter  or  catheter- 
shaped  Boimd. 

Simple  as  the  operation  of  sounding 
may  appear  to  the  inexperienced,  there  is 
no  minor  operation  in  sm-gery  more  im- 
portant, or  requiring  more  delicacy,  skill, 
and  experience,  for  the  possibilities  of  error 
are  numerous. 

Sounding  a  Child.  —  An  antesthetio 
should  always  be  administered  if  possible. 
A  sound  of  appropriate  size  is  selected  and 
used  with  gentleness.  The  mistake  most 
likely  to  occur  is  that  of  not  finduig  a  stone 
when  it  is  really  there  ;  the  opposite  mis- 
take is  not  of  common  occurrence  in  the 
child's  bladder,  although  contact  of  the 
sound  with  the  bony  prominence  'of  the 
ischial  spine  has  been  taken  to  be  contact 
with  a  stone. 

Sounding  a  Man.  —  A  patient  should 
rarely  be  sounded  unless  he  is  prepared  to 
rest  quietly  in  a  warm  room  for  twenty -four 
hours  afterwards.  A  railway  journey,  for 
example,  taken  immediately  after  being 
sounded,  has  not  infrequently  been  fol- 
'  lowed  by  alarming  illness  (minary  fever), 
and  sometimes  by  death.  A  minor  accident 
after  sounding  is  an  attack  of  retention  of 
m'ine,  for  which  the  sm'geon  must  be  pre- 
pared. An  anaesthetic  is  rarely  necessary. 
The  siu'geon  should  so  plan  his  examina- 
tion that  there  is  not  more  than  an  ounce 
or  two  of  m'ine  in  the  bladder,  or  he  may 
empty  tlie  bladder  by  means  of  a  soft 
catheter,  and  inject  an  ounce  of  tejnd  water 
into  the  organ.  The  patient  lies  on  his 
back  upon  a  couch,  with  the  head  on  a  low 
pUlow,  the  buttocks  raised  upon  a  pillow 
higher  than  that  under  the  head,  the  knees 
flexed,  the  soles  of  the  feet  on  the  couch, 
and  the  thighs  rotated  outwards.  The 
surgeon  frees  his  own  wrist  from  any  jin- 
gHng  jewellery  and,  standing  on  the  patient's 
fight  side,  introduces  the  soimd,  which 
has  been  made  absolutely  clean,  and  has 
been  lubricated  with  a  little  carboHsed  oil. 
As  the  beak  of  the  sound  enters  the  prostatic 
urethi-a,  the  instrument  is  gently  rotated 
fi-om  side  to  side  upon  its  long  axis,  in  or- 
der that  the  beak  may  be  lateralised  right 
and  left  dh-ectly  it  enters  the  neck  of  the 
bladder,  for  it  is  here  that  most  stones  are 
found.  Having  searched  the  sides  of  the 
bladder  and  the  upper  fimdus,  the  handle  of 
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the  sound  should  be  depressed  so  as  to 
raise  the  bealv  in  the  bladder;  the  beat 
should  then  be  tiu'ued  downwards  and 
brought  forwards  to  the  neck  of  the  bladder, 
sweeping  the  floor  from  side  to  side.  In 
this  way  many  a  stone,  which  otherwise 
would  have  escaped  detection,  wall  be  found 
lying  behind  and  below  the  enlarged  middle 
lobe  of  the  prostate.  All  these  movements 
should  be  slow ;  the  too  eager  operator,  by 
his  energetic  movements  produces  currents 
in  the  m-ine,  which  move  a  smaU  stone  about 
ia  such  a  way  that  it  eludes  the  soimd. 

Contact  with  the  stone  having  been  ob- 
tained, it  is  very  desii-able  to  form  an  opinion 
as  to  its  uatm-e,  size,  and  also  whether 
there  is  more  than  one  stone  present.  It 
is  not  imusual  for  an  experienced  hand  to 
faU  iato  en-or  concerning  these  particulars. 
The  soimd  of  the  instrument  striking  the 
stone  is  characteristic  of  the  three  chief 
kinds  of  calculus  :  the  sound  of  an  oxalate 
calculus  is  like  that  of  a  piece  of  iron ;  a 
uric  acid  stone  sounds  like*  piece  of  marble, 
and  a  phosphatic  calculus  sounds  and  feels 
like  a  piece  of  mortar.  By  passing  the 
sound  to  the  extremity  of  the  stone,  and 
then  tapping  as  the  instrument  is  Avith- 
drawn,  a  very  fair  idea  of  the  size  of  the 
calculus  may  be  formed.  The  sound  may 
be  the  means  of  forming  an  opinion  as  to 
whether  there  is  more  than  one  stone ;  but 
the  certain  method  is  to  introduce  a  litho- 
trite,  seize  the  stone,  hold  it  tightly  in  the 
lithotrite,  and  use  it  and  the  instrument  as 
a  sound  in  searching  for  more  stones.  The 
larger  the  stone  the  fuller  the  ring  of  the 
sound  upon  it.  Small  stones  of  all  kinds 
produce  only  a  tinkling  sound  ;  when  they 
are  very  small  the  sound  is  a  mere  tick.  It 
is  difficult  to  mistake  an  acid  stone  when 
once  the  sound  has  touched  it,  but  the 
phosphatic  calculus  is  not  infrequently 
passed  over  as  a  mere  sabulous  condition  of 
the  miicous  membrane. 

The  somxes  of  error  in  sounding  wiU 
now  be  discussed.  There  are  few  mistakes 
in  surgei-y  more  aimoying  than  to  miss  a 
stone,  although  it  is  an  accident  which  may 
occur  to  the  best  surgeon.  (Cheselden,  the 
distinguished  lithotomist,  missed  a  stone  in 
a  case  which  is  historical.)  There  are  also 
few  mistakes  more  terrible  than  to  find  a 
stone  when  in  reality  none  exists.  We  will 
first  consider  how  a  stone  may  be  missed, 
putting  aside,  of  coiu'se,  the  possibility  of  a 
careless  or  clumsy  hand,  or  a  dull  ear. 

Sources  of  Error  in  Sounding.  — 
I.  How  a  Stone  is  missed.— 1.  The  soimd 
may  not  have  passed  mto  the  bladder.  A 
capacious  prostatic  m-etlu:a,  or  a  prostate 


hoUowed  by  disease,  may  deceive  the  sur- 
geon, and  the  actual  cavity  of  the  bladder 
may  escape  without  exammation. 

2.  A  common  mistake  is  to  have  too 
much  lurine  in  the  bladder.  A  small  stone 
in  eight  or  ten  oimces  of  urine  is  frequently 
difficult  to  catch. 

3.  Too  much  movement  of  the  sovmd 
produces  cm-rents  in  the  fluid  contents  of 
the  bladder,  which  move  the  stone  away 
from  the  instrument. 

4.  The  sound  is  frequently  allowed  to 
pass  the  neck  of  the  bladder  without  any 
rotation  upon  its  long  axis,  so  that  the  beak 
glides  by  and  does  not  strilce  a  stone  lying 
close  to  the  neck,  the  movements  of  the 
soimd  being  confined  to  the  sujierior  fundus, 
where  the  stone  is  not  likely  to  be.  Of  all 
mistakes,  the  witer  beheves  this  one  to  be 
the  commonest. 

5.  The  hypertrophied  prostate  may  pro- 
ject lilie  a  hen's  egg  into  the  cavity  of  the 
bladder.  There  is  of  necessity  below  this 
projection  a  deep  and  narrow  sulcus,  in 
which  a  stone  may  lodge  and  defy  detection 
by  any  ordinary  examination.  To  find  a 
stone  so  placed,  the  beak  of  the  sound  must 
be  reversed  directly  it  has  entered  the 
bladder,  and  the  handle  of  the  soimd  raised 
as  much  as  possible.  The  forefinger  passed 
into  the  rectum  may  facilitate  the  search. 

6.  A  stone  may  have  lodged  in  a  sacculus 
or  have  become  engaged  between  the  fasci- 
cuh  of  an  hypertrophied  bladder,  or  it  may 
be  arrested  at  the  opening  of  the  ureter  into 
the  bladder,  or  may  have  become  so  covered 
hy  mucous  membrane  that  a  sound  cannot 
easily  reach  it. 

In  .the  last  case,  it  is  perhaps  generally 
more  correct  to  say  that  the  stone  has  been 
foiTned  in  a  sacculus,  which  has  only  a 
minute  apertm-e  of  commimication  with  the 
bladder,  so  that  for  all  practical  pm-poses  the 
calculus  is  covered  by  mucous  membrane. 
Sacculated  or  semi-sacciilated  stones  may 
therefore  escape  detection,  until  felt  by  the 
finger  introduced  by  means  of  a  perineal 
incision. 

II.  Sow  a  non-existent  Stone  may  ap- 
jparcntltj  be  found.— 1.  Noises  are  produced 
by  the  patient's  or  sm-geon's  clothes  and 
appendages,  which  may  deceive  the  imwary ; 
for  instance,  the  ticking  of  a  watch,  the 
tuilvling  of  jewellery,  especially  the  sur- 
geon's sleeve-links,  the  creaking  of  a  boot, 
or  the  chink  of  money. 

2.  A  well-oiled  sound  will  often  produce 
in  the  urethra  a  sucking  noise,  not  unlike 
that  of  a  small  stone. 

3.  A  vesical  tumour  may  liroDme 
covered  with  phosphates,  and,  especially  if 
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pedunculated,  will  give  a  sensation  very 
like  that  of  a  stone.  Iii  cases  of  real  doubt 
the  lithotrite  will  clear  up  the  mystery. 

4.  A  growth  fi-om  the  middle  lobe  of 
the  prostate  may  practically  form  a  vesical 
tumour,  as  ander  the  last  heading,  and 
become  coated  with  f)hosphates. 

5.  Vesical  rugse,  if  old  and  hard,  may 
appear  very  like  calculus ;  the  sound  may 
even  elicit  a  dull  note  on  striking  them. 

6.  Phosphatic  deposit  may  occm:  upon 
any  portion  of  the  vesical  mucous  mem- 
brane which  is  unhealthy. 

7.  Certain  bony  parts  in  the  neighbour- 
hood of  the  bladder,  as,  for  example,  the 
sacral  promontory  and  the  ischial  spines, 
have,  especially  in  the  child,  been  mistaken 
for  stone. 

8.  The  bladder  itself  may  beat  upon  the 
end  of  the  sound,  exactly  as  a  bird's  wing 
might  be  supposed  to  beat.  This  has  been 
called  '  the  Muttering  stroke  of  the  bladder,' 
and  is  a  well-recognised  phenomenon.  It 
can  only  deceive  those  who  are  unpractised 
in  bladder-manipulations. 

Many  contrivances  have  been  planned 
for  intensifying  the  somid  produced  by  the 
contact  of  an  exploring  sound  with  a  vesical 
calculus.  The  microphone,  sounding  boards, 
and  the  hthophone,  may  be  cited  as  ex- 
amples. The  Hthophone  consists  simply  of 
a  rubber  tube  fixed  into  the  operator's  ear 
and  attached  at  the  other  end  to  the  sound  ; 
some  may  find  such  an  instrument  of  assist- 
ance, but  in  reality  a  simple  sound  is  the 
only  instrument  required  in  addition  to  a 
practised  and  sensitive  hand  and  ear. 

A  stone  having  been  foimd,  the  only 
question  is  which  operation — lithotrity  or 
lithotomy — shall  be  performed  for  its  re- 
moval. All  attempts  at  solution  by  medi- 
cines taken  by  the  mouth  or  injections 
made  into  the  bladder  are  useless,  and 
generally  worse  than  useless. 

Choice  of  Operation. — Lithotrity  or 
lithotomy  ? 

In  the  Boy. — Up  to  the  present  time, 
boys  suffering  from  vesical  calculus,  -with 
very  few  exceptions,  have  been  always  sub- 
jected to  lithotomy,  and  with  excellent  re- 
srdts.  Lithotrity  has  not  been  considered 
a  suitable  operation,  owing  to  the  unfitness 
of  the  child's  bladder  for  the  residence  of 
fragments  of  stone,  and  the  urethra  for  the 
expulsion  of  sharp-edged  pieces.  Now, 
however,  that  lithotrity  at  one  sitting — by 
which  is  meant  the  crushing  and  complete 
evacviation  of  the  calculus  at  a  single  opera- 
tion— is  accepted  as  yielding  in  the  adult 
far  better  results  than  the  older  or  many- 
sitting  method,  it  is  not  unlOfely  that  the 


single-sitting  operation  may  prove  superior 
even  to  lithotomy  in  children;  for,  if  elti- 
ciently  carried  out,  lithotrity  will  no  longer 
be  open  to  the  objections  formerly  urged 
against  it.  In  this  country,  we  have  not 
at  present  evidence  upon  which  to  found  a 
definite  opinion  upon  the  question ;  but,  in 
India,  lithotrity  at  one  sitting  has  been  -pci  - 
formed  with  marked  success  upon  a  nmnber 
of  children.  The  surgeon  may  therefore 
choose  for  himself  between  lithotomy  and 
lithotrity,  if  called  upon  to  operate  upon  a 
boy ;  but,  if  inexperienced  in  hthotrity,  he 
will  perhaps  do  well  to  decide  in  favour  oi 
the  former.    See  Lithotomy. 

In  the  Man. — Here  lithotrity  is  the  rule, 
and  hthotomy  is  becoming  yearly  moro 
and  more  the  exception.  Lithotrity  has 
always,  cceteris  pariius,  been  the  safer 
proceeding,  and  now  that  the  operation  at  a 
smgle  sitting,  with  complete  evacuation,  has 
fully  justified  its  claims  to  superiority  over 
the  older  or  many- sitting  method,  hthotrity 
for  all  practical  purposes  may  be  considered 
incomparably  safer  than  lithotomy,  and 
with  rare  excptions  it  can  always  be  per- 
formed.   See  Lithotrity. 

There  are  four  conditions  in  which 
lithotrity  is  contra-indicated :  (1)  WJieii 
the  urethra  is  deformed,  owing  to  cica- 
trisation after  abscess  from  stricture,  or 
mechanical  mjmy,  or  even  old  hip-joint 
disease.  In  such  cases,  the  m-ethra  is  often 
bound  down  by  old  adhesions,  and  is  irre- 
gular from  the  existence  of  urinary  fis- 
tula3.  A  staff  can  be  introduced  after  suit- 
able attention  and  even  operation,  and 
Hthotomy  performed,  but  Hthotrity  wUl  be 
impracticable  imless  the  stone  is  very  small 
(under  an  inch  in  diameter).  Ordinary 
strictm'e  of  the  urethra  is  no  hindrance  to 
lithotrity  in  experienced  hands.  An  inter- 
nal m-ethrotomy  may  be  performed,  or  the 
strictme  can  be  dilated.  The  writer's  plan 
yields  good  results.  He  dilates  the  stric- 
ture while  the  patient  is  under  the  influence 
of  ether,  by  passmg  in  immediate  succes- 
sion a  series  of  highly  poHshed  conical  steel 
dilators,  up  to  16  (Eng.)  Lithotrity  is  then 
performed,  and  the  necessary  intruments 
pass  without  special  diSiculty,  which  is  not 
always  the  case  if  an  incision  has  been 
made  iato  the  m'etlira,  as  in  internal  ureth- 
rotomy. 

(2)  When  the  stone  is  very  large. — All 
stones  may  be  said,  in  general  terms,  to  be 
mechanically  crushable  ;  but  the  injury  in- 
flicted upon  the  bladder  in  crushing  a  urio 
acid  stone  of,  say,  three  ounces  in  weight  or 
two  and  a  quarter  inclies  in  diameter,  or  a 
phosphatic  stone  a  little  larger,  will  be  so 
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great  that  it  will  nearly  always  be  safer  to 
perform  lithotomy. 

(3)  WJien  the  stone  is  very  7iard.—Aii 
oxalate  stone  of  over  an  omice  in  weight, 
or  even  a  very  large  roimd  lu'ic  acid  calcu- 
lus, may  prove  uncrushable  by  any  ordinary 
lithotrite,  and  an  instrument  sufficiently 
powerful  to  break  them  wiU  be  so  injm-ious 
to  the  urethi-a  and  bladder,  that  Hthotrity 
must  be  set  aside  in  favour  of  lithotomy. 

(4)  Wlien  the  micleus  of  the  stone  con- 
sists of  a  foreign  body  incapable  of  being 
crushed. — If  the  history  of  the  case  be  dis- 
tinct, Hthotomy  must  be  the  operation  se- 
lected. 

Prostatic  hypertrophy,  atony  and  para- 
lysis of  the  bladder  do  not  iuterfere  with  the 
proper  performance  of  hthotrity. 

"When  Hthotrity  has  been  attempted  and 
abandoned  on  account  of  one  or  more  of 
the  four  contra-indications,  the  patient's 
chances  of  recovery  will  be  much  enhanced 
if  hthotomy  be  performed  at  once.  The 
case  must  necessarily  b^a  severe  one,  and 
the  mechanical  iaterference  with  the  m-mary 
organs  may  cause  such  constitutional  dis- 
turbance from  lu'inary  fever  and  cystitis, 
that  the  patient  may  die  in  a  few  days, 
without  giving  the  sm-geon  another  oppor- 
tunity of  operating,  or  at  any  rate  a  serious 
illness  may  cause  considerable  delay.  It 
is  therefore  wise,  whenever  unusual  diffi- 
culty is  expected  in  the  operation  of  htho- 
trity, to  make  preparation  for,  and  obtain 
the  patient's  consent  to  the  immediate  per- 
formance of  hthotomy,  should  hthotrity 
prove  impossible.  If  hthotomy  has  to  be 
performed,  the  selection  of  the  method  of 
cutting  for  the  stone  must  very  much  de- 
pend upon  the  particular  operator.  The 
median  method  can  only  be  required  now 
for  the  removal  of  foreign  bodies  fr'om  the 
bladder,  or  in  cases  where  the  stone  is  not 
large,  and  hthotrity  is  only  put  aside  on 
account  of  m-ethi-al  deformity  with  perineal 
cicatrisation,  the  consequences  of  old-stand- 
ing neglected  urethral  stricture.  In  cases 
of  large  stones,  the  choice  is  between 
lateral  and  suprapubic  hthotomy.  Dr. 
Petersen's  method  of  distending  the  rec- 
tum with  an  an-bag  and  so  pushing  up  the 
bladder,  has  rendered  suprapubic  lithotomy 
easy  of  performance,  and  apparently  well 
adapted  for  the  removal  of  large  calculi ; 
but  further  experience  is  required  of  this 
operation  before  a  decided  opinion  can  be 
given,  and  a  comparison  made  between  it 
and  lateral  lithotomy.    See  Lithotomy. 

Is  a  patient  with  stone  in  his  bladder  to 
be  left  unrelieved  by  operation  under  any 
circumstances  ?   A  patient  known  to  have 


stone,  but  suffering  little  or  no  incon- 
venience from  it,  should  never  be  advised 
or  allowed  to  postpone  operation  beyond  a 
very  short  period  (a  few  weeks),  because  he 
can  certainly  never  be  in  better  health  for 
operative  procedm-e,  and  the  stone,  if  re- 
tained, must  gradually  grow  larger,  and  the 
operation  for  its  removal  become  j)roportion- 
allymore  formidable.  There  are,  however, 
graver  cases,  where  the  patient  is  so  worn  by 
his  sufferings,  or  by  the  presence  of  other 
disease,  that  the  surgeon  may  well  hesitate 
before  subjecting  birn  to  an  operation  for 
stone.  Axe  there  any  cases  which  should 
be  left  unreUeved  by  operation  ?  This  is  a 
question  which  not  infrequently  has  to  be 
answered  under  circtunstances  of  great 
anxiety,  and  the  writer  fully  reahses  his 
responsibility  in  making  the  following  re- 
marks. From  an  extensive  experience  of 
many  gi"ave  cases  of  stone  in  the  bladder, 
he  has  no  hesitation  in  saying  that  a  patient 
with  a  stone  in  his  bladder  should  almost 
invariably  submit  to  an  operation  for  its 
removal,  however  old  or  ill  he  may  be.  It 
is  certain  that  if  the  stone  is  left  it  wiU  de- 
stroy him,  and  not  only  that,  but  probably 
in  the  most  agonizing  manner.  Death 
fi'om  stone  in  the  bladder  is  generally  pre- 
ceded by  prolonged  tortm-e,  unless  the  pa- 
tient is  tolerant  of,  and  susceptible  to,  opimn, 
or  unless  m-semic  coma  mercifully  comes  to 
his  aid.  One  of  the  exceptions  to  the  rule 
here  laid  down  must  be  the  case  where 
hthotrity  is  impossible,  and  the  kidneys  so 
extensively  diseased  that  hthotomy  may  be 
expected  to  be  immediately  fatal.  Cases, 
to  all  appearance  most  desperate,  will  often 
make  astonishing  recoveries  if  the  stone  is 
skilfully  and  entirely  removed. 

G.  BuoKSTON  Browne. 

STONE  IN  THE  URETHRA  may  be 

classified  under  two  heads — 1st,  the  acute  ; 
2nd,  the  chronic.  In  the  former,  a  calculus 
is  passed  down  from  the  bladder,  and,  lodg- 
ing in  the  urethra,  causes  more  or  less 
complete  obstruction  in  the  flow  of  urme. 
It  may  lodge  anywhere  in  the  canal,  but  as 
the  meatus  is  the  narrowest  point  of  the 
passage,  the  most  fi'equent  site  of  impaction 
is  the  fossa  navicularis.  The  penile  uretlu'a 
is  the  favourite  site,  from  its  greater  pro- 
portionate length,  greater  amount  of  mus- 
cular spasm,  and  its  numerous  lacunae.  A 
not  uncommon  locality  also  is  the  mem- 
branous portion,  just  behind  the  anterior 
triangular  hgament. 

The  stone  is  generally  globular  in  shape, 
and  seldom  larger  than  a  pea ;  but  if  per- 
manent lodgment  occm",  with  only  partial 
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obstruction  to  the  flow  of  iiriiiG,  it  loses  its 
original  shape  and  becomes  elongated,  re- 
sembling a  date-stone  ;  it  then  causes  a 
certain  amount  of  dilatation  of  the  lu'ethra, 
generally  confined  to  one  wall,  a  sacculus 
being  formed,  and  thus  allowing  a  faii'ly  free 
passage  for  the  m'ine.  The  tendency  is  for 
a  stone  to  pass  outwards  towards  the  mea- 
tus, imless  prevented  by  organic  stricture, 
being  in  marked  contrast  to  the  oj)posite 
tendency  of  foreign  bodies  introduced  into 
the  urethra.  These  stones  most  frequently 
become  impacted  in  children,  on  account 
of  the  smaU  calibre  of  the  m-ethra. 

In  the  second  class  of  cases,  the  symp- 
toms are  referable  almost  entirely  to  the 
primary  complaint — strictmre.  Dilatation 
always  takes  place  behind  a  stricture,  and 
so  forms  a  convenient  receptacle  for  stag- 
nant m'ine,  which  is  favourable  to  the  for- 
mation of  calculous  material  or,  what  is 
more  likely,  its  deposit  on  small  stones  or 
crystals  passed  from  the  bladder,  which  in 
a  healthy  urethra  would  have  made  their 
escape  unnoticed.  These  cases  occui-  al- 
most invariably  in  adults,  and  the  symp- 
toms to  which  they  give  rise  ai-e  but  slight. 
The  calculi  may  be  of  any  kind  found  in 
the  bladder,  and  when  impacted  they  in- 
crease in  size  by  deposit  of  the  same  ma- 
terial. 

Symptoms  of  Impacted  Stone. — Wlnle 
mictm-ating,  the  patient  suddenly  feels  in- 
tense pain  ;  the  urine  which  has  been  ilow- 
ing  fi-eely  as  usual  completely  stops ;  vio- 
lent straining  ensues,  which  may  dislodge 
the  stone  at  once,  especially  if  it  come 
down  in  the  first  gush  and  there  is  a  good 
head  of  water  in  the  bladder  to  flush  it 
through.  Frequently  this  force  is  insuffi- 
cient, and  nothing  but  blood  is  expelled, 
and  this  is  more  common  when  the  calculus 
is  of  irregular  shape.  The  straining  then 
passes  off  for  a  while,  though  gi-eat  pain  is 
complained  of  at  the  site  of  impaction  and 
in  the  glans  penis.  After  a  while,  the  want 
to  micturate  is  again  m-gent  and  straining 
re-ensues,  which  may  force  a  little  urine 
by  the  side  of  the  stone  if  the  obstruction 
be  incomplete,  and  the  m-ethra  then  be- 
comes slowly  accustomed  to  the  presence 
of  the  stone  ;  though  severe  pain  is  felt  for 
a  long  time,  and  there  is  always  a  prospectt 
of  a  complete  block  taking  place  if  the  stone 
be  dislodged  from  its  position. 

Treatment. — Dh-ect  the  patient  to  re- 
tain his  water  as  long  as  possible,  unless 
there  be  akeady  complete  retention  ;  com- 
press the  glans  penis  between  the  finger 
and  thumb,  and  tell  him  to  try  and  mictu- 
rate by  straining  as  hard   as  possible  ;  a 


small  round  stone  may  be  then  easQy  dis- 
lodged, as  the  force  of  urine  expands  the 
whole  passage  and  flushes  it  through.  If 
these  simple  means  fail,  a  stone  in  the 
penile  vu:ethi-a  can  generally  be  safely  ex- 
tracted by  means  of  a  fenestrated  earscoop. 
If  the  stone  be  merely  retained  in  the 
fossa  navicularis  by  a  tight  meatus,  this 
may  be  safely  incised  downwards  towards 
the  frsenum.  The  smaU  incision  readily 
heals.  If,  however,  the  stone  Ues  in  the 
bulbous  or  membranous  urethra,  and  there 
is  little  prospect  of  speedy  removal  through 
the  meatus,  a  long  fenestrated  scoop  may 
be  appHed.  One  form  of  scoop  is  made  to 
bend  over  behind  the  stone  by  an  internal 
screw,  so  as  to  secure  a  better  hold,  and 
there  are  endless  varieties  of  long  narrow 
forceps  with  joint  and  spring  action,  of 
every  conceivable  shape,  their  very  nmnber 
being  a  fair  index  of  their  inutUity ;  these 
may  be  gently  passed  down  the  urethra, 
and  an  attempt  made  to  grasp  the  stone, 
but  great  care  must  be  used  not  to  lacerate 
the  mucous  membrane  in  passing  them  or 
in  seizing  the  stone.  This  little  oxDeration  is 
most  conveniently  performed  under  anaes- 
thetics. During  this  manipulation,  digital 
pressm^e  must  be  applied  either  in  the 
perineum,  or,  if  necessary,  in  the  rectum, 
to  prevent  the  stone  being  pushed  back  into 
the  bladder.  If  the  stone  cannot  be  ex- 
tracted, two  coiu"ses  are  open :  to  push  back 
the  stone  into  the  bladder,  or  to  cut  down 
upon  it  and  extract  it. 

Here,  the  choice  of  the  operation  is  de- 
termined by  the  age  of  the  patient.  In  a 
child,  it  is  best  to  open  the  perineum  in 
the  median  Kne,  the  operator  bemg  guided 
either  by  feelmg  the  stone,  or  by  a  straight 
staff  passed  down  the  m-ethra,  and  made  to 
project  into  the  perineum.  A  stone  in  the 
bulbous  urethra  can  then  be  pushed  out 
backwards ;  the  biilb  should  not  be  incised, 
if  possible,  on  account  of  h£emorrhago.  In 
an  adult,  if  attempts  at  extraction  fail,  the 
better  procedju-e  is  to  push  the  stone  back 
into  the  bladder,  this  being  best  effected 
with  a  hoUow-ended  catheter.  When  the 
stone  is  fairly  in  the  bladder,  the  operator 
can  break  it  up  at  his  leisure,  or  by  slowly 
screwing  down  the  hthotrite  can  compress 
it  rather  than  break  it,  and  so  extract  it 
practically  enth-e. 

Results  of  neglected  Urethral  Stone. — ^If 
retention  be  complete  these  are  very  grave. 
The  first  attempt  at  mictm-ition  being  un- 
successful, the  bladder  remains  for  a  time 
quiescent ;  but  the  distension  soon  gives 
rise  to  great  pain,  and  repeated  straining 
ensues,  until  at  length  the  ui'ethi'a  is  rup- 
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tiirecl  and  the  vu-ine  is  forced  into  the 
siUTomding  cellular  tissue.  This  for  a 
time  greatly  reHeves  the  bladder,  but  in- 
tense pain  in  the  permeum  soon  sets  in, 
with  all  the  sjonptoms  of  extravasation  of 
urine,  and,  imless  free  incisions  be  made  at 
once,  the  constitutional  disturbance  and 
sloughing  set  up  by  the  h-ritant  action  of 
the  m'ine  soon  can-y  off  the  patient.  See 
Extravasation  of  Urine. 

When  the  obstruction  is  slight,  the  stone 
may  increase  to  an  unlimited  extent,  form- 
ing for  itself  a  pouch  in  the  urethi-al  wall, 
which  gi-adually  becomes  absorbed  by  the 
irritation  and  inflammation  set  up.  The 
stone  thus  gets  to  lie  outside  the  m'ethra, 
and  may  slowly  ulcerate  its  way  out  through 
the  scrotmn  or  perineum.  This  explains 
the  ciurious  fact  that  a  catheter  may  be 
passed  right  into  the  bladder  without  feel- 
ing the  stone,  though  it  is  known  that  a 
large  one  is  present. 

As  an  instance  of  the  size  which  these 
stones  may  sometimes -ftttain,  it  may  be 
mentioned  that  the  Norfolk  and  Norwich 
Hospital  Museum  contains  a  specimen  of 
this  class  weigliing  eight  ounces,  which  was 
removed  from  the  scrotum.  It  consists  of 
a  central  lu-ic  acid  nucleus  as  large  as  a  pea ; 
aroimd  that  some  mixed  urates  and  phos- 
phates in  an  oval  shape ;  the  rest  of  the 
great  mass  of  the  stone  is  composed  of 
dense  white  phosphates.    T.  W.  Crosse. 

STRABISMUS.— Convergent  Stra- 
bismus (Hypermetropic). —  A  very  large 
majority  of  all  cases  of  convergent  stra- 
bismus are  due  to  hypermetropia.  The 
hypermetrope,  in  order  to  see  clearly  at  any 
given  distance,  must  make  a  greater  accom- 
modative effort  than  is  normal  for  that  dis- 
tance ;  but,  since  accommodation  and  con- 
vergence always  go  together,  this  excessive 
effort  tells  also  on  the  ciliary  muscles ; 
consequently  the  hypermetrope  tends  to 
converge  for  a  nearer  point  than  that  at 
which  he  desires  to  look.  If  he  cannot  avoid 
an  excess  of  convergence,  he  instinctively 
tiirns  both  eyes  shghtly  towards  one  side  or 
the  other,  so  as  to  bring  one  eye  to  bear  on 
the  object  while  the  other  takes  the  whole 
deviation,  and,  as  it  were,  squints  for  both. 
The  majority  of  hypermetropes,  however, 
do  not  squint,  for  the  relation  between  cor- 
responding degrees  of  accommodation  and 
convergence  is  not  absolute.  With  a  given 
accommodative  effort,  it  is  possible  to  vary 
the  angle  of  convergence  to  some  extent. 
This  does  not  necessarily  disprove  an  ana- 
tomical association  of  the  two  functions  ;  it 
may  be,  that  a  given  effort  of  the  centre  for 


convergence  can  be  more  or  less  neutrahsed 
by  an  opposing  effort  of  the  centre  for 
divergence. 

In  slight  degrees  of  hypermetropia,  it 
is  thus  possible  to  preserve  the  required 
angle  of  convergence,  in  spite  of  the  excess 
of  accommodation,  and  there  is  no  squint. 
In  very  high  degi-ees  also,  there  is  usually 
no  squint,  for  the  strongest  accommodative 
effort  proves  insufficient  to  bring  the  eye 
into  focus,  and  is  therefore  instinctively 
abandoned.  It  is  thus,  in  moderate  degrees, 
that  strabismus  is  most  likely  to  arise.  It 
commonly  begins  in  childhood  at  the  time 
when  the  eyes  are  first  freely  used  on  near 
objects;  as  in  learning  to  read  and  write. 
At  first  the  strabismus  is  often  periodic, 
appearing  and  disappearing  in  accordance 
with  the  amount  of  accommodative  effort 
made.  After  some  weeks  or  months,  it 
generally  becomes  confirmed  in  distant  as 
:  well  as  in  near  vision.  When  the  two  eyes 
have  equal  degrees  of  hypermetropia  and 
are  equally  sharp-sighted,  the  squint  is 
likely  to  alternate  between  them  according 
to  the  position  of  the  object  looked  at ;  thus, 
in  looking  at  an  object  to  the  right  of  the 
middle  line  the  left  eye  will  be  used,  while 
the  right  deviates  inwards,  and  vice  versa. 
But,  if  either  eye  be  at  a  disadvantage  as 
regards  the  degree  of  the  hypermetropia,  the 
presence  of  astigmatism,  opacity  .  of  the 
cornea,  or  any  other  defect,  the  patient  will 
instinctively  at  all  times  fix  with  the  better 
eye  and  squint  with  the  worse.  In  a  few 
cases,  a  squint  remains  periodic  for  many 
years,  and  in  a  few  it  continues  for  a  long 
while  to  alternate,  but  in  the  large  majority 
it  becomes  persistent  and  constant  in  the 
one  eye. 

Referring  again  to  the  simultaneous 
action  of  the  convergent  and  the  conjugate 
centres  necessary  to  bring  the  one  eye  to 
bear  upon  the  object,  it  will  be  seen  that 
in  the  fixing  eye  the  two  hnpulses  fall 
one  on  the  internal,  the  other  on  the  ex- 
ternal rectus,  while  in  the  squintmg  eye 
both  fall  on  the  internal  rectus.  The  per- 
sistent contraction  of  the  latter  leads  to  its 
permanent  shortening,  so  that,  even  in  the 
absence  of  all  accommodative  effort,  paral- 
lelism of  the  eyes  is  not  recovered.  In  the 
squinting  eye,  the  pictm-e  is  formed  at  some 
distance  from  the  macula  lutea — that  is,  at  a 
less  sensitive  part  of  the  retina  than  in  the 
fixing  eye — hence  it  is  easily  neglected  or 
suppressed,  and  the  eye  becomes  amblyopio 
fi-om  non-use.  In  many  cases  of  long  stand- 
ing, the  squinting  eye  loses  all  power  of 
true  fixation,  and,  even  when  the  good  eye 
is  covered,  is  wrongly  directed  in  its  efforts 
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to  look  at  the  object.  Double  vision  is  un- 
common in  this  form  of  strabismus ;  the 
absence  of  a  faiilty  projection  may  be  con- 
nected with  the  fact  that  the  position  of 
the  deviating  eye  is  not  independent  of  and 
disproportionate  to  the  impulBe  of  the  wiil, 
but  is  the  normal  result  of  an  excessive  im- 
pulse. See  Ocular  Muscles,  Affections  of 
the. 

There  are  a  good  many  cases  of  con- 
comitant strabismus  in  which,  though  hy- 
permetropia  is  probably  the  essential  cause, 
the  circumstances  of  the  onset,  the  ap- 
parently capricious  appearances  and  dis- 
appearances, and  the  variations  in  the 
amoimt  of  the  deviation,  demand  some 
further  explanation.  Thus,  a  squint  not 
infrequently  begins  during  an  attack  of 
hooping  -  cough,  measles,  or  some  other 
childish  disorder,  or  after  a  fright ;  it  is 
distinctly  aggravated  by  digestive  or  men- 
tal distiu-bance  ;  it  may  even  vary  regularly 
from  day  to  day,  or  at  longer  intervals,  with 
remarkable  periodicity.  In  such  cases;  it 
may  be  assumed  that  the  convergent  centre, 
always  irritable  and  tending  towards  over- 
action  by  reason  of  the  hypermetropia,  is 
suddenly  thrown  into  a  state  of  spasm  by 
other  causes,  or  possibly  that  the  controlling 
action  of  the  opposing  centre  is  weakened 
or  lost.  There  are,  moreover,  cases  of  con- 
vergent strabismus  in  all  respects  resem- 
bling those  now  under  consideration,  except 
that  there  is  no  hypermetropia  ;  these,  how- 
ever, form  a  very  small  minority. 

SymjJtoms. —  These  have  for  the  most 
part  been  described  in  the  foregoing  para- 
graph. The  first  step  in  making  the  chni- 
cal  examination  is  to  make  sm'e  that  the 
squint  is  real  and  not  simply  apparent.  In 
yotmg  children,  the  appearance  of  a  con- 
vergent strabismus  is  sometimes  simulated 
by  the  condition  termed  epicanthus,  a  re- 
dundant fold  of  skin  between  the  eye  and 
the  nose,  which  overhangs  the  inner  can- 
thus  and  makes  it  appear  that  the  cornea 
is  too  near  to  it.  The  appearance  is  at 
once  removed  by  pinching  uj)  the  skin  at 
the  root  of  the  nose  between  the  finger  and 
thmnb.  Again,  in  nearly  all  eyes  the  axis  of 
the  cornea  forms  an  angle  with  the  axis  of 
vision,  or,  in  other  words,  the  point  at  which 
the  eye  actually  looks  lies  not  exactly  in  a 
line  with  the  anatomical  axis  of  the  globe, 
but  a  little  to  its  inner  side.  In  the  normal 
eye  the  angle  amounts  to  about  5° ;  if  it 
be  much  less  than  this,  as  it  often  is  in 
myopia,  we  have  an  apparent  convergent 
strabismus,  while  if  it  be  greater,  as  in 
some  hypermetropic  eyes,  a  divergent  stra- 
bismus is  simulated. 


The  presence  of  an  actual  deviation  is 
easily  proved.  The  patient  being  told  to 
look  at  a  distant  object,  we  hold  a  hand 
or  a  card  over  each  eye  in  turn ;  if  either 
eye  moves  when  the  other  is  covered,  in 
order  to  look  full  at  the  object,  we  know 
that  it  was  previously  directed  wrongly ; 
we  thus  learn  which  eye  habitually  fixes 
and  which  deviates.  If  no  deviation  mani- 
fests itself  whUe  both  ej'es  are  open,  we 
note  whether  either  eye  deviates  behind  the 
hand  covering  it ;  and  supposing  no  devia- 
tion to  be  discoverable,  under  any  circum- 
stances, in  distant  vision,  we  ascertain 
whether  a  squint  is  elicited  by  accommo- 
dation for  a  near  point,  as  in  reading  small 
type  held  in  the  hand.  A  squint,  which 
occurs  only  when  the  eye  is  excluded  from 
participation  in  vision,  is  termed  latent, 
while  one  which  persists  when  both  eyes 
are  uncovered,  is  termed  manifest.  Each 
eye  is  then  tested  with  regard  to  its  ability 
to  move  freely  inwards  and  outwards,  in 
order  to  ascertain  whether  there  is  any  de- 
cided limitation  of  movement,  either  through 
shortening  of  the  one  muscle  or  weakening 
of  its  antagonist. 

It  is  well  also  to  measm-e  the  amount 
of  the  deviation,  although  this  is  not  essen- 
tial for  correct  treatment.  It  may  be  done 
either  by  linear  or  by  angular  measm-e- 
ment.  The  good  eye  being  fixed  on  a 
distant  object  straight  in  fi'ont  of  the  face, 
the  distance  between  the  centre  of  its 
cornea  and  the  inner  canthus  is  meastured 
on  the  lower  lid  by  means  of  a  small  scale 
or  strabismometer,  and  then,  before  any 
movement  is  made,  a  similar  measurement 
is  made  in  the  squinting  eye ;  the  difference 
between  the  two  measm'ements  represents 
the  amount  of  the  deviation.  A  more  pre- 
cise, though  rather  more  troublesome,  me- 
thod is  to  make  an  angular  measurement 
with  the  perimeter.  A  distant  object  is 
placed  in  line  with  the  axis  of  the  instru- 
ment, and  the  arc  is  placed  horizontally ; 
the  deviating  eye  is  then  placed  in  the  usual 
way  at  the  centre  of  the  arc,  and  the  patient 
is  told  to  look  at  the  distant  object ;  this  he 
does  with  the  good  eye.  Taking  a  lighted 
candle  in  his  hand,  the  observer  passes  it 
along  the  arc,  keepmg  his  own  eye  close  to 
it,  until  the  reflection  of  the  flame  appears 
in  the  centre  of  the  cornea  of  the  deviating 
eye  ;  the  position  of  the  candle  is  then  read 
off  upon  the  arc.  The  angular  distance  be- 
tween this  point  and  the  centre  of  the  arc 
represents  the  angular  deviation  of  the  eye. 
More  important  than  a  precise  measure- 
ment of  the  deviation  is  the  estimation  of 
the  refraction  in  both  eyes.    With  the  help 
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of  the  shadow  test  (retinoscopy)  this  is  very 
easily  and  quickly  done,  even  in  young  chQ- 
di-en,  and  even  though  the  squinting  eye  be 
liighly  amblyopic.  If  the  patient  is  old 
enoiigh,  the  acuity  of  vision  should  also  be 
ascertained.  The  prospect  of  obtaining  a 
complete  cm'e  vai'ies  in  proportion  as  the 
acuity  of  the  de^'iating  eye  is  good  or  bad. 

Treatment. — A  periodic  strabismus  may 
usually  be  removed  entu'ely,  for  the  time 
being,  by  the  fi'ee  use  of  atropine  to  both 
eyes,  for,  so  soon  as  the  cihary  muscles  are 
completely  paralysed,  accommodative  efforts 
axe  abandoned,  and  the  excessive  conver- 
gence dependent  on  these  efforts  disappears ; 
if  any  shortening  of  the  internal  rectus  has 
already  taken  place,  the  atropine  will  not 
remove  the  deviation,  though  it  will  pro- 
bably diminish  it.  The  use  of  eserine  may 
prodiice  the  same  result  in  exactly  the  op- 
posite way.  By  a  moderate  use  of  eserine, 
it  is  possible  to  increase  the  excitability  of 
the  cUiary  muscles  without  keeping  them 
in  a  state  of  spasm ;  so  that  to  a  given  im- 
pulse they  will  respond  more  vigorously 
than  in  the  noimal  state.  With  its  help  the 
hypennetrope  may  thus  succeed  in  accom- 
modating sufficiently  without  excessive 
effort,  and,  consequently,  wi.thotit  excessive 
convergence.  These  remedies  are,  how- 
ever, temporary  in  then-  effects.  By  some 
surgeons  atropine  is  employed  as  a  pre- 
liminary to  other  measm-es,  in  aU  cases. 
Eserine  is  less  frequently  used.  The  essen- 
tial treatment  of  a  convergent  strabismus 
consists  in  the  correction  of  the  hyperme- 
tropia  by  glasses,  and  if  this  does  not  re- 
move it,  in  tenotomy  of  one  or  both  of  the 
internal  recti.  Glasses  should  be  given 
which  correct  the  gi-eater  part  of  the  hjrper- 
metropia  discoverable  by  retinoscopy,  which 
will  usually  be  greater  than  the  amoimt 
which  is  manifest  on  testing  with  types  and 
lenses.  These  should  be  worn  constantly. 
If  the  deviating  eye  be  amblyopic  from  non- 
use,  it  should  be  used  alone,  while  the  other 
is  covered,  for  a  few  minutes  every  day  ;  by 
this  means  its  acuity  will  probably  be  raised, 
and  the  prospect  of  restoring  binocular 
vision  greatly  improved.  At  the  end  of 
from  one  to  three  months,  the  benefit 
obtainable  by  optical  means  will  usually 
be  manifest,  and,  if  the  strabismus  persist, 
the  case  must  be  treated  by  tenotomy. 
Children  should  not,  as  a  rule,  be  operated 
on_  until  they  are  old  enough  to  wear  glasses 
— i.e.  untU  about  six  years  of  age.  If  a 
strabismus  appear  much  earlier  than  this, 
it  may  be  combated  for  a  while  with  atro- 
pme,  and  the  acuity  of  the  squinting  eye 
may  be  kept  intact  by  covering  the  other 


with  a  shade  or  a  bandage  for  a  certain 
time  each  day. 

Tenotomy  of  the  Internal  Rectus. 
The  tendon  of  the  internal  rectus  is  at- 
tached to  the  sclera  at  about  5  mm.  from 
the  corneal  margin,  and  more  loosely  by 
connective  tissue  to  the  conjunctiva  and  to 
Tenon's  capsule  —  the  fibrous  envelope 
which  surroimds  the  globe  and  separates  it 
fr-om  the  other  contents  of  the  orbit.  The 
operation  of  tenotomy  consists  in  com- 
pletely dividing  the  tendon  close  to  the 
sclera,  and  separating  it  more  or  less  fi'om 
its  other  attachments  ;  these  latter  prevent 
it  fr-om  withdrawing  itself  completely  from 
the  globe,  and  retain  it  in  a  more  or  less 
retracted  position,  where  it  forms  a  fr-esh 
and  firm  adhesion  with  the  sclera.  The 
aim  of  the  operation  is  to  set  back  the  in- 
sertion of  the  tendon  sufficiently  to  neu- 
tralise the  effect  of  its  previous  shortening, 
without  abohshing  its  ability  to  rotate  the 
eye  inwards  to  the  normal  extent.  When 
the  deviation  exceeds  5  mm.  in  extent — that 
is  to  say,  in  the  majority  of  cases  which 
come  under  notice — it  is  better  to  operate 
on  both  eyes,  setting  back  the  tendon  to  a 
moderate  distance  in  each,  than  to  attempt 
to  obtain  the  whole  correction  in  the  one ; 
symmetry  of  the  attachments  in  the  two- 
eyes  is  thus  retained,  and  the  danger  of 
displacing  the  one  tendon  to  such  an  ex- 
tent as  to  impair  its  efficiency  is  avoided. 
The  connective-tissue  attachments  of  the 
tendon  should,  however,  be  divided  more 
freely  in  the  eye  which  habitually  squints 
than  in  its  fellow,  so  that  the  effect  may  be 
greater  on  this  side  than  on  the  other.  An 
over-effect  is  guarded  against  most  certainly 
by  operating  on  one  eye  only  at  one  time ; 
but,  in  very  many  cases,  an  exjjerienced 
operator  may  with  confidence  divide  both 
inner  recti  at  one  time,  especially  if  he 
adopt  the  subconjimctival  method  recom- 
mended below. 

An  anaesthetic — chloroform  or  ether — 
has,  untn  lately,  always  been  found  neces- 
sary in  childi-en ;  in  older  subjects,  with 
ordinary  self-control,  it  may  be  dispensed 
with.  Since  the  introduction  of  cocaine 
as  a  local  antesthetic,  the  practice  in  this, 
as  in  many  other  ophthalmic  operations, 
is  changed.  Two  or  three  applications  of 
a  two  or  a  four  per  cent,  solution,  at  in- 
tervals of  two  or  three  minutes,  produce 
insensibility  in  the  conjunctiva,  and  a  few 
minims  of  the  solution  may  then  be  mjected 
beneath  the  conjimctiva,  by  means  of  a 
hypodermic  syringe  without  causing  pain. 
The  whole  of  the  operation  is  thus  rendered 
almost,  if  not  absolutely,  painless.  A 
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special  advantage  of  this  method  is  that 
the  amount  of  effect  produced  by  the  teno- 
tomy in  the  one  eye  can  be  better  esti- 
mated at  once,  before  the  other  eye  is  dealt 
with,  than  when  the  patient  is  under  the 
influence  of  a  general  antesthetic.  The  in- 
struments required  are  the  speculum,  the 
fixing-forceps,  a  strabismus  hook,  one 
which  is  flattened  sideways  and  not  bulb- 
ous at  the  extremity  being  in  the  witer's 
opinion  the  most  convenient,  and  a  pau'  of 
blunt-pointed  straight  scissors ;  cm'ved 
scissors  are  used  by  some  operators,  but 
have  no  evident  advantage,  and  in  unprac- 
tised hands  are  likely  to  be  passed  too  far 
backwards  along  the  surface  of  the  sclera, 
a  mistake  which  is  followed  by  copious 
bleeding  into  the  orbit  and  protrusion  of 
the  globe ;  a  needle  threaded  with  silk  or 
gut  is  sometimes  required  as  well. 

The  patient  is  placed  in  the  recumbent 
position  ;  the  sm-geon  stands  at  the  patient's 
right  hand,  in  which  position  he  is  con- 
veniently placed  for  operating  on  both  eyes. 
He  separates  the  Uds  widely  vrith  the 
speculum ;  with  the  fixing-forceps,  held  in 
the  left  hand,  he  seizes  the  conjunctiva 
below  the  insertion  of  the  internal  rectus — 
i.e.  about  midway  between  the  canthus 
and  the  corneal  margin,  but  an  eighth  of  an 
inch  or  more  below  the  horizontal  meri- 
dian of  the  globe.  With  the  scissors,  in 
the  right  hand,  he  snips  through  the  con- 
junctiva, and  then,  if  it  be  not  di-\dded  at 
the  same  time,  picks  up  the  subcoujimc- 
tival  fascia  and  divides  that  in  like  manner, 
the  aperture  being  large  enough  easily  to 
admit  the  scissors  with  closed  blades,  but 
not  larger.  The  blades  may  then  be  in- 
troduced into  the  wound,  and  widely  opened 
beneath  the  conjimctiva  so  as  to  stretch 
without  cutting  its  connections  with  the 
outer  siurface  of  the  tendon ;  or,  if  a  con- 
siderable correction  has  to  be  effected, 
these  attachments  may  be  divided  by  a  few 
snips  towards  the  canthus,  care  being  taken 
to  keep  the  points  well  forwards  beneath 
the  conjunctiva,  and  not  to  cut  deeply  ! 
backwards  along  the  curvatiu-e  of  the  globe,  j 

The  scissors  are  then  laid  down,  and  | 
while  the  forceps  in  the  left  hand  stOl  hold 
the  conjunctiva  close  to  the  wound,  the  hook 
is  taken  in  the  right  hand,  and  with  its  con- 
cavity turned  away  from  the  operator,  and 
its  point  directed  backwards  as  though  it 
were  to  be  carried  towards  the  posterior 
pole  of  the  eye,  is  passed  deeply  into  the 
wound  and  swept  round  along  the  sm'face 
of  the  globe,  so  that  its  point  passes  up- 
wards between  the  tendon  and  the  sclera, 
and  projects  beneath  the  conjunctiva  above 


the  Insertion  of  the  tendon.  If  an  attempt 
be  now  made  to  carry  the  hook  forwai-ds 
towards  the  cornea,  it  wiU  be  found  to  move 
the  globe  by  its  traction  on  the  tendon  be- 
neath which  it  hes.  The  forceps  are  now 
laid  aside  and  the  hook  is  transferred  to 
the  left  hand,  and  held  parallel  with  the 
side  of  the  nose  and  with  some  forward  and 
outward  traction  upon  the  tendon;  the 
scissors,  held  in  the  right  hand,  are  passed 
with  slightly  opened  blades  between  the 
hook  and  the  eye,  so  that  one  blade  passes 
on  each  side  of  the  tendon,  and  then  with 
one  or  two  snips,  the  latter,  which  is  felt  as 
a  firm  resisting  substance,  is  cut  through 
as  close  to  the  sclera  as  possible.  When 
the  tendon  is  completely  divided,  the  hook 
can  be  brought  forward  beneath  the  con- 
junctiva quite  up  to  the  margin  of  the 
cornea ;  it  should  be  re-introduced  in  the 
same  manner  as  before  to  make  siure  that 
the  division  is  complete.  If  much  blood 
be  effused  beneath  the  conjimctiva,  a  small 
apertm'e  may  be  made  with  the  scissors 
above  the  insertion  of  the  tendon  to  favour 
its  escape.  The  bleeding  is  likely  to  be 
more  profuse  when  the  subconjunctival 
fascia  is  freely  di^dded  with  the  scissors, 
than  when  it  is  simply  stretched  by  widely 
opening  the  blades  beneath  the  conjunctiva. 

The  after-treatment  consists  merely  in 
keeping  a  fold  of  wet  lint  over  the  closed 
ej'elids  for  a  few  hom-s,  and  avoiding  expo- 
sm-e  to  wind,  bright  light,  and  other  possible 
som'ces  of  irritation  during  the  next  few 
days.  A  little  finely  powdered  iodoform, 
dusted  upon  the  conjunctiva  in  the  neigh- 
bom-hood  of  the  wound,  is  a  good  safeguard 
against  septic  inflammation  of  the  tissues, 
a  complication  which  is  occasionally  met 
with  in  badly  nourished  subjects,  and  which, 
in  very  rare  instances,  has  been  known  to 
lead  to  orbital  eeUuhtis  and  loss  of  the  eye. 
The  discoloration  due  to  the  extravasated 
blood,  which  may  extend  to  the  eyelids, 
usually  disappears  in  from  two  to  five  weeks. 

Disasters  dm^ing  the  operation  are  sel- 
dom met  with  ;  if  sharp -pointed  scissors  be 
used,  or  if  the  blades  be  introduced  with 
much  force,  it  is  possible,  however,  to 
wound  the  tunics  of  the  eye.  If  the  globe 
is  pushed  forwards  by  a  deej)  ovitpouring  of 
blood  into  the  orbit  before  the  tendon  is 
divided,  cold  compresses  and  a  roUer  band- 
age should  at  once  be  applied,  and  the 
tenotomy  postjooned.  If  the  immediate 
effect  of  the  operation  is  manifestlj'  insufii- 
cient,  it  may  be  increased  by  a  fiu'ther 
division  of  the  subconjunctival  tissue  or  by 
passing  a  silk  sutm-e  underneath  the  con- 
junctiva, near  to  the  external  margin  of  the 
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cornea,  so  as  to  include  about  6  mm.  of  it, 
and  fastening  the  two  ends  to  the  skin  of 
the  temple  with  strapping,  so  as  to  draw 
the  eye  into  a  position  of  strong  outward 
deviation  ;  or  the  suture  may  be  introduced 
close  to  the  external  margin  of  the  cornea, 
and  carried  imderneath  the  conjunctiva  to 
the  external  canthus,  and  then  tied  over,  so 
as  to  gather  the  conjunctiva  into  a  fold 
which  draws  the  eye  outwards.  The  sutm-e  \ 
should  remain  for  a  day  or  two.  ShoiUd 
the  immediate  effect  be  obviously  too  gi-eat, 
it  may  be  diminished  by  a  similar  conjunc- 
tival suture  at  the  inner  side  of  the  eye,  or 
later,  if  it  should  prove  necessary,  by  di- 
vision of  the  external  recti  or  advancement 
of  the  inner,  one  or  both,  or  by  a  combina- 
tion of  these  measures.  The  immediate 
effect  should  be  that  the  eye  cannot  be 
turned  so  far  inwards  as  before,  the  tendon 
now  acting  only  through  its  connective- 
tissue  attachments ;  during  the  following 
week  the  effect  dimini^laes  as  the  tendon 
forms  a  fi'esh  and  firm  adhesion  with  the 
sclera;  ultimately  it  again  somewhat  in- 
creases as  the  uniting  tissue  becomes 
stretched  by  use. 

A  simple  subconjunctival  tenotomy, 
with  httle  cutting  of  the  subconjunctival 
fascia,  usually  alters  the  position  of  the 
eye  to  the  extent  of  3  or  4  mm.  If  it 
is  found,  at  the  close  of  the  operation,  that 
the  patient  can  converge  for  a  point  about 
six  inches  from  his  face,  and  can  main- 
tain this  degree  of  convergence  steadily, 
a  perfect  result  is  likely  to  be  obtained; 
but  if  either  eye  deviates  under  this,  test, 
the  effect  of  the  tenotomy  is  likely  to 
prove  somewhat  too  great  or  too  small,  as 
the  case  may  be.  The  continued  use  of 
spectacles  after  the  operation  is  generally 
desirable,  both  as  a  safeguard  against  a 
return  of  the  strabismus,  and  for  the  sake 
of  good  vision;  if,  however,  the  effect 
of  the  tenotomy  tends  to  be  too  great,  it 
is  sometimes  well  to  leave  a  part  or  the 
whole  of  the  hypermetropia  uncorrected,  so 
as  to  call  more  or  less  of  the  extra  accom- 
modation into  play,  and  thereby  to  increase 
the  convergent  effort.  Several  slightly  dif- 
ferent methods  of  performing  tenotomy  for 
strabismiTs  are  in  use.  The  chief  variation 
from  the  method  described  above  consists 
in  making  the  aperture  directly  over  the 
insertion  of  the  tendon  instead  of  below  it. 
By  this  proceeding  the  tendon  is  exposed 
to  view  as  it  hes  upon  the  hook,  and  the 
prmciple  of  dividing  it  subconjunctivally  is 
abandoned. 

Tenotomy  of  the  External  Rectus  is 
Bometimes  required  to  neutralise  the  effect 


of  an  excessive  operation  on  its  antagonist ; 
it  may  conveniently  be  referred  to  here, 
although  it  does  not  usually  form  part  of 
the  treatment  of  convergent  strabismus. 
The  steps  of  the  operation  are  essentially 
the  same  as  those  of  the  operation  just 
described,  but,  it  is  to  be  noted  that  the 
insertion  of  the  tendon  is  about  2  mm. 
further  from  the  margin  of  the  cornea 
than  that  of  the  internal  rectus. 

Advancement  or  Readjustment  of  the 
Internal  Rectus  is  practised  for  the  re- 
moval of  the  divergence  which  occasion- 
ally results  firom  a  too  free  division  of  the 
muscle  in  the  treatment  of  convergent 
strabismus,  and  for  divergence  due  to 
paralysis  and  other  causes.  It  is  a  less 
simple  and  more  painful  operation  than 
that  of  tenotomy.  It  consists  in  dividing 
the  tendon  at  its  point  of  attachment  to 
the  globe,  and  drawing  it  forward  and 
detaining  it  in  an  advanced  position,  by 
means  of  sutures  passing  through  it  and 
the  conjunctiva,  until  it  forms  a  fresh 
attachment.  The  advancement  of  a  ten- 
don is  usually  combined  with  division  of 
its  antagonist,  but  this  latter  step  is  not 
always  required,  and  may,  sometimes,  with 
advantage  be  postponed  until  the  perma- 
nent result  of  the  advancement  can  be 
estimated.  The  operation  is  performed  in 
several  sUghtly  different  ways.  The  follow- 
ing gives  good  results  and  is  perhaps  the 
simplest.  In  addition  to  the  instrmnents 
used  in  an  ordinary  tenotomy,  a  silk  or 
fine  gut  suture  threaded  into  three  curved 
needles  is  reqmi'ed;  one  needle  is  drawn 
along  to  the  middle  point  of  the  thread,  the 
others  are  placed  at  each  end. 

A  vertical  incision  is  made  through  the 
conjunctiva  corresponding  with  the  inser- 
tion of  the  tendon  to  be  advanced,  but  not 
more  than  an  eighth  of  an  inch  from  the 
corneal  margin.  Its  hp,  together  with  the 
subconjunctival  fascia,  is  dissected  back  a 
little  way  towards  the  canthus  so  as  to 
expose  the  insertion  of  the  tendon,  but 
a  separation  of  the  conjunctiva  from  the 
tendon  is,  as  far  as  possible,  avoided.  The 
tendon  is  divided  on  the  hook  in  the  usual 
way.  One  blade  of  the  forceps  is  passed 
into  the  wound,  and  the  divided  tendon  is 
firmly  seized,  together  with  the  conjimctiva 
and  fascia  lying  over  it.  The  middle 
needle  is  then  passed  through  these  struc- 
tures from  within  outwards,  so  as  to  pass 
as  nearly  as  possible  through  the  middle  of 
the  tendon  behind  the  forceps,  and  the 
other  two  needles  are,  in  like  manner, 
passed  beneath  the  conjunctiva  in  the 
opposite  direction  and  brought  out  near  to 
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the  corneal  margin  above  and  below,  at  or 
even  beyond  the  middle  Une.  The  middle 
needle  being  cut  off,  the  two  sutm-es  thus 
formed  ai-e  tied  above  and  below,  so  as  to 
di-aw  the  tendon  forwards  towards  the  cor- 
neal margin,  and  throw  the  included  con- 
jimctiva  into  folds.  The  further  back  in 
the  tendon  the  sutures  lie,  the  greater  is 
the  effect  which  can  be  attained.  The 
immediate  effect  should  be  considerably 
greater  than  the  permanent  effect  desired. 
Some  pain  is  complained  of  during  the  first 
twelve  hours,  and  there  is  sometimes  a 
good  deal  of  swelling  of  the  lids,  the  patient 
should  therefore  be  kept  in  bed  a  day  or 
two,  with  cold  compresses  over  the  closed 
eyelids ;  and,  as  a  safeguard  against  suppu- 
ration, a  little  finely  powdered  iodoform 
should  be  dusted  on  the  conjunctiva  twice 
daily.  The  sutures  may  be  removed  on 
the  third  or  fourth  day,  or,  if  gut  is  used, 
may  be  left  much  longer  without  danger  of 
their  causing  irritation. 

Divergent  Strabismus  (Myopic). — In 
a  large  proportion  of  cases  myopia  under- 
lies this  condition,  just  as  hypermetropia 
underlies  the  convergent  form,  and  to 
a  certain  extent  the  one  condition  is  pa- 
thologically the  coimterpart  of  the  other. 
In  looking  at  an  object  at  any  given  dis- 
tance, the  myope  needs  to  make  a  smaller 
accommodative  effort  than  the  normal- 
sighted  person,  and,  if  the  object  be  at 
or  beyond  his  farthest  point  of  distinct 
vision,  he  sees  best  by  avoiding  accommo- 
dative effort  altogether ;  but  since  accom- 
modation is  closely  associated  with  con- 
vergence, he  wiU  at  the  same  time  be  apt 
to  make  an  insufficient  effort  of  converg- 
ence— that  is  to  say,  one  eye  will  be  likely 
to  deviate  outwards,  while  the  other  is 
directed  to  the  desired  point.  A  latent  in- 
sufficiency of  convergence — that  is,  an  in- 
sufficiency appearing  only  when  one  eye  is 
covered — is  common  in  aU  degrees  of 
myopia,  while  a  manifest  divergent  stra- 
bismus is  met  with  chiefly  in  association 
vsdth  the  higher  degrees.  The  former  may 
be  accounted  for  almost  entirely  by  the  ab- 
normal relations  between  accommodation 
and  convergence ;  the  latter  is  traceable 
to  another  cause  as  well.  The  elongated 
form  of  the  highly  myopic  eye  offers  an 
obstacle  to  its  rotation  in  any  direction, 
while  the  very  fact  of  the  myopia  obliges 
the  ]3atient  to  bring  objects  very  near  to 
his  eyes,  and,  if  he  is  to  enjoy  binocular 
vision,  to  maintain  an  excessive  degree  of 
convergence.  The  double  difficulty  is  in- 
surmountable. Binocular  vision  is  aban- 
doned in  looking  at  very  near  objects,  and. 


as  a  recompense  for  its  loss,  the  patient  is 
fi-eed  from  the  necessity  of  any  convergent 
effort  and  from  any  associated  accommoda- 
tive action,  which  would  of  coinrse  only 
increase  his  difficulties.  Any  other  imper- 
fections of  the  eyes,  which  add  to  the 
difficulties  of  binocular  vision  or  render  it 
of  little  value,  such  as  difference  in  the 
refraction  of  the  two  eyes,  astigmatism, 
corneal  opacities,  or  retinal  changes,  pro- 
mote the  deviation  of  the  less  useful  eye. 
When  once  such  a  deviation  in  near  vision 
has  begun,  it  is  likely  to  pass  into  a 
divergent  strabismus  for  all  distances. 

Although  myopia  is,  for  the  reasons 
stated,  the  commonest  cause  of  this  form  of 
strabismus,  any  condition  which  renders 
the  combined  action  of  accommodation 
and  convergence  unnecessary,  may  lead  to 
it ;  thus,  an  eye  which  from  any  cause  has 
been  long  out  of  use,  is  liable  to  assume  a 
position  of  outward  deviation,  especially  if 
by  reason  of  myopia,  defective  sight,  or 
loss  of  accommodative  power  in  the  other 
eye,  no  habitual  accommodative  efforts  are 
made.  The  shghter  forms  of  latent  diver- 
gent strabismus  are  firequently  described 
under  the  name  insiCfficiency  of  the  inter- 
nal recti  ;  but  there  is  no  reason  to  suppose 
that  the  muscles  are  essentially  defective 
in  these  cases,  any  more  than  in  other 
forms  of  concomitant  strabismus,  and, 
indeed,  these  same  muscles  show  no  defi- 
ciency of  power  in  conjugate  movements ; 
it  is  the  impulse  winch  is  insufficient, 
either  absolutely  or  relatively  to  the 
resistance  to  be  overcome.  Such  in- 
sufficiency is  induced  artificially,  when  the 
accommodative  effort  habitually  required 
for  a  given  distance  is  diminished  by 
optical  means ;  thus,  if  a  normal-sighted 
person  attempt  to  read  vnth  convex  glasses, 
he  win  find  difficulty  in  maintaining  the 
necessary  degree  of  convergence,  and  if  a 
myope,  who  habitually  reads  with  concave 
glasses,  tries  to  read  vnthout  them,  he  will 
do  the  same. 

In  certain  cases  of  high  myopia,  while 
there  is  an  inabHity  to  converge  sufficient- 
ly for  very  near  objects,  the  eyes  remain 
too  convergent  in  distant  vision,  the  abnor- 
mal form  of  the  eye  limiting  its  excm-sions 
in  aU  dnections. 

The  diagnosis  of  divergent  strabismus  is 
usually  made  with  certainty  by  the  tests 
already  described;  in  the  shghter  latent 
forms  it  is  made  with  greater  precision  by 
means  of  a  prism.  Both  eyes  being  fixed 
upon  an  object,  such  as  a  flame  in  testing 
distant  vision,  or  a  vertical  line  on  a  sheet  of 
paper  in  testing  near  vision,  a  prism  of  8°  or 
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10°  is  held  base  downwards  before  one  eye,. 
The  image  belonging  to  this  eye  appears 
to  the  patient  to  be  displaced  upwai-ds,  and 
fusion  of  the  two  under  these  cu-cumstances 
is  impossible.  The  eyes  at  once  assiune 
the  pai-ticiUai-  degi-ee  of  divergence  or 
convergence  which  is  most  easy  in  connec- 
tion with  the  given  effort  of  accommoda- 
tion ;  if  the  convergence  be  nomaal  for  the 
distance  in  question,  the  eye  will  remain 
stationary,  and  the  two  images  will  remain 
vertically  placed  the  one  above  the  other ; 
if  it  be  insuflicient,  the  eye  will  move  out- 
wards and  its  corresponding  image,  the 
upper  one,  will  appear  to  move  in  the 
opposite  direction.  The  slightest  deviation 
of  the  eye  is  thus  revealed  by  the  deviation 
of  the  image ;  it  must  be  noted,  however, 
that  shght  deviations  obtained  in  this 
manner  are  often  devoid  of  all  practical 
importance.  Subjectively,  a  latent  diver- 
gent strabismus  may  cause  much  difficulty 
and  pain  ia  reading  or  9*iier  use  of  the 
eyes  on  neax  objects. 

Treatment. — The  insufficiency  of  con- 
vergent effort  in  near  vision,  which  often 
accompanies  the  sHghter  degrees  of  myopia, 
may  be  remedied  by  giving  concave  glasses 
which  con-ect  a  part  or  even  the  whole  of 
the  myopia,  and  thus  induce  a  normal 
accommodative  efibrt ;  in  higher  degrees, 
it  may  be  neutrahsed  by  decentring  the 
glasses — i.e.  by  setting  them  so  that  their 
centres  are  farther  apart  than  the  centres 
of  the  pupils,  and  thus  giving  them  a 
prismatic  effect,  or  by  prescribing  prisms 
for  near  work.  See  Myopia,  under  Refrac- 
tion, Errors  of.  But  it  is  to  be  remem- 
bered that,  in  high  degrees  of  myopia,  a 
divergent  strabismus  in  near  vision  is  to 
some  extent  a  preservative  change,  tend- 
ing, by  aboHtion  of  the  convergent  strain, 
to  save  the  eye  from  increase  of  structural 
mischief.  The  operative  treatment  of 
divergent  strabismus  consists  in  diminish- 
ing the  effect  of  the  external  rectus  by 
tenotomy,  and  sometimes  by  advancing 
the  internal  rectus  in  the  manner  abeady 
described.  An  operation  cannot  safely  be 
undertaken  unless  the  eyes  are  actually 
divergent,  or  unless  they  are  foimd  to  be 
able  to  diverge  to  an  extent  sufficient  to 
neutralise  che  effect  of  a  prism  of  at  least 
10°  held,  base  inwards,  before  one  eye. 

Priestley  Smith. 

STRANGURY.— A  frequent,  ahnost 
constant,  and  irrepressible  desire  to  void 
urine,  which  is  expelled  in  drops  by  acutely 
painful,  spasmodic  contraction  of  the  bladder 
and  perineal  muscles. 


Strangury  is  a  symptom,  not  a  disease, 
and  may  be  called  forth  by  irritating  or 
inflammatory  affections  of  any  part  of 
the  urinary  tract.  In  the  kidney,  frequent 
causes  of  strangmry  ai'e  nephritis  and  in- 
tense renal  congestion,  such  as  follows  in 
some  persons  the  absorption  of  turpentine 
or  of  essential  oils  allied  to  tm-pentiue,  or 
of  cantharides.  Another  cause  is  some  mor- 
bid condition  of  the  calyces  of  the  kidney, 
such  as  the  presence  of  calculus,  tubercle,  or 
cancer.  In  the  ureter,  the  passage  of  a  cal- 
culus fr'om  the  kidney  to  the  bladder  will 
excite  severe  strangury.  Of  the  bladder, 
cystitis,  stone,  or  tumour  are  very  constant 
exciters  of  strangm-y.  Of  the  prostate,  acute 
congestion,  especially  in  old  men,  when 
there  is  hypertrophy,  is  a  very  frequent 
source  of  strangury.  The  affections  of  the 
urethra  which  are  apt  to  cause  strangury 
are  urethritis,  especially  gouty  inflamma- 
tion of  the  deeper  portion,  or  gonorrhoeal 
inflammation  of  the  mucous  membrane  of 
the  neck  of  the  bladder,  stricture,  or  lastly, 
preternatural  narrowness  of  the  meatus 
urinarius. 

The  coiu-se  and  terminations  of  stran- 
gury are  those  of  the  disease  which  excites 
it  in  great  measm-e  ;  but  it  is  essentially  a 
spasmodic  affection,  and  therefore  has  in- 
tervals of  quiet  between  the  acutely  painful 
attacks.  Aggi-avation  in  severity  of  attacks 
of  strangury  is  greatly  promoted  by  locomo- 
tion, by  exposm-e  of  the  surface  of  the  body 
to  cold,  by  food  generally,  and  especially  by 
stimulants  of  all  kinds. 

The  treatvient  of  strangm-y  consists  in 
the  removal  of  the  cause,  the  cure  of  the 
disease  exciting  the  frritation,  or,  if  that 
be  impossible,  the  soothing  of  its  effects. 
To  those  persons  who  suffer  strangm-y  from 
cantharides,  other  vesicants  should  be  ap- 
pHed,  and  tm-pentme,  copaiba,  or  sandal- 
wood oil  be  withheld  from  those  in  whom 
those  drugs  produce  renal  congestion. 
When  the  cause  depends  on  inflammation 
of  the  kidney  or  bladder  or  uretlira,  rest 
in  bed,  warm  hip-baths,  leeches,  and  hot 
fomentations  are  useful.  Internally,  free 
sahne  pmrging  and  the  administration  of 
belladonna,  combined  with  opium  or  not, 
are  the  main  resources.  It  is  customary 
to  direct  bland  hquids  such  as  barley  water, 
effervescing  waters,  mUk,  &c.,  to  be  taken 
freely  dm-ing  the  attack.  The  writer  be- 
lieves that  thirst  may  be  slaked  by  small 
quantities  of  iced  drinks ;  the  spasm  is 
more  quickly  allayed  when  the  secretion 
of  urine  is  not  encouraged  by  the  imbibi- 
tion of  large  quantities  of  watery  fluid. 

Berkeley  Hill. 
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STRI^  et  MACULE  ATROPHICA. 
Definition.  —  White  scai--lilce  sti'oaks  and 
spots  on  the  skin,  slightly  depressed  below 
the  surface. 

Etiology. — Both  striee  and  maculse  are 
seen  in  both  sexes  at  all  ages,  and  may  be 
idiopathic  or  symptomatic.  The  idiopathic 
strife  are  most  frequent  in  adults,  and  much 
more  frequent  among  women  who  have 
never  had  children  than  among  men,  and 
they  are  more  frequent  in  taU  than  short 
men.  They  are  supposed,  in  these  cases,  to 
be  due  to  stretching  of  the  skin  dm-ing  the 
expansion  of  the  pelvis  and  growth  of  the 
limbs.  Symptomatic  strise,  more  generally 
known  as  hneee  albicantes,  are  seen  most 
frequently  after  pregnancy,  and  are  due  to 
stretching  of  the  subcutaneous  tissue  by 
distension ;  they  occur  from  any  cause  of 
similar  distension,  such  as  ascites,  ovarian 
or  other  tumom-s,  and  even  accumulation 
of  fat  if  rapidly  developed,  and  in  the  breasts 
from  lactation.  No  satisfactory  explanation 
of  idiopatliic  maculse  can  be  offered,  but  a 
similar  kind  of  lesion,  though  usually  classed 
as  scars,  occm's  from  external  pressm-e  such 
as  results  from  corns,  favus  crusts,  &c. ;  and 
the  depressions  remaining  after  absorption 
of  inflammatory  or  other  infiltrations  of  the 
corium,  such  as  result  from  syphilis,  lupus, 
leprosy,  lichen  ruber,  planus,  i&c.,  are  of  a 
similar  nature. 

Sym^ptovis. — The  idiopathic  form  occurs 
as  streaks  or  spots ;  the  streaks  are  from 
one  to  several  inches  long,  and  a  quarter  of 
an  inch  or  more  wide,  lying  in  parallel  lines 
at  various  angles  to  the  long  axis  of  the 
body,  and  are  situated  chiefly  about  the 
buttocks,  the  anterior  border  of  the  iUinn, 
the  trochanters  and  thighs,  rarely  on  the 
trunl^  neck,  and  arms.  They  are  pearly 
or  bluish-white,  scar -like,  irregular  lines, 
slightly  depressed  below  the  surface  of  the 
skin,  which  is  evidently  thinned  in  the 
shallow  sulci.  The  Hnese  albicantes  of 
pregnancy,  &c.,  before  alluded  to,  present 
ultimately  the  same  physical  characters  as 
the  so-caUed  idiopathic  striae',  but  at  first 
are  bluish-red  from  haemorrhage,  and  very 
itchy.  Strise  tend  to  become  less  conspicu- 
ous ultimately,  fr-om  their  edges  being  drawn 
together  by  the  natural  elasticity  of  the  skin, 
but  they  never  go  away  entirely. 

Maculae  or  spots  are  less  corpmon  than 
strise  ;  they  vary  fr-om  a  large  pin's  head  to 
half  a  crown  in  size,  are  white,  slightly  de- 
pressed, and  are  seen  mostly  on  the  trunk 
and  neck ;  and  there  is  reason  to  beUeve 
that  they  are  only  the  sequel  to  a  more 
acute  condition.  Liveing  observed  a  case 
where  the  spots  were  in  all  stages  :  in  the 


first,  the  spots  were  slightly  red,  raised 
above  the  sm-face,  hard  and  fibrous ;  the 
characteristically  white,  sunken  spots  soon 
followed  on  the  site  of  the  raised  spots ;  and 
finally  the  skin  contracted,  and  the  healthy 
tissues  were  drawn  together  and  the  spots 
nearly  obliterated.  Other  observers  men- 
tion antecedent  hyperaemia  as  occurring  in 
some  cases,  and,  as  they  give  rise  to  no 
inconvenience,  probably  the  early  stage  is 
usually  overlooked. 

H.  Eadcliffe  Ceockee. 

STRICTURE  OF  THE  URETHRA : 

loss  of  the  natural  distensibility  of  this 
canal  over  a  limited  area,  whereby  the  pas- 
sage is  narrowed  at  that  part. 

When  at  rest,  the  walls  of  the  urethra, 
are  dravrn  closely  together  by  its  elastic  and 
muscular  contractOity.  They  so  remain 
imtil  separated  by  a  stream  of  urine  or  by 
a  soimd ;  foi-ther,  as  the  flow  of  urine  or 
sound  pass  outwards,  the  walls  close  again 
immediately  behind  them.  This  statement,, 
though  true  for  the  greater  part  of  the 
canal,  is  not  quite  so  for  the  prostato-mem- 
branous  portion ;  the  complete  evacuation 
of  this  part  is  achieved  by  certain  muscles- 
which  are  under  volimtary  control.  The 
elastic  tension  of  the  urethra  will  yield 
readily  before  a  sound  of  greater  size  than 
that  to  which  the  passage  is  ever  expanded 
by  the  flow  of  uriue,  and  the  width  of  the 
urethra  consequently  depends,  within  cer- 
tain limits,  on  the  amount  of  distending 
force  applied.  Hence,  the  ordinary  size  of 
the  urethra  means  the  width  to  which  the- 
closed  tube  must  be  dilated,  to  give  •  the 
vurine  an  unimpeded  escape  when  driven 
from  the  bladder.  During  the  flow  of  m-ine, 
the  contractile  and  elastic  fibres  maintain 
a  tonic  pressm-e  on  the  stream,  to  ensure 
its  forcible  ejection  fi*om  the  body. 

The  natural  expansibihty  of  the  urethra 
differs  in  different  parts  of  its  length ;  in 
the  prostatic  and  membranous  portions 
it  is  greatest,  having  there  a  diameter 
of  at  least  18-20  millvmetres  (about  three- 
quarters  of  an  inch),  sometimes  morej 
and  thus  it  allows  of  the  passage  of  a 
man's  forefinger  as  far  as  the  neck  of 
the  bladder.  It  may  be  mentioned  that  in 
speaking  of  the  sizes  of  m-ethral  instru- 
ments, the  French  scale,  where  the  numbers 
advance  byl  millimetre  added  to  the  circum- 
ference, is  always  followed  by  the  writer. 
As  the  urethra  passes  thi'ough  the  tri- 
angidar  Hgament,  it  is  often  narrower  than 
elsewhere,  except  at  the  meatus  urinarius. 
At  the  bulbous  portion  it  widens  again 
considerably  for  about  two  inches  of  its- 
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length,  and  then  contracts  slightly  dur- 
ing the  last  three  inches  to  the  meatus, 
which  is  commonly  the  narrowest  point  of 
all.  As  the  penis  varies  in  cii-cumference  in 
different  persons,  so  does  the  m-ethra  in  di- 
latability  ;  the  extremes  of  the  latter  being 
between  about  20  millimetres  and  about  40 
millimetres  ;  the  usual  expansibility  being 
30  or  32  millimetres.  At  the  meatus  the 
expansibility  varies  very  greatly,  from  a 
mere  pinhole  to  40  millimetres  ;  the  most 
common  size  being  25  millimetres,  or  al- 
most exactly  one  iach.  Otis,  of  New  York, 
maiataias  that  there  is  a  constant  relation 
between  the  circumference  of  the  penis  be- 
hind the  glans  and  the  dHatabiUty  of  the 
urethra.  Thus,  an  outside  circumference 
of  three  inches  is  accompanied  by  a  lu-ethra 
of  a  capacity  of  30  millimetres ;  one  of  three 
and  a  half  inches  by  a  uretln-al  capacity  of 
34  millimetres,  and  so  on.  The  writer  has 
found  this  a  usual  condition  but  not  an  in- 
variable one,  and,  consequently,  places  little 
rehance  on  the  outside  measurement  when 
desiring  to  know  the  interior  capacity. 

To  ascertain  the  expansibility  of  the 
urethra  or  the  existence  and  position  of  un- 
yielding parts,  the  following  instruments 
are  necessary : — A  set  of  bullet-sounds, 
some  with  narrow  stiff  stems,  some  with 
flexible  ones,  carrying  bullets  shaped  Kke  a 
turkey's  egg,  varying  in  circumference  at 
the  widest  part  from  8  to  40  millimetres. 
Besides  these,  an  Otis's  urethrometer  is 
useful,  which  can  be  enlarged  from  12 
millimetres  (about  No.  6  of  the  English 
catheter  scale)  to  44  millimetres.  The 
meter  is  useful  to  measm-e  the  urethra 
in  cases  of  narrow  meatus,  or  where  a  thin 
bridle  of  membrane,  near  to  the  meatus, 
prevents  the  condition  of  the  urethra  behind 
such  a  constriction  from  being  explored  by 
a  sound  of  greater  width  than  that  of  the 
contracted  point.  But  it  cannot  be  readily 
introduced  beyond  the  triangular  ligament, 
and  therefore  is  most  useful  as  a  gauge  of 
the  penile  portion  of  the  canal.  The  bullet- 
bougies  with  wire  stems  can  be  bent  to 
suitable  curves,  and  with  a  little  manage- 
ment passed  to  the  bladder  without  giving 
pain. 

The  ctmsea  of  stricture  are  several,  but 
of  them,  two  are  by  far  more  frequent  than 
the  rest.  (1)  The  great  majority  of  stric- 
tures are  the  consequences  of  long-continued 
inflammation,  with  or  without  shallow  ul- 
ceration of  the  mucous  membrane,  set  up 
by  gonorrha3a;  hence  gleets  should  never  be 
neglected,  as  they  are  frequently  the  only 
indication  of  the  existence  of  a  patch  of 
inflammation  in  some  part  of  the  m-ethra, 
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which  is  slowly  changing  the  mucous  mem- 
brane there  into  imdilatable  fibrous  tissue. 

(2)  The  next  most  frequent  cause  is  lacera- 
tion of  the  urethra  by  kicks  or  blows,  which 
heal  by  a  contracting  scar.  These  are  most 
commonly  situated  in  the  perineum,  but 
may  be  produced  at  any  part  of  the  tirethra. 

(3)  Intra-urethral  chancre,  always  near 
the  meatus,  caustic  apphcations,  lacerations 
caused  by  a  calculus  or  by  the  disintegra- 
tion of  tubercle,  are  also  causes,  but  rare 
ones,  of  stricture  by  the  scars  they  leave 
behind  them. 

Age. — Stricture  may  be  met  with  at  any 
age.  When  before  puberty,  it  maybe  caused 
by  the  injiu-y  done  by  an  impacted  calculus, 
or  by  the  development  of  a  scar  after  the 
healing  of  tubercle  in  the  urethra.  A  case 
of  tubercular  strictm-e  came  under  the 
writer's  notice  a  few  years  ago  ;  ia  which 
instance  the  cause  of  the  stricture  was  as- 
certained 2>ost  mortem.  But  as  gonorrhcea 
is  the  greatly  preponderating  cause  of  stric- 
ture, and  as  the  most  common  age  for  that 
disease  is  eighteen  to  twenty  years,  and  as, 
moreover,  stricture  generally  needs  three 
years  or  more  for  its  development,  the  de- 
cade in  which  strictures  usually  become 
troublesome  is  between  thirty  and  forty. 

The  abnormal  narrowings  of  the  urethra 
are  classified  as — (1)  inflammatory,  (2)  spas- 
modic,  (3)  organic.  The  organic  stricture 
is  the  only  contraction  to  which  the  term 
'  stricture '  is  apphed  by  some  surgeons ; 
but  as  the  other  conditions  not  infrequently 
cause  impediment  to  the  flow  of  urine,  and  a 
narrowing  of  the  urethra  which  is  very  easily 
measured,  they  may  also  be  fairly  termed 
strictures  though  the  contraction  be  only 
transient. 

Inflammatory  Stricture  is  a  ten;)po- 
rary  local  congestion  and  swelling  of  a 
part  of  the  lurethra,  which  is  generally,  not 
always,  the  site  of  some  permanent  indura- 
tion; in  other  words,  a  stricture  of  wide 
calibre  contracted  by  temporary  swelling. 

It  is  usually  sudden  in  its  onset,  and  of 
short  duration  if  appropriately  treated. 
It  is  met  with  in  persons  of  gouty  habit  of 
body,  who  indulge  freely  in  the  pleasures  of 
the  table  or  in  venery,  or  who,  having  some 
permanent  stricture,  after  exposure  to  damp 
and  chiU  get  congestion  of  the  urethra  at 
the  strictured  part.  The  small  inconveni- 
ence of  this  permanent  stricture  is  suddenly 
and  seriously  aggravated  into  more  or  less 
complete  closure  of  the  urethra  for  purposes 
of  mictm-ition.  The  leading  symptom  is  in- 
ability to  pass,  or  great  difficulty  m  making, 
urine.  To  this  are  added  dull  pain  in  the 
perineum,  some  fever,  considerable  anxiety 
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and  distress,  slight  redness  and  swelling  of 
the  meatus  urinarius,  with  thin  purulent 
discharge.  The  affection  is  distinguished 
from  prostatic  congestion  by  the  absence 
of  tenderness  and  sweUing  of  that  organ. 

The  immediate  treatment  consists  in 
relieving  the  retention  with  a  soft,  flexible 
catheter.  No.  8  or  14  French  (4  to  7  English 
scale),  soothing  the  irritation  by  a  smart 
pm-ge,  followed  by  rest  in  bed  and  salines, 
with  opimn  and  belladonna  in  small  frequent 
doses.  In  one  or  two  days  the  trouble 
ceases,  and  a  regime  must  then  be  adapted 
to  exclude  the  causes  which  brought  on  the 
attack.  Any  small  organic  stricture  must 
be  widened  when  the  inflammation  has 
subsided.  This  affection  is  very  apt  to 
recm"  again  and  again,  whenever  the  causes 
already  mentioned  come  into  operation. 

Spasmodic  Strictuee  is  a  narrowing  of 
the  cahbre  of  the  methra  by  contraction  of 
the  muscular  fibres  of  the  canal.  It  is 
always  met  with  in  the  deeper  portion, 
where  the  muscular  bands  are  most  nume- 
rous. It  may  accompany  the  inflammatory 
swelling  just  described.  In  such  cases,  of 
course,  the  amount  of  the  contraction  due 
to  swelling  and  of  that  due  to  spasm  cannot 
be  apportioned  accurately  to  the  two  causes. 
But  spasmodic  stricture  is  also  met  with 
without  inflammation — e.g.  when  reflex  irri- 
tation is  set  up  in  the  perineal  muscles  by 
the  presence  of  a  fibrous  stricture  at  or  near 
the  meatus.  Such  a  contraction  is  easily 
detected  by  the  bullet-sound  behind  the 
bulbous  portion,  and  often  causes  difficulty 
and  even  pain  in  mictm'ition.  If  the  an- 
terior fibrous  strictiure  be  enlarged,  the  con- 
traction and  impediment  in  the  deeper 
portion  at  once  disappear.  Such  a  condi- 
tion is  often  mistaken  for  organic  stricture 
near  the  bulbous  portion,  if  by  imperfect 
examination  of  the  mrethra  the  surgeon  has 
■  overlooked  a  small  amount  of  stricture  near 
the  meatus,  and  discovers  only  the  spasmo- 
dic contraction  behind  the  bulb,  which  may 
let  pass  only  No.  12  or  13  (No.  6  of  the 
English  scale).  Of  course  such  spasmodic 
strictures  disappear  at  once  imder  auBesthe- 
tics. 

Spasm  is  very  apt  to  increase  the  con- 
traction of  an  irritated  or  inflamed  organic 
stricture,  and  is  readily  assuaged  by  the 
remedies  which  have  been  prescribed  for 
the  treatment  of  inflammatory  stricture, 
especially  by  sufficient  widening  of  organic 
contraction,  if  that  be  present. 

Organic  Stricture  is  due  to  the  for- 
mation of  a  new  product  of  a  slowly  con- 
tracting nature.  This  permanent  contrac- 
tion is  often  increased,  as  already  said,  by 


temporary  inflammatory  swelling  and  mus- 
cular spasm. 

The  new  material  is  produced  in  various 
ways.  Its  earliest  stage  is  inflammatory 
congestion  of  limited  areas  of  the  mucous 
and  submucous  tissue,  firom  which  the  new 
growth  may  extend  deeply  into  the  erectile 
spongy  tissue  beyond  those  limits.  It  may, 
on  the  contrary,  be  limited  to  a  few  short 
bands  stretched  across  the  urethra  or  sur- 
rounding it.  These  narrow  bands  are  termed 
bridle  strictures.  They  are  found  in  the 
ante-scrotal  portion.  Besides  almost  exclu- 
sively originating  in  inflammatory  patches 
without  ulceration,  the  spreading  fibrous 
tissue  may  begin  at  the  roots  of  waxts,  or 
in  the  floor  of  healing  ulcers  of  the  mucous 
membrane. 

The  indurated  areas  may  take  the  form 
of  hard  knots  or  projections  of  the  mucous 
membrane,  which  divert  the  canal  with 
sudden  twists;  or,  instead  of  forming  cir- 
cumscribed masses,  the  induration  some- 
times surroimds  the  canal,  converting  it  for 
some  distance  into  an  unyielding  tube  of  un- 
even surface.  Hence,  the  stricture  may  vary 
from  a  thread-like  band  to  a  gristly  mass 
invading  the  whole  corpus  spongiosimi  ex- 
cept the  glans,  where  it  never  completely 
replaces  the  erectile  tissue,  and  it  may  pass 
beyond  the  perineum,  rendering  the  whole 
of  that  region  hard  and  leathery. 

The  organic  stricture  also  varies  in  the 
position  of  the  new  product  and  in  be- 
haviour. First,  the  localities  of  strictui-es. 
Strictures  are  found  in  any  part  of  the 
canal  as  far  back  as  the  triangular  ligament ; 
and,  by  slow  extension  backwards,  the 
fibrous  induration  may  spread  to  the  mem- 
branous portion,  and  even  to  the  neigh- 
bouring part  of  the  perinemn.  Taking  all 
forms  of  fibrous  stricture  together,  contrac- 
tion is  most  frequent  near  the  meatus,  in 
the  last  half-inch  of  the  urethra.  Beyond 
the  last  inch,  passing  towards  the  bladder, 
strictures  are  less  and  less  frequently  met 
with,  untn  the  bulbous  part  is  reached,  when 
they  again  become  fi'equent,  though  less  so 
than  at  the  outlet  of  the  passage.  In  the 
bulbous  portion,  the  narrowest,  thickest, 
and  toughest  strictures  are  more  commonly 
found,  on  account  of  the  depth  to  which  the 
new  formation  penetrates  into  the  erectile 
tissue,  and  the  mass  of  it  which  is  thus 
produced  at  this  situation.  But  very  tight 
and  massive  strictures  may  be  developed 
near  the  meatus,  without  any  contraction 
existing  at  the  bulb. 

Strictures  seldom  extend  far  into  the 
membranous  part,  and  probably  never  be- 
gin there.  The  prostatic  portion  is  involved 
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only  where  very  extensive  injury  has 
reached  the  perineum.  Such  cases  the 
writer  has  met  with  in  miners,  whose  pelves 
have  been  crushed  by  falls  of  earth  or  the 
like  accidents.  The  pubio  portion  of  the 
pelvic  bones  has  been  broken  and  the  urethra 
beneath  them  destroyed,  so  that,  when  the 
wounds  have  healed,  the  perineum  is  trans- 
formed into  a  mass  of  cicatricial  tissue, 
through  which  the  urine  reaches  the  surface 
by  one  or  more  fistulse. 

Strictm-es  are  more  often  multiple  than 
single.  There  are  usually  two  or  more 
contractions  near  the  meatus,  with  an  ad- 
ditional one  in  the  bulbous  portion.  But 
a  soHtary  strictiire  may  exist  at  any  part  of 
the  canal. 

Produced  in  these  several  forms,  it  may 
be  readily  understood  that  the  behaviour 
of  strictures  vaiies  greatly.  Some  are  rigid 
and  cannot  be  dilated  nearly  to  the  natm-al 
expansibility  of  the  urethra.  After  giving 
way  in  some  degree  to  the*lntroduction 
of  the  expanding  bougie,  the  urethra  yields 
no  more.  Further  attempts  to  pass  larger 
instnunents  excite  inflammatory  comphca- 
tions  in  the  mrethra  itself  or  in  the  kidney, 
bladder,  or  testicle,  with  more  or  less  con- 
stitutional disturbance  attending  them. 
Other  strictures  yield  easily  to  dilatation 
and  slowly  contract;  such  have  usually 
scanty  development  and  a  recent  origin.  A 
third  set  of  strictures  yield  easily  before 
the  dilating  force,  but  quickly  shi'ink  back 
to  their  former  narrowness  (india-rubber 
strictures). 

Besides  the  changes  in  the  urethra  at 
the  situation  of  the  stricttixes,  others  take 
place  in  consequence  of  the  irritation  or 
injury  to  kWhich  the  canal  is  subjected  by 
the  straining  efforts  of  the  bladder  and 
perineal  muscles  to  expel  the  urine,  or  by 
the  treatment  employed  to  reheve  the 
difficidt  micturition.  Between  the  meatus 
and  the  narrowest  stricture,  the  passage, 
sometimes  quite  healthy,  is  more  often 
marked  with  excoriations  and  ulcers.  Just 
in  front  of  the  main  stricture,  there  are 
sometimes  perforations  of  the  urethra  into 
the  cellular  tissue,  occasionally  passing  into 
the  urethra  again  behind  the  stricture  or 
into  the  rectum.  These  are  termed  '  false 
passages.'  At  the  stricture  itself,  the  surface 
IS  dull  and  roughened,  and  the  canal  some- 
what tortuous;  behind  it,  the  walls  are 
ddated,  pouched,  and  the  pouches  lined  with 
ragged  ulcerated  tissue.  Through  such 
pouches  also  fistulse  and  urinary  extra- 
vasations break  away,  from  the  strain  to 
which  their  weakened  walls  are  put  by  the 
impediment  in  front. 


In  cases  of  long  continuance,  the  bladder 
is  affected  with  chronic  catarrh.  If  exam- 
ined post  mortem,  its  mucous  membrane  is 
i  rigid,  thickened,  and  of  an  ashy-grey  colour ; 
here  aiid  there  are  often  patches  of  crim- 
son or  purple  colour  from  irritation  excited 
shortly  before  death.  The  capacity  of  the 
bladder  is  generally  diminished,  though  in 
old  men  it  is  sometimes  dilated.  The  mus- 
cular coat  is  thickened  so  as  to  cause 
marked  fasciculation  of  the  inner  surface. 
Between  these  ridges,  pouches  or  sacculi 
are  common. 

The  changes  in  the  kidneys  are  those  of 
chronic  over-distension,  either  with  or  with- 
out acute  inflammation.  The  ureters  and  the 
pelves  of  the  kidneys  are  widened  through 
the  obstruction  of  the  orifices  of  the  m-eters 
by  the  swelling  of  the  mucous  membrane 
of  the  bladder  and  the  hypertrophy  of  its 
muscular  fibres,  and  are  also  tortuous  or 
pouched.  Their  interiors,  like  that  of  the 
bladder  when  attacked  by  inflammation 
shortly  before  death,  are  marked  by  red 
patches,  but  generally  the  surface  is  dense, 
white  in  colour,  here  and  there  ulcerated ; 
the  ulcers  being  often  covered  by  a  sheath 
of  thick  mucus.  The  urine  in  these  dis- 
eased m-eters  and  pelves  is  ammoniacal  and 
horribly  fetid.  The  changes  in  the  kidney 
consist  in  those  caused  by  simple  pressure 
of  the  urine  dammed  up  in  the  bladder, 
ureters,  and  pelves.  The  organ  is  softened, 
greatly  enlarged,  the  calyces  dilated,  the 
pyramids  flattened,  and  the  cortical  sub- 
stance spread  in  a  thinner  layer  than  in  the 
healthy  organ;  the  capsule  is  toughened. 
The  interior  may  be  so  far  expanded,  in 
extreme  cases,  as  to  convert  the  pyramids 
into  funnel-shaped  pouches,  the  cortical 
substance  being  almost  wholly  atrophied. 
In  addition  to  this  simple  expansion,  the 
kidney  is  commonly  altered  by  repeated 
attacks  of  interstitial  inflammation,  with 
or  without  the  formation  of  circumscribed 
abscesses.    See  Pyelonephritis. 

The  symptoms  of  organic  stricture  de- 
pend much  on  the  degree  to  which  the 
disease  has  developed.  Those  which  usually 
first  attract  the  patient's  attention,  are 
caused  by  considerable  diminution  of  the 
calibre  of  the  uretlira. 

In  the  early  stages,  when  the  disorder 
is  easily  managed  and  probably  capable  of 
complete  cure,  the  symptoms  are  obscure. 
The  most  constant  symptom  is  a  scanty, 
muco-pm-ulent  discharge,  not  exceeding  a 
small  drop  of  whitish  fluid  collected  at 
the  meatus  on  rising  fi'om  bed  in  the 
morning ;  or  even  not  more  than  a  few 
shreds  of  inspissated  mucus  floating  in  the 
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urine,  which  have  been  washed  from  the 
surface  of  tlie  patches  of  chronic  inflamma- 
tion left  by  gonqfrhoea  long  after  the  end 
of  the  acute  stage.  Gleet  is  seldom  absent 
from  any  case  of  stricture,  either  of  recent 
origin  or  of  long  duration.  It  is,  of  course, 
not  confined  to  strictm-e,  being  present  in 
other  ui-ethral  affections. 

The  next  symptom  very  often  present 
in  the  early  cases  is  a  little  soreness  or 
itching  in  some  part  of  the  canal,  felt 
sometimes  after  micturition,  but  also  as  fre- 
quently quite  independently  of  micturition. 
The  pain  and  itching  are  not  severe,  and 
are  never  put  forward  by  the  patient,  how- 
ever much  liis  attention  may  be  fixed  on 
his  gleet,  as  a  matter  of  consequence.  In- 
deed, inquiry  is  usually  needful  to  learn  the 
presence  of  these  sensations.  But,  as  these 
sjrmptoms  do  not  point  solely  to  stricture, 
the  urethra  of  a  patient  should  always  be 
examined  if  he  has  had  gonorrhoea  at  least 
once,  generally  twice  or  thrice,  in  the 
last  three  or  four  years,  and  recollects  that 
the  discharge  continued  as  a  gleet  for  some 
time  after  each  acute  attack.  Very  com- 
monly, there  wiU  be  found,  along  the  tract 
from  the  meatus  to  the  bulb,  contractions 
at  certain  places,  which  resist  the  passage 
of  a  bidlet-sound  three  or  four  niunbers 
smaller  than  the  natural  expansibUity  of 
the  canal;  if  a  smaller  sound  shp  past  these 
places,  pain  is  felt  by  the  patient,  and 
perhaps  a  drop  of  blood  is  brushed  from 
the  congested  or  excoriated  patch  as  the 
sound  is  withdi-awn. 

When  the  stricture  has  advanced  so  far 
that  its  narrowness  obviously  delays  the 
outflow  of  urine,  the  foUowing  symptoms 
are  usually  present.  In  such  cases,  an  in- 
terval of  from  three  to  eight  years  has 
generally  taken  place  between  the  first 
gonorrhoea  and  the  patient's  application  for 
relief. 

The  ordinary  symptoms  are  several : 
among  the  most  usual  are  diminished  size 
and  force  of  the  stream,  straining  to  expel 
the  m'ine,  and  increased  frequency  of  mic- 
tm'ition.  Of  the  two  former  symptoms 
many  patients  are  quite  unaware,  even  when 
they  are  weU-marked ;  but,  if  questioned, 
they  usually  acknowledge  that  the  habit 
has  grown  on  them  of  passing  urine  once 
or  twice  during  the  night,  between  going  to 
bed  and  rising  in  the  morning.  Pain  in 
passing  urine  is  sometimes  severe  in  cases 
of  narrow  strictui-e,  but  there  may  be  con- 
siderable stricture  without  pain  ;  _  while 
pain  is  a  symptom  of  many  affections  of 
the  urethra  from  which  strictm-e  is  absent. 
If  pain  in  cases  of  narrow  strictiire  is  felt, 


it  is  generally  described  as  of  a  '  cutting ' 
character.  Occasionally,  aching  pain  in 
the  perineum,  a  sense  of  weakness  and 
fatigue  or  aching  in  the  groins,  buttocks, 
and  thighs,  are  complained  of  by  stricture 
patients.  '  Twisting '  or  '  forking  '  of  the 
stream  is  often  present ;  being  caused  by 
the  irregularity  of  the  passage,  and  by  the 
contracted  part  preventing  the  impulse  of 
the  bladder  from  driving  the  urine  forcibly 
through  the  meatus.  But  an  irregular  or 
shghtly  narrowed  meatus  will  make  the 
same  alteration  in  the  stream,  when  no 
contraction  is  present  elsewhere.  Hence, 
'twisting'  or  'forking'  is  not  a  very  im- 
portant indication  of  stricture.  A  pretty 
constant  symptom  is  trickling  of  a  few 
drops  of  urine  fi:om  the  urethra,  after  the 
act  of  micturition  has  ceased.  Thus,  the 
patient  notices  that  his  dress  is  disagreeably 
wetted  after  passing  water.  This  imperfect 
clearance  of  the  m-ethra  is  due  to  the  im- 
pediment the  stricture  causes  to  the  on- 
ward flow  given  to  the  stream  by  the 
perineal  muscles,  when  the  bladder  is 
emptied.  This  symptom  is  often  absent  or 
not  noticed  by  many  patients. 

In  the  history  of  the  period  between  the 
original  cauSe  of  the  stricture  (acute  gonor- 
rhoea or  wound  of  the  urethra)  there  often 
wiU.  be  found  accounts  of  attacks  of  reten- 
tion of  urine,  complete  or  partial,  which 
have  been  overcome  by  medicine  or  by  in- 
struments. Attacks  of  feverish  disturbance 
are  not  infrequent  in  some  persons.  These 
are. shown  by  frequent  calls  to  pass  urine  ; 
increase  of  the  pain  felt  while  the  stream 
flows ;  shivering  fits,  single  or 'repeated,  and 
accompanied  by  a  rise  of  temperatm'e  to 
103°  F.  or  higher.  On  the  other  hand, 
none  of  these  symptoms  may  be  so  pressing 
as  to  attract  attention,  and  the  first  intima- 
tion to  the  patient  of  any  disorder  in  his- 
urethra  may  be  a  sudden  attack  of  reten- 
tion of  urine,  brought  on  by  a  fit  of  de- 
bauchery, by  exposirre  to  cold,  or  by  exces- 
sive fatigue. 

The  consequences  of  so  serious  a  dis- 
turbance of  the  working  of  the  urinary 
apparatus  may  be  readily  conceived.  As 
degeneration  of  the  secreting  tissue  of  the 
kidney  advances,  so  does  the  nutrition  of 
the  body  become  seriously  impaii-ed,  and 
HabUity  to  inflammatory  affections  of  a  low 
type  greatly  increased,  among  which  may 
be  mentioned  pneumonia  and  other  con- 
sequences of  Bright's  disease,  by  which 
the  duration  of  life  is  much  shortened- 
Even  before  these  serious  affections  arise, 
others  less  hazardous,  but  very  harassing, 
attack  the  patient.   He  is  beset  with  more- 
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frequent  calls  to  mictm-ate  than  before,  and 
has  always  ti-ouble  in  voiding  urine,  which 
varies  between  a  httle  twinge  of  paui  and 
severe  suffering ;  while,  at  any  time,  a  trifliag 
accident  may  cause  swelling  of  the  stricture 
and  jeopardy  to  the  patient's  life.  If  the 
urethra  do  not  give  way  behind  the  stric- 
ture, and  thus  cause  urinary  abscess,  ex- 
travasation, or  fistula,  other  less  active 
affections  may  develop  when  the  kidneys 
have  become  greatly  deteriorated  by  long 
interference  with  their  function,  such  as 
cystitis  or  m-ethral  fever. 

The  diagnosis  of  stricture,  when  the 
condition  is  advanced,  is  rendered  highly 
probable  by  the  diminished  stream,  by  its 
altered  shape,  by  pain  or  effort  in  voiding 
urine,  by  the  trickling  away  of  a  few  drops 
of  urine  after  the  patient  has  buttoned  up, 
and  by  the  history  of  previous  attacks  of 
retention.  In  such  plainly  marked  cases, 
the  question  is  not  then  of  tjie  existence 
of  a  stricture,  but  of  the  amount  and  situa- 
tion of  the  contraction. 

In  cases  where  the  stricture  has  had 
only  a  short  duration,  and  where  one  slight 
contraction  has  taken  place,  the  symptoms 
being  limited  to  a  gleet  and  occasional  itch- 
ing, the  diagnosis  cannot  be  made  without 
exploration  of  the  passage  with  iastrtunents. 

The  prognosis  depends  somewhat  on 
the  temperament  of  the  patient.  A  man  of 
nervous,  irritable  nature  is  more  quickly 
worn  down  by  stricture  than  one  of  placid, 
easy  temper.  A  far  more  important  con- 
dition than  the  temperament  of  the  patient, 
is  the  extent  •  to  which  the  kidneys  have 
suffered.  Some  evidence  of  this  can  be 
learned  by  careful  examination  of  the 
urine,  noting  the  quantity  secreted,  the 
amount  of  urea,  the  presence  or  absence 
of  albtunen.  A  third  condition  of  weight 
is  the  narrowness  of  the  stricture ;  another 
is  its  situation.  Strictures,  which  involve 
the  bulbous  and  membranous  portions  of 
the  canal,  are  less  safely  treated  than  others 
which  are  seated  in  the  penile  portion  of 
the  lurethra.  If  untreated,  the  consequences 
of  stricture  gradually  develop  and  increase 
in  severity,  imtU  death  is  caused  by  one  of 
the  several  accidents  akeady  mentioned — 
rupture  of  the  urethra  and  extravasation  of 
urine,  exhaustion  by  urethral  fever,  de- 
generation and  acute  inflammation  of  the 
kidneys,  septictemia,  pneumonia,  or  cardiac 
disease. 

On  the  other  hand,  if  treated,  stricture 
need  not  shorten  Hfe,  and  by  removing  the 
mipediment  to  micturition,  it  is  possible  to 
arrest  the  development  of  the  several  con- 
eequences  of  that  disordered  function. 


Treatment. — For  treating  organic  stric- 
tui-e  there  are  five  methods  available — viz. 
gi-adual  interrupted  dilatation,  gradual  con- 
tinuous dilatation,  forcible  rupture  or  divul- 
sion,  internal  urethrotomy,  and  external 
urethrotomy.  In  addition  to  these  esta- 
blished methods  there  are  others,  such  as 
destruction  of  the  stricture  with  caustic, 
which  has  become  obsolete,  or  by  electro- 
Ij'sis,  which  is  not  yet  of  proved  practical 
value. 

In  all  methods  of  treatment,  a  perma- 
nent cm-e  cannot  be  achieved  unless  the 
strictm-e  be  of  very  recent  formation,  and  the 
conversion  of  the  inflammatory  thickening 
into  contractile  material  not  yet  complete. 

In  the  rare  cases  in  which  no  contraction 
returns  after  expansion,  the  whole  of  the 
new  product  is  probably  absorbed,  and  the 
natiural  elasticity  of  the  urethra  is  restored. 
But  when  the  transformation  from  inflam- 
matory plastic  exudation  into  fibrous  tissue 
has  taken  place,  the  stricture,  however 
completely  it  may  be  widened  to  or  beyond 
the  natm-al  dilatability  of  the  urethra,  must 
be  expected  to  shrink  again,  either  slowly 
or  speedily,  according  to  the  individual  or 
to  the  method  adopted  for  its  dilatation. 
Hence,  the  aim  in  treating  stricture  is  to 
expand  it  to  the  natural  width  of  the 
urethra,  and  to  maintain  it  near  to  that 
size  by  the  occasional  passage  of  a  sound 
or  bougie. 

1.  Gradual  interrupted  dilatation — 
by  passing  instruments  of  increasing  sizes 
at  short  intervals,  is  the  mode  apphcable  to 
the  majority  of  cases.  This  method  excites 
the  least  kritation  ;  it  is  a  simple  plan  and 
need  not  interfere  with  the  patient's  ordi- 
nary pursuits,  while  it  gives  some  relief 
even  when  that  relief  is  only  imperfect  and 
temporary. 

The  classes  of  cases  to  which  the  inter- 
rupted gradual  dilatation  is  most  suited  are, 
early  semi-inflammatory  strictures,  and 
strictures  in  the  bulbous  portion,  where  the 
kidneys  are  greatly  diseased.  In  the  latter, 
sufficient  increase  to  the  width  of  a  stric- 
ture may  be  given  by  the  passage  of  bougies 
to  render  life  very  endiurable  ;  but,  at  best, 
any  plan  of  treatment  is  unsatisfactory  in 
such  cases.  After  this  method  of  dOata- 
tion,  whenever  the  stricture  is  caused  by 
well-organised  fibrous  tissue,  long  intervals 
between  the  passage  of  an  expanding  in- 
strument are  not  to  be  expected.  Never- 
theless, if  he  pass  his  bougie  regularly,  the 
patient  may  enjoy  fair  health  and  comfort 
for  the  remainder  of  his  life.  As  a  rule, 
gradual  dilatation  is  useless  for  bridle  stric- 
tures, for  contraction  of  the  meatus,  and 
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for  very  dense  perineal  strictures.  These 
latter  obstructions  resist  dilatation  by  this 
method ;  any  attempt  to  widen  them  beyond 
a  very  insutlicient  degree  will  cause  great 
constitutional  disturbance,  pain,  rigors,  and 
high  fever,  with  subsequent  prostration. 
Again,  certain  strictures  shrink  back  so  fast, 
after  dilatation  by  the  interrupted  passage 
of  instruments,  that  no  progress  is  achieved. 
For  all  these  varieties,  incision  through  them 
by  the  knife  is  to  be  preferred,  since  it 
gives  an  almost  complete  cm-e  for  the  bridle 
stricture,  greatly  retards  the  rate  of  con- 
traction of  the  elastic  strictiures,  and,  if 
practised  with  proper  precautions,  is  less 
frequently  followed  by  febrile  reaction  than 
is  any  other  plan  of  treatment. 

For  the  interrupted  dilatation  of  stric- 
tures three  forms  of  instruments  are  em- 
ployed. They  are  rigid  or  flexible.  The 
best  rigid  soimds  are  made  of  steel,  as  steel 
can  be  more  highly  poHshed  than  any  other 
material.  Silver  and  plated  metal,  espe- 
cially pewter,  grow  rough  or  scratched  in 
use.  All  metallic  instruments  should  be 
immersed  in  hot  water  immediately  after 
use  and  then  wiped  dry  wlule  hot.  Heating 
them  before  use  often  greatly  facilitates 
their  passage.  Steel  sounds  should  be  kept 
in  a  wash-leather  case.  The  most  useftxl 
shape  of  rigid  soimds  for  dilating  strictures 
is  that  which,  for  about  eight  inches  from 
the  handle,  is  perfectly  straight  and  cylin- 
drical ;  beyond  that  the  sound  should  have 
a  curve  occupying  a  quarter  of  a  circle  of 
two  and  one-thhd  inches  in  diameter — that 
is,  the  curve  is  one  inch  and  seven-eighths 
long.  The  curve  should  be  maintained  to 
the  very  tip  of  the  sound ;  and  the  latter 
should  not  be  prolonged  in  a  straight  run 
after  the  curve  is  passed.  A  sound  of  this 
shape  most  easily  passes  thi-ough  a  strictm-e, 
and  avoids  catching  against  the  neck  of  the 
bladder  before  entering  it.  The  sound  has 
a  broad  flat  handle,  that  the  fingers  may 
control  the  instrument  and  easily  direct  the 
point.  The  upper  surface  of  the  handle, 
being  parallel  with  the  shaft,  is  at  right 
angles  with  the  tip  or  '  beak.'  This  disposi- 
tion enables  the  operator  to  be  constantly 
aware  of  the  direction  of  the  beak  when 
using  the  instrument.  The  sound  should  be 
of  the  same  thickness  from  beak  to  handle, 
and  simply  rounded  at  the  point.  It  is  true 
sounds  are  used  of  conical  shape — i.e.  at  the 
curved  portion  the  calibre  increases  slowly 
from  the  neck  till  the  straight  part  is  reached, 
the  remaining  straight  portion  having  the 
same  diameter  along  its  length. 

Conical  sounds  are  supposed  by  those 
who  use  them  to  wedge  the  strictm'e  asunder 


more  readily  than  a  succession  of  sounds  of 
f  cylindrical  shape ;  but  they  have  the  serious 
i  disadvantage  of  not  letting  the  operator  feel 
the  progress  of  the  point  of  the  sound,  as 
the  resistance  of  the  stricture  to  the  widen- 
ing part  at  the  curve  masks  any  impedi- 
ment that  is  caused  by  catching  of  the 
beak.  For  this  reason  conical  soimds  are 
dangerous  instruments  in  not  very  prac- 
I  tised  hands.  '  Bellied  '  sounds,  like  conical 
ones,  are  brought  into  use  and  faU  out 
again  from  time  to  time.  Their  enlarge- 
ment is  confined  to  the  curved  part,  and 
the  straight  part  of  the  stem  is  slender,  in 
order  that,  when  several  strictures  have  to 
be  traversed,  the  resistance  may  be  occa- 
sioned only  by  that  stricture  through  which 
the  beUy  of  the  sound  is  actually  passing. 
As  rigid  sounds  are  less  safe  to  use  and 
more  Ukely  to  cause  pain  and  febrile  dis- 
turbance than  ai-e  flexible  bougies,  it  is 
usual  to  confine  then  employment  to  stric- 
tm-es  of  only  moderate  contraction,  attack- 
ing very  fine  or  tortuous  ones  with  pliant 
instruments. 

Flexible  bougies  of  various  thicknesses 
are  used  for  treating  strictures  by  inter- 
rupted dilatation.'  They  range  between  1 
millimetre  in  circumference  and  25  or  30 
miLUmetres.  The  smallest  bougies  are 
made  of  plaited  silk,  silkworm  gut,  catgut, 
or  whalebone.  The  former  materials  ai'e 
the  most  flexible,  and  do  not  fray  or  get 
rough,  as  do  catgut  and  whalebone.  Whale- 
bone, which  is  a  good  deal  stiffer  than  gut 
or  sUk,  can  be  made  temporarily  supple  by 
soaking  it  in  boiling  water  for  a  quarter  of 
an  hour.  Still,  the  rigidity  and  sharpness 
of  its  point  render  the  whalebone  bougie 
very  apt  to  catch  in  a  foUicle  or  pocket  of 
the  urethra,  and  come  to  a  dead  stop.  The 
best  lubricator  to  j)revent  the  instrument 
from  rubbing  or  hitching  as  it  enters  the 
canal,  and  also  to  prevent  the  introduction 
of  infectious  matter,  is  '  Limd's  oil '  (so 
named  after  the  siurgeon  who  first  used  it) ; 
a  mixture  of  almond  oil  fjjss.,  castor  oil 
f3ss.,  and  pure  phenol  (crystallised  carbolic 
acid)  5j. 

To  prepare  the  patient  for  treatment, 
every  source  of  initation  should  be  re- 
moved. Violent  exercise,  especially  long 
walks  on  the  days  the  bougies  are  to  be 
passed,  must  be  avoided.  The  digestion 
should  be  good,  diet  plain,  and  free,  or 
almost  so,  from  alcoholic  drinks.  The  urine 
should  be  acid,  quite  free  from  blood,  and 
almost  so  from  albumen.  If  the  kidneys  or 
bladder  are  irritated  by  the  stricture,  they 
must  be  reUeved  by  rest  in  bed,  warm 
baths,  saline  pm-ges,  &c.    "Wlien  there  is 
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chronic  retention  or  cystitis,  the  bladder 
nnist  be  regularly  drained  by  small  catheters 
until  the  urine  is  acid  and  nearly  free  from 
pus.  Acute  urethritis  must  also  be  sub- 
dued before  the  dilatation  of  the  strictm-e 
is  begun.  The  preliminaries  being  got  over, 
and  the  calibre  and  situation  of  the  stric- 
tures ascertained,  the  urethra  is  gradually 
accustomed  to  the  passage  of  instruments. 
Not  more  than  two  or  three  sizes  should  be 
passed  at  the  same  sitting,  and,  at  first,  none 
lai'ge  enough  to  be  tightly  gi-asped  by  the 
strictm-e.  Usually  two  days  should  inter- 
vene between  each  sitting.  As  instruments 
are  most  easily  passed  in  the  morning, 
before  the  patient  rises  from  bed,  in  diOi- 
cult  cases  the  operation  should  be  per- 
formed at  that  time.  Indeed,  if  much 
spasm  attend  the  passages  of  the  instru- 
ment, the  patient  had  better  keep  his  bed 
wholly  during  the  early  stages  of  dilata- 
tion. In  most  cases,  it  suf&»ss  that  the 
patient  have  the  instnmient  passed  imme- 
diately after  breakfast,  before  he  begins  his 
day's  work.  The  best  position  for  the 
patient  is  to  lie  flat  on  the  back  :  the  risk 
of  faU  from  sudden  fainting  is  thus  pre- 
vented, and  the  muscles  and  fasciae  are 
more  thoroughly  relaxed.  If  the  patient 
stand  up,  he  should  lean  against  a  suitable 
object,  with  his  legs  about  one  foot  apart. 

In  passing  an  instrument,  there  are 
three  localities  in  the  healthy  urethra  where 
its  point  is  apt  to  catch.  Pirst,  the  navi- 
cular fossa  just  within  the  meatus,  to  be 
avoided  by  directing  the  point  along  the 
floor  for  the  first  inch  of  the  urethra  ;  the 
next  is  in  the  bulb,  as  the  instrument  ap- 
proaches the  triangular  Ligament ;  and  the 
last  is  in  the  prostatic  portion,  before  the 
bladder  is  reached. 

"When  using  sounds,  to  prevent  a  hitch 
at  these  places,  the  operator  stands  on 
the  patient's  left,  holding  the  sound  steadily 
but  Hghtly  with  the  thumb  and  two  first 
fingers  of  the  right  hand  across  the  patient's 
left  groin,  with  the  beak  pointing  down- 
wards ;  while  the  penile  portion  of  the 
urethra  is  drawn  on  to  it  with  the  fingers 
of  the  left  hand,  lightly  holding  the  penis 
between  them.  By  this  means  the  point  of 
the  sound  is  gently  pushed  to  the  bulb, 
whence  it  then  has  to  traverse  the  curved 
ascending  portion  of  the  urethra.  If  the  right 
hand,  holding  the  handle  of  the  sound,  be 
earned  to  the  middle  line  of  the  patient  and 
gently  raised  as  the  sound  is  pushed  along 
the  urethra,  until  the  handle  is  vertically 
over  the  symphysis  pubis,  and  then,  in  con- 
tinuation of  Its  curve,  depressed  till  the 
handle  is  between  the  patient's  thighs,  the 


beak  will  be  kept  in  contact  with  the  roof 
of  the  passage  all  along  the  urethra.  By 
this  precaution,  the  sound  will  not  depress 
the  urethra  at  the  orifice  in  the  triangular 
ligament,  nor  get  fixed  in  the  tu-ethra  below 
that  orifice,  imtil  the  handle  is  depressed 
between  the  patient's  thighs  sufficiently  to 
tilt  the  point  up,  to  enter  the  triangular 
ligament  with  a  jerk  and  a  cry  of  pain 
fi:om  the.  patient.  This  hitch  strains  the 
urethra,  and  may  even  tear  it,  by  the  long 
leverage  which  the  sound  exerts  over  the 
parts  in  which  its  point  is  entangled,  as 
the  handle  is  passing  through  an  arc  of  a 
considerable  circle.  Again,  in  approach- 
ing the  neck  of  the  bladder,  no  resistance 
is  felt  if  the  beak  be  kept  from  the  floor, 
otherwise  the  beak  catches  in  the  prostate, 
and,  pushing  that  organ  onward,  slips  into 
the  bladder  with  another  painful,  sudden 
jerk. 

These  impediments  are  natural,  and 
being  known  can  be  avoided,  but  the  entry 
to  a  stricture  is  not  known  until  discovered 
by  exploration.  It  has  been  pointed  out 
that  the  irregular  growth  of  the  fibrous 
tissue  which  forms  the  stricture  often  diverts 
the  track  to  one  or  other  side,  thus  throvsdng 
the  beginning  or  '  mouth '  of  a  stricture 
athwart  the  proper  direction.  If  the  point 
of  the  sound  catch  in  this  obstruction,  it  is 
stopped  in  its  progress ;  and  if  force  be 
used  with  a  fine  instrument,  the  waU.  of 
the  urethra  may  be  penetrated,  and  the 
instrument  pass  between  that  canal  and 
the  rectum,  or  into  the  rectum  itself.  The 
'  false  passage '  so  made,  remains  a  pitfall 
for  future  embarrassment ;  the  immediate 
result  being  for  the  patient  great  pain  and 
free  bleeding,  with  not  infrequently  a  sharp 
attack  of  fever  and  abscess,  and  for  the 
surgeon,  failure  to  reach  the  bladder.  When 
made  by  the  sm-geon,  false  passages  usually 
start  from  the  floor  or  from  the  left  side ; 
when  by  the  patient  operating  on  himself, 
on  the  right  side  or  in  the  floor.  Eecollec- 
tion  of  this  fact  will  usually  enable  the 
surgeon  to  avoid  the  wrong  route,  by  keep- 
ing the  beak  of  his  sound  steadily  away 
from  the  opening,  as  he  approaches  the 
stricture.  In  difficult  cases,  by  passing 
the  finger  into  the  rectum  the  position  of 
the  catheter  in  a  false  passage  can  be  ascer- 
tained, and  the  beak  can  often  be  guided 
along  the  urethra.  Something  may  be 
gained  by  watching  the  position  of  the 
handle  of  the  sound ;  if  the  upper  surface 
is  directed  to  one  or  other  side  of  the 
middle  line,  the  beak  of  the  instrument  is 
turned  from  the  course  of  the  urethra 
against  or  through  its  wall. 
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Even  when  no  false  passage  exists,  the 
position  of  the  entry  to  the  stricture  should 
be  sought  for  methodically,  and,  when  dis- 
covered, carefully  noted  for  futui-e  guidance. 
To  do  this,  the  beak  should  be  carried  along 
the  roof  in  the  first  instance,  then  along 
the  left  side,  and  then  along  the  right  side  ; 
leaving  the  floor  to  the  last,  as  that  is  the 
least  likely  part  at  which  to  effect  an 
entrance.  If  there  be  spasm  which  contracts 
the  stricture  closely,  a  hot  sound,  passed 
hghtly  but  swiftly  down  the  mrethra,  will  often 
surprise  the  strictm'e  and  sHp  through  it 
without  being  held.  Of  course,  this  resource 
is  only  available  with  strictures  of  fair  width, 
No.  14  or  16  French,  as  fine  sounds  are 
too  apt  to  pierce  the  wall  of  the  urethra  and 
do  serious  mischief,  if  carried  swiftly  along 
the  m-ethra.  Indeed,  so  easily  is  damage 
done  by  using  fine  rigid  instruments  in 
the  treatment  of  strictures,  that  it  is  best 
to  reserve  their  use  for  cases  where  flexible 
ones  have  been  tried  in  vain.  The  special 
and  important  advantage  of  rigid  instru- 
ments, is  the  power  which  they  give  to  the 
sm'geon  of  directing  the  point  in  any  way  he 
chooses.  But,  as  akeady  mentioned,  the 
sound,  some  ten  or  twelve  inches  in  length, 
is  a  powerful  lever,  and  sufficiently  strong 
to  tear  the  m'ethra  at  the  perineal  fascia, 
if  forcibly  raised  and  depressed  when  it 
is  not  gliding  steadily  along  the  m-ethra. 
Much  practice  and  deUcacy  of  touch  are 
needed  to  safely  handle  fine  silver  catheters 
and  sounds. 

To  pass  flexible  bougies,  the  steps  of  the 
method  are  at  first  the  same  as  those  for 
sounds,  directing  the  point  against  the  floor 
till  the  fossa  navicularis  is  passed,  then  push- 
ingit  straight  onwaxds.  If  it  catch  at  any  part 
— usually  the  floor  of  the  bulb — the  bougie 
should  be  withdrawn  a  little,  and,  while 
rotated  between  the  fingers  and  thumbs, 
again  pushed  onwards.  If  the  bougie  per- 
sistently catch  at  one  point,  it  must  be  with- 
drawn and  the  point  given  a  little  twist  or 
bend.  On  a  second  introduction  the  point 
virLU  not  travel  precisely  as  before,  and  will 
probably  fail  to  catch  where  it  was  checked 
at  the  first  attempt.  It  is  well  to  have 
bougies  with  points  somewhat  bent  or 
twisted  spirally,  in  order  that,  by  rotating 
the  stem,  the  point  may  be  carried  beyond 
the  pocket  or  round  the  face  of  the  stricture, 
and  so  avoid  resistance  to  its  onward  passage. 
Also,  when  bougies  with  tapering  ends  fail, 
those  of  equal  thiclmess  throughout  wiU 
often  pass,  especially  if  a  slight  cm^ve  be 
given  to  the  bougie  by  softening  it  in  hot 
water,  then  bending  it  with  the  fingers, 
and,  while  thus  held,  stiffening  the  curve 


by  plunging  the  bougie  into  cold  water.  If 
the  arrest  is  caused  by  the  bougie  being 
too  thick  to  pass  the  stricture,  and  not  by 
its  point  being  stopped  at  an  obstruction,  a 
different  sense  of  resistance  is  felt.  In  the 
former  the  point  enters  the  stricture,  and 
is  so  grasped  that  force  is  required  to  ex- 
tract it.  If  the  point  is  stopped,  the  bougie 
comes  away  at  once  or  is  even  partially 
ejected  by  the  urethra,  which,  having  been 
pushed  towards  the  bladder,  recovers  its 
natiu'al  position. 

When  the  bougie  or  sound  has  fairly 
passed  the  strictm-e — i.e.  its  thickest  part 
is  introduced  into  the  narrowest  portion 
of  the  canal — -it  should  be  withdrawn  at  once. 
No  benefit  follows  the  retention  of  the  in- 
strimient,  unless  it  remains  in  the  urethra 
for  the  rest  of  the  day,  when  enlargement 
of  the  stricture  is  attained  by  another  pro- 
cess— that  which  is  set  in.  action  by  tying 
in  the  catheter  continuously,  to  be  presently 
described.  On  the  contrary,  spasm  and 
pain  are  often  excited  by  the  bougie  being 
left  for  a  few  minutes  in  the  m-ethra'.  At 
the  next  sitting,  the  process  of  dilatation  is 
continued  by  first  passing  the  largest  bougie 
of  the  previous  sitting,  and  following  it  up 
by  one  or  two  of  greater  tliickness,  accord- 
ing to  the  readiness  with  which  the  urethra 
yields  to  the  expanding  force.  This  process 
of  interrupted  dilatation  is  carried  on  imtil 
the  No.  24  or  25  can  be  introduced  easily. 
The  patient  should  then  be  trained  to  pass 
one  of  these  sizes  for  himself,  and,  when 
perfect  in  his  lesson,  dismissed  with  the 
injunction  to  repeat  the  operation  once  a 
month,  once  in  two  months,  every  quarter 
of  a  year — in  short,  just  so  often  as  he  finds 
needful  to  prevent  shrinkage  of  his  widened 
stricture. 

During  the  course  of  expansion  it  may 
happen  that,  while  the  deeper  and  narrower 
strictmes  continue  to  yield,  one  near  the 
meatus,  or  the  meatus  itself,  refuses  to 
expand  before  the  enlarging  bougie.  The 
gradual  dilatation  thus  comes  to  a  stand- 
still. This  difficulty  is  got  over  by  cutting 
these  bands  tiU  the  meatus,  or  contraction 
near  the  meatus,  allows  a  bougie  of  the 
size  of  the  unaltered  portions  of  the  canal 
—No.  28  or  29— to  pass  it.  The  further 
dilatation  of  the  deep  stricture  can  then  be 
proceeded  vrith,  and  the  mcised  obstructions 
kept  open  by  passing  through  them  a  sound 
of  the  size  mentioned,  imtil  the  cuts  have 
healed.  Again,  strictures,  where  there  is 
copious  formation  of  cicatricial  tissue,  often 
yield  up  to  a  certain  width,  too  narrow  for 
safety;  but  any  attempt  to  stretch  them 
beyond  this  extent  causes  violent  febrile 
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-disturbance,  rigors,  vomiting,  and  other 
siiTis  of  renal  irritation  and  congestion. 
Such  strictures  must  be  cut  by  some  of  the 
methods  described  under  "Deethrotomy. 
Experience  shows  that  in  these  cases  of 
in-itation  from  bougie-stretching,  the  speedy- 
division  of  the  stricture  by  the  knife  is 
seldom  followed  by  more  than  slight  rise 
of  temperatiu-e,  and  hardly  ever  by  rigors 
and  high  fever,  if  proper  precautions  be 
taken  in  the  after-treatment. 

"When  dealing  with  strictures  of  extreme 
narrowness,  through  which  the  ui'ine  es- 
capes only  by  drops,  it  very  rarely  happens 
that  an  instrument  cannot  be  intro- 
duced into  the  bladder,  if  sufficient  per- 
severance be  exercised.  To  succeed,  it  is 
needful  to  have  a  good  supply  of  fine 
bougies,  varying  in  shape  and  material,  but 
all  of  great  tenuity  down  to  No.  1  or  less 
of  the  millimetrical  scale,  made  of  the 
materials,  and  with  points  varying  in  shape, 
in  the  manner  ah-eady  described.  The 
more  pliable  the  bougie  is  near  the  point, 
the  more  likely  is  it  to  insinuate  itself  into 
the  de^dous  path  of  the  stricture.  Various 
manceuvres  are  also  useful.  One  is  to 
inject  a  teaspoonful  of  oil  into  the  passage 
before  the  strictiu'e  is  attacked  by  the 
bougie ;  the  oil  distends  the  anterior  part 
of  the  urethra  and  percolates  along  the 
strictture.  In  doing  this  it  often  opens  the 
little  granulation  that  overlies  the  mouth 
of  many  strictures,  and  allows  the  bougie 
to  shp  past.  In  other  cases,  the  bougie 
will  sometimes  run  in  during  the  act  of 
micturition; 

"When  spasm  is  readily  excited  by  in- 
strumentation, chloroform  should  be  em- 
ployed to  annul  it.  But  chloroform  has 
the  disadvantage  of  rendering  the  patient 
unconscious  of  the  surgeon's  proceedings, 
when  his  warnings  are  often  of  service  to 
the  latter  in  avoiding  false  passages. 

It  is  useful  to  pass  a  silver  tube  of  the 
size  of  No.  14  or  No.  12  down  the  lurethra 
as  far  as  the  strictiire,  and  push  through  it 
the  fihfoi-m  bougie  to  the  stricture.  The 
point  of  the  bougie  is  thus  prevented  from 
catching  in  pockets  or  irregularities,  before 
it  arrives  at  the  stricture  itself. 

A  still  better  plan  in  very  narrow  stric- 
tures, after  repeated  failures  with  the  fine 
bougie,  is  to  pass  an  endoscope-tube  down  to 
the  stricture,  dilating  the  anterior  portion  of 
the  urethra  as  a  preliminary  if  necessary, 
and  so  illuminate  the  face  of  the  stric- 
ture. The  mouth  is  generally  readily  seen, 
and  the  fihform  bougie,  directed  by  the 
eye,  enters  the  strictui-e  with  surprising 
facility.    See  ENDoscorE. 


Directed  by  the  fact  that  the  mouth  of 
a  stricture  is  generally  plaqed  at  the  side  of 
the  urethra,  not  near  the  middle  of  the 
passage,  an  American  sm-geon  has  invented 
an  instrument  called  the  '  pathfinder.'  This 
consists  of  a  straight  tube  of  the  size  of  No. 
20,  the  fru-ther  end  of  which  is  closed  by 
a  disk,  that  can  be  made  to  revolve  round 
the  axis  of  the  tiibe  by  a  screw  at  the 
handle. .  In  this  disk,  away  from  the  centre, 
is  a  hole  large  enough  to  allow  a  filiform 
bougie  to  pass  through  it.  In  use,  the 
straight  tube  is  passed  along  the  urethra 
until  it  arrives  at  the  stricture ;  the  disk  is 
then  made  to  revolve  slowly,  wMle  a  long 
fine  bougie  is  kept  continually  peeping 
fr'om  the  httle  orifice.  As  the  disk  re- 
volves, it  carries  the  end  of  the  bougie 
slowly  round  the  face  of  the  stricture  ;  and, 
being  thus  brought  against  several  parts  of 
the  stricture,  the  fine  bougie  probably  enters 
the  mouth,  and  can  be  pushed  on  through 
the  stricture,  when  the  pathfinder  can 
be  withdrawn  over  it  fi'om  the  urethra. 
The  drawback  to  this  ingenious  instru- 
ment is  that  strictures  are  seldom  single. 
The  large  tube  is  checked  in  its  xoassage 
to  the  fine  strictm'e  by  a  less  narrow  one 
placed  nearer  the  mouth  of  the  urethra. 
This  of  course  can  be  widened  by  gi'adual 
dilatation  or  incision,  and  the  narrow  one 
got  at,  but,  in  practice,  cases  of  such  ex- 
treme difficulty  as  to  need  the  aid  of  the 
pathfinder  are  extremely  rare. 

When  the  resources  of  flexible  instru- 
ments have  been  exhausted,  silver  catheters 
of  great  fineness  may  be  used.  They  can 
be  made  three  or  two,  or  even  only  one 
millimetre  in  circumference.  They  should 
be  supplied  with  a  well-fitting  stylet  that 
runs  closely  to  the  end  of  the  catheter,  lest 
its  interior  be  filled  with  clot  or  mucus,  and 
the  outflow  of  m'ine  prevented  when  the 
stricture  has  been  penetrated  and  the  bladder 
reached.  The  outer  end  of  the  catheter 
-  may  be  fitted  with  a  mouthpiece,  to  which 
a  little  syringe  can  be  attached.  By  this 
syringe  a  few  drops  of  m*ine  can  be  sucked 
fr'om  the  bladder,  and  the  interior  of  the 
I  tube  cleared  of  obstruction.  As  these  instru- 
ments are  as  sharp  as  knitting-needles, 
they  must  be  used  with  a  very  light  hand, 
and  never  driven  along  the  lurethra.  A 
very  moderate  force  suffices  to  push  the 
point  through  the  urethra  and  cause  serious 
damage. 

When,  by  any  means,  an  instrument 
reaches  the  bladder  tlirough  a  very  narrow 
stricture,  it  should  be  tied  in  the  urethra 
\mi\\  it  is  loose  ;  then  it  should  be  replaced 
by  a  somewhat  larger  one,  or  the  dilatation 
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be  continued  by  the  interrupted  method. 
Even  if  the  instrument  be  only  a  bougie,  not 
a  catheter,  the  urine  finds  its  way  by  the 
side  of  the  instrument  more  and  more 
fi-eely  the  longer  the  bougie  remains. 

2.  Gradual  Continuous  Dilatation. — 
This  plan  consists  in  tying  a  flexible  instru- 
ment in  the  stricture,  and  replacing  it  with 
a  larger  one  every  two  or  three  days,  until 
the  natural  calibre  of  the  urethra  is  re- 
stored. The  change  of  catheter  is  needed 
lest  it  slip  out  when  very  loose  in  the 
stricture,  and  also  for  purposes  of  cleanli- 
ness. This  method  occupies  about  ten  or 
twelve  days,  and  is  easy,  rapid,  and  gene- 
rally safe.  It  requires  a  few  precautions — ■ 
(a)  the  catheter  should  always  be  a  loose 
fit ;  that  is,  two  or  three  mimbers  smaller 
than  the  stricture ;  if  a  tight  fit  is  em- 
ployed, the  patient  suffers  much  from  pain 
and  irritation,  often  sufficient  to  compel 
the  interruption  of  the  treatment ;  (6)  the 
patient  should  be  confined  to  his  room,  and 
for  most  of  his  time  to  his  bed;  (c)  the 
catheter,  as  it  lies  in  the  stricture,  should 
leave  the  neck  of  the  bladder  free.  Of 
course,  the  catheter  must  be  pushed  into 
the  bladder  when  it  is  desired  to  draw  off 
mrine,  and  withdrawn  when  the  bladder  is 
emptied,  and  its  mouth  stopped  by  a  little 
spigot. 

The  process  by  which  this  dilatation  is 
obtained  is,  probably,  similar  to  that  which 
goes  on  in  parts  where  a  seton  or  other 
foreign  body  has  been  placed.  The  fibrous 
tissue  becomes  swollen  and  juicy ;  its  cells 
enlarge,  and  the  intercellular  spaces  are 
charged  with  leucocytes.  The  further  dis- 
integration of  the  fibrous  tissue  into  pus 
quickly  widens  the  contraction,  and  causes 
a  purulent  discharge  firom  the  urethra. 

The  drawbacks  to  this  rapid  and  easy 
dilatation  prevent  rehance  on  it  alone  for 
the  whole  course  of  treatment ;  though  for 
the  first  stage  of  widening  a  very  tight 
stricture  it  is  very  appropriate.  These  dis- 
advantages are — {a)  the  rapidity  with  which 
a  stricture  enlarged  by  continuous  tying 
in  shrinks  back  when  the  process  is  over ; 
usually  so  rapidly  that  the  patient  cannot 
keep  himself  free  from  danger  and  discom- 
fort ;  (&)  a  few  patients  cannot  support 
the  presence  of  a  catheter  in  the  urethra 
for  more  than  two  or  three  consecutive 
days.  In  such  persons,  malaise,  pain  at 
the  neck  of  the  bladder,  or  general  febrile 
reaction,  which  may  be  very  severe,  com- 
pels the  removal  of  the  catheter  and, 
when  subsidence  of  the  irritation  allows 
the  treatment  to  be  resumed,  the  adoption 
of  some  other  method.  Notvrithstanding 
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these  disadvantages,  tying  in  is  useful  when? 
rapid  dilatation  is  needful  to  drain  a  blad- 
der attacked  with  cystitis  after  long  reten- 
tion, or  where  the  large  amount  of  renal 
disease  renders  urethrotomy  hazardous. 

3.  Forcible  dilatation  is  a  method  which 
seeks  to  widen  the  stricture  by  stretching 
the  fibrous  tissue  sufficiently  at  one  sitting 
to  restore  the  calibre  of  the  canal.  As 
fibrous  tissue  is  quite  inelastic,  '  stretch- 
ing '  reaUy  means  tearing  the  bonds  asunder 
slowly  instead  of  ripping  them  apart  in- 
stantaneously as  in  '  divulsion.'  To  effect 
'  forcible  dilatation '  a  split  sound  is  used, 
the  halves  of  which,  when  lying  close  to- 
gether, equal  No.  12,  but  can  be  separated, 
for  about  three  inches  of  their  length,  by  a 
lever  worked  by  a  screw  until  the  width 
equals  No.  26  or  more.  In  use,  the  sound 
is  passed  in  its  contracted  condition  far 
enough  for  the  expanding  part  to  lie  in  the 
strictm-e.  The  blades  are  then  slowly 
separated,  until  in  the  course  of  ten  or 
fifteen  minutes  the  strictured  part  is 
stretched  to  the  natural  expansibility  of  the 
m-ethra. 

4.  Divulsion  :  the  instantaneous  ripping 
asunder  of  the  narrowed  part,  is  effected  by 
a  variety  of  instruments  working  on  the 
same  principle — viz.  forcibly  separating  the 
halves  of  a  small  spHt  somd  by  thrusting 
a  wedge  rapidly  between  them. 

Both  forcible  dilatation  and  divulsion 
have  the  great  disadvantage  of  being  fol- 
lowed by  rapid  re-contraction,  and  divulsion 
is  very  liable  to  the  imtoward  consequences 
which  occasionally  attend  the  gentlest  in- 
strumentation of  the  m-ethra.  Indeed, 
rigors  and  suppression  of  urine,  with  fatal 
result,  are  more  fi-equent  sequelse  of  divul- 
sion than  of  any  other  method  of  treating 
stricture. 

For  treating  strictures  by  cutting  opera- 
tions, the  reader  is  refeiTed  to  the  article 
on  internal  and  external  Ukethrotomy. 

In  reference  to  the  numerous  list  of  com- 
plications which  may  follow  any  method  of 
widening  strictm'es,  it  must  be  recollected 
that  the  lurethra  is  of  extremely  deUcate, 
highly  nervous  structure,  easily  damaged 
or  irritated,  and  that  no  method  is  quite 
free  fi-om  risk  of  painful  or  dangerous  con- 
sequences. Of  the  less  serious  complica- 
tions are  slight  haemorrhage,  soreness  and 
pain  in  passing  urine,  fainting  or  syncope, 
spasm  of  the  perineal  muscles,  causing  more 
or  less  difficulty  in  voiding  urine  for  some 
hours  or  days  after  the  passage  of  an  in- 
strument. These  symptoms  usually  subside 
!  spontaneously  in  a  few  hoiurs  without 
]  further  mischief;  but  the  hsemorrhage,  if 
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the  erectile  tissue  at  the  bulb  be  injured, 
may  be  so  abimdant  as  to  greatly  exhaust 
the  patient  and  even  endanger  his  Hfe. 
The  syncope  may  be  attended  by  more 
serious  nervous  disturbance,  such  as  violent 
vomiting,  great  prostration,  great  anxiety 
and  depression  of  spirits,  and  copious 
clammy  sweats.  The  difficulty  in  micturi- 
tion from  spasm  of  the  deep  perineal  muscles 
may  amount  to  total  retention  of  urine. 
The  shock,  which  sometimes  foUows  even 
the  passage  of  a  bougie  over  the  bulbo- 
membranous  portion  of  the  urethra,  may 
cause  reactionary  pjrexia,  showing  itself 
as  Ueetheal  Fever  or  as  Suppression  of 
Urine.  The  latter  varies  from  a  small 
diminution  in  quantity  of  the  renal  secre- 
tion to  the  complete  aiTest  of  the  renal 
secretion  and  a  speedily  fatal  termination. 
The  presence  of  albumen  or  blood  in  micro- 
scopic quantity  in  the  urine  passed  during 
the  next  few  hours,  indicates  tlfe  renal  con- 
gestion of  moderate  amount  which  foUows 
the  diminished  secretion  of  urine  even  when 
that  is  but  slight.  The  local  troubles  are 
not  few  nor  of  light  importance.  They  in- 
clude inflammation  of  the  testicle,  abscess 
in  and  around  the  prostate  or  perineum, 
with,  it  may  be,  septicsemia  as  their  final 
termination.  Berkeley  Hill. 

STEICTURE- DILATORS.  —  Under 
this  name  are  included  instruments  which 
act  upon  strictures  in  very  different  ways  ; 
some  of  them  are  true  dilators,  but  others, 
of  which  Holt's  instrument  for  the  urethra 
is  best  known,  really  act  by  rupturing  the 
stricture. 

The  instruments  employed  for  the  rapid 
dilatation  of  strictures  of  the  urethra  are 
— conical  metal  sounds,  Wakley's  tubes, 
Thompson's  expander,  and  Holt's  and 
Berkeley  Hill's  dilators. 

Lister's  conical  sounds  are  soUd  instru- 
ments made  of  plated  steel ;  their  curve  is 
accurately  adapted  to  the  urethra,  and 
their  weight  and  the  smoothness  of  their 
siirface  greatly  facilitate  their  introduc- 
tion ;  they  cause  very  httle  irritation,  and 
patients  upon  whom  they  have  been  used 
often  prefer  them  to  soft  instruments.  The 
sounds  have  bulbous  ends  with  narrow 
necks,  beyond  which  they  increase  gradually 
in  size  until  about  the  opposite  end  of  the 
curve,  where  they  are  three  sizes  of  the 
English  scale  larger  than  at  the  points. 
Two,  and  sometimes  three,  instruments  may 
be  passed  successively  at  one  sitting.  By 
this  method,  which  is  one  of  true  dilata- 
tion, the  stricture  may,  in  suitable  cases,  be 
rapidly  and  safely  brought  up  to  the  full  size. 


Wakley's  dilator  consists  of  a  small 
silver  catheter  which  serves  as  a  guide,  and 
ofa  series  of  tubes  of  gradually  increasing 
sizes.  The  guide  is  first  passed  through  the 
strictmre,  and  then  a  steel  rod  is  screwed 
on  to  its  proximal  end.  Over  this,  one  of 
the  tubes  is  passed  onwards  thi'ough  the 
stricture,  and,  when  in  place,  it  serves  as 
the  conductor  over  which  another  and 
larger  tube  may  be  passed,  and  so  on 
through  the  whole  series  until  the  stricture 
is  sufficiently  dilated.  It  is  possible  to  use 
this  instrument  in  two  ways.  One  or  two 
tubes  only  may  be  passed  at  one  time,  and 
then  the  effect  would  probably  be  one  of 
true  rapid  dilatation;  but  if  the  whole 
series  are  successively  introduced  at  one 
sitting,  it  is  difficult  to  conceive  that  the 
urethra  will  escape  laceration. 

Thompson  claims  for  his  instrument 
that  it  acts  by  over-distending  the  stricture 
— that  is,  by  stretching  it  to  four  or  five  sizes 
beyond  what  is  natural  to  the  urethra  at 
the  part  affected,  without  causing  unnatural 
dilatation  of  other  parts  whose  normal 
cahbre  is  less.  This  instrument  is  com- 
posed of  two  blades,  which  can  be  separated 
most  widely  at  the  desired  spot  by  means 
of  a  lever,  which  is  itself  worked  by  turning 
the  handle.  It  should  only  be  used  for 
strictures  situated  in  the  bulbous  portion  of 
the  urethra,  and  the  blades  of  the  instru- 
ment should  be  slowly  separated  so  that 
their  action  may  be,  as  much  as  possible, 
one  of  dilatation,  though,  undoubtedly, 
some  laceration  of  the  urethra  at  the  seat 
of  the  stricture  must  be  caused. 

Holt's  instrument  consists  of  two  blades 
joined  at  the  extremity,  and,  lying  between 
them,  of  a  wire,  which  serves  as  a  guide, 
along  which  a  tube  (No.  12  English  scale) 
may  be  passed  in  such  a  way  that  the 
blades  of  the  instrument  are  rapidly  wedged 
asunder.  The  two-bladed  instrument  is 
first  passed  through  the  stricture,  and  then 
the  wedge  is  forcibly  thrust  home,  and  any 
resisting  bands  are  ruptm'ed. 

Berkeley  Hill's  dilator  consists  of  a  split 
sound,  the  halves  of  which  can  be  separated 
by  passing  between  them  a  wedge  which  is 
fixed  on  the  extremity  of  a  steel  rod.  The 
wedge  is  dovetailed  to  the  blades  of  the 
sound,  and  seeing  that  friction  only  occurs 
at  these  points  instead  of  all  along  the  in- 
strument, as  in  Holt's  dilator,  the  force  re- 
quired to  use  it  is  comparatively  slight. 

Sir  H.  Thompson  and  Mr.  Berkeley  Kill 
have  both  abandoned  rapid  dilatation  in  the 
treatment  of  stricture  of  the  urethra,  and 
there  is  a  widespread  belief  that  rapid  dila- 
tation, or,  more  correctly,  rupture  of  stric- 
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tures,  has  in  many  cases  been  followed  by 
disastrous  consequences.  Rupture  of  a 
urethral  stricture  is  often  followed  by  in- 
tense shock ;  in  many  cases  suppression  of 
m'iae  has  resulted  from  it;  and  in  others 
pyemia  has  followed  it.  But  in  addition  to 
the  dangers  attending  forcible  rupture  of 
a  stricture,  the  degi'ee  and  permanence  of 
relief  afforded  by  it  has  been  less  than  that 
gained  by  other  methods  of  treatment.  In 
fact,  the  only  recommendation  of  forcible 
dilatation  is  the  ease  and  rapidity  with 
which  it  may  be  accomplished. 

Fibrous  strictm-es  of  the  rectum  are  com- 
monly treated  mechanically  by  the  intro- 
duction of  bougies  of  gi-aduaUy  increasing 
sizes,  in  combination  with,  or  independently 
of,  notching  of  the  constricting  band  in  a 
few  places ;  but  there  is  an  instrument 
Imown  as  Todd's  dilator  which  is  adapted 
to  produce  more  rapid  dilatation.  It  con- 
sists of  two  blades,  which  are  joined  to- 
gether by  four  crossbars  in  such  a  way  that 
a  parallel  motion  and  separation  of  the 
blades  may  be  effected  by  tm-ning  a  screw 
in  the  handle.  Before  introducing  this  in- 
strument into  the  strictrure,  its  blades 
should  be  closed  and  covered  with  an  india- 
rubber  sheath,  so  as  to  protect  the  mucous 
membrane  against  being  caught  between 
the  blades  of  the  dilator. 

BiLTON  Pollard. 

STROMEYER'S  CUSHION  is  used, 
&B  a  support  for  the  upper  Hmb,  in  the  treat- 
ment of  compound  fractiu'es  of  the  htunerus 
and  the  elbow-joint.  It  is  a  triangular 
cushion  with  two  of  its  angles  roimded  off, 
and  stuffed  with  horsehair.  One  of  the 
roimded  off  angles  is  placed  in  the  axiUa, 
and  the  upper  limb,  flexed  to  a  right  angle 
at  the  elbow,  is  laid  on  the  cushion.  The 
cushion  is  maintained  in  position  by  two 
tapes,  which  pass  from  its  axillary  angle 
over  the  opposite  shoulder ;  and  by  other 
tapes,  which  pass  round  the  body  from  the 
two  lower  angles  of  the  cushion.  The  whole 
apparatus  is  supported  in  a  sling. 

STRUMA.    See  Soeofula. 

STUMPS,  Affections  of.— A  stump  is 
said  to  be  a  good  one  when  the  soft  parts 
are  freely  movable  over  the  end  of  the 
bone,  without  any  redundancy  of  tissue, 
when  pressure  can  be  borne  directly  on  the 
face  of  the  stump,  and  when  the  cicatrix  is 
not  over  the  end  of  the  bone. 

After  the  lapse  of  a  year  or  two,  a 
stump  will  be  formd  to  have  undergone 
considerable  change.  The  muscles  and  soft 
parts  atrophy,  and  the  out  ends  of  muscles 


and  tendons  have  taken  up  new  attach- 
ments either  to  the  bone,  or  to  the  fibro- 
ceUular  tissue  of  the  end  of  the  stump. 
The  bone  becomes  rounded  and  the  me- 
dullary canal  closed  by  a  layer  of  com- 
pact tissue,  and  from  disuse  it  often 
imdergoes  fatty  atrophy.  The  ends  of  the 
nerves  are  thickened  and  more  or  less 
bulbous,  the  swollen  ends  consisting  of 
fibrous  tissue,  with  nerve-fibres  intermixed. 
The  vessels  also  diminish  in  size,  and  their 
hgatiired  ends  dwindle,  imtU  at  last  they 
are  represented  only  by  fibrous  cords  as 
far  as  their  nearest  branches.  The  stumps 
that  undergo  least  change  are  those  which 
are  formed  of  sldn-flaps  only,  or  those 
which  axe  obtained  by  union  between  a 
natmral  bone-covering  and  the  sawn  sec- 
tion of  a  long  bone,  as  in  a  Pkogoff  or 
in  Gritti's  amputation  at  the  knee. 

Treatment  of  a  Becent  Stump. — The 
dressings  should  be  of  some  antiseptic 
form,  and  great  cleanliness  exercised  in 
changing  them.  Rest  for  the  stump  is 
essential,  and  muscular  spasm  is  best  con- 
trolled by  the  application  of  suitable  splints. 
Efficient  drainage  must  be  pro^dded,  but 
the  tubes  should  not  be  kept  too  long  a 
time  in  a  stump.  In  ordinary  cases,  when 
the  flaps  are  well  approximated,  and  there 
is  no  constitutional  disturbance,  they  may 
be  shortened  or  dispensed  vdth  at  an 
early  dressing.  When,  however,  there  is  a 
cavity  in  the  stump,  as  in  a  Syme's  am- 
putation, or  in  an  amputation  through  the 
knee-joint,  the  drainage  must  be  continued 
for  a  longer  time.  Through  carelessness,  or 
from  not  properly  secm'ing  the  ends  of  the 
di-ainage-tubes,  a  piece  may  be  left  forgotten 
in  a  stump  and  give  rise  to  troublesome 
suppm-ation. 

HcBmorrhage  that  occm's  a  few  hours 
after  an  amputation  is  best  treated  by 
removal  of  the  dressings,  elevation,  and 
exposure  of  the  stump  to  the  air.  If  the 
oozing  seems  general,  then  firm  compres- 
sion may  be  appHed;  but  if  there  be  reason 
to  suppose  that  a  vessel  has  escaped  liga- 
ture, the  flaps  must  be  opened,  and  search 
made  for  the  bleeding  point.  This  is 
especially  necessary  if  there  be  great  dis- 
tension by  clot;  the  removal  of  all  clot, 
provided  proper  precautions  are  taken  to 
maintain  an  antiseptic  condition  of  the 
woimd,  win  greatly  expedite  the  reparative 
process.    See  HLemorrhage. 

Secondary  haemorrhage,  at  an  interval 
of  several  days  after  operation,  necessitates 
careful  watching,  and  often  prompt  action 
on  the  part  of  the  smgeon.  If  it  be  small 
in  quantity,  the  expectant  treatment  is 
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indicated,  Liit  a  renewal  of  the  bleeding,  or 
any  excess  indicating  lesion  of  a  large 
vessel  must  be  dealt  with  by  carefnl  search 
for  the  bleeding  point.  However  un- 
healthy the  condition  of  the  stiunp,  the  I 
bleeding  vessel  can  generally  be  found, 
and  by  a  little  dissection  secured.  The 
thorough  cleansing  and  drainage  obtained  [ 
by  opening  the  flaps  is  often  followed  by 
rapid  heahng.    See  Arteries,  Wounds  of. 

If  hsemorrhage  occui'  at  a  later  period 
when  the  stump  is  nearly  healed,  then  an 
incision  may  be  made  in  the  course  of  the 
vessel  and  a  ligature  placed  at  a  shghtly 
higher  point,  or  the  artery  may  be  Uga- 
tured  at  some  convenient  position  as  near 
the  stump  as  possible. 

Necrosis  of  Stump. — From  the  irrita- 
tion of  the  saw,  or  when  the  periosteima 
has  been  stripped  from  the  bone  above  the 
point  of  section,  a  limited  necrosis  of  the 
end  of  the  bone  may  occui",  and  delay 
take  place  in  the  healing  of  the  stimip 
until  the  dead  bone  has  separated.  A 
limited  necrosis  may  also  result  from  the 
projection  of  the  end  of  the  bone  through 
the  anterior  flap,  secondary  to  ulceration 
of  the  coverings  from  pressm-e  ;  occasion- 
ally an  extensive  central  necrosis  ensues, 
attended  with  much  constitutional  dis- 
tm-bance  and  profuse  offensive  suppura- 
tion. A  considerable  time  will  then  elapse 
before  the  sequestrum  can  be  extracted, 
but  still  eventually  a  good  stump  wiU 
result.  The  thickening  of  the  bone  by 
periosteal  deposit,  and  the  tenderness 
elicited  by  pressiu'e  over  it,  the  retraction 
of  the  soft  parts,  the  necrotic  appearance  of 
the  end  of  the  bone,  and  the  escape  of  pus 
from  the  medullary  cavity,  wiU  make  the 
diagnosis  clear.  In  certain  of  these  cases, 
but  fortunately  now  of  rare  occurrence, 
acute  necrosis  after  amputation  is  attended 
■with  such  severe  constitutional  disturb- 
ance and  evidence  of  septic  absorption,  as 
to  necessitate  a  higher  amputation,  and  an 
amputation  if  possible  at  the  joint  above 
the  bone  affected.  Such  a  procedure  is, 
however,  only  justifiable  when  life  is  en- 
dangered by  the  septic  process,  or  by  the 
exhaustion  produced  by  prolonged  suppu- 
ration.   See  Osteomyelitis. 

An  adherent  cicatrix  may  be  the  re- 
sult of  undue  prominence  of  the  end  of  the 
bone,  or  be  caused  by  any  of  the  conditions 
giving  rise  to  conicai  stump.  Such  a  cica- 
trix is  often  tender  to  the  touch,  prone  to 
ulceration,  and  entirely  prevents  any 
direct  pressure  bemg  borne  on  the  end  of 
the  stump.  When  much  inconvenience  is 
occasioned,  removal  of  the  cicatrix,  if  the 


parts  are  redundant  and  permit  of  it,  will 
be  requisite.  In  many  cases,  it  will  be 
desii-able  to  take  away  a  sufficient  portion 
of  bone  vpith  the  cicatrix. 

Eczema  of  stump  may  be  induced  by 
the  irritation  of  the  di'essings,  and  is  apt 
to  take  on  a  chi'onic  course,  especially  in 
persons  predisposed  to  it,  or  when  there  is 
an  ulcerated  condition  of  cicatrix  keeping 
up  continued  irritation. 

When  eczema  occurs  in  consequence  of 
the  dressings,  boracic  lotion  should  be  sub- 
stituted for  any  stronger  antiseptic  that 
may  have  been  in  use. 

Painful  StiLm]}. — A  recent  sttmip  may 
be  excessively  painful  from  inflammatory 
exudation.  \Vhen  acute  necrosis  occurs, 
then  pressure  on  the  end  of  the  bone,  or 
manipulation  dm-ing  the  dressings  will 
occasion  the  most  intense  suffering.  For 
the  first  few  days  after  an  amputation 
through  a  musciUar  part  like  the  thigh, 
the  involuntary  movements  caused  by 
spasm  of  the  muscles  are  often  very  dis- 
tressing to  the  patient,  but  can  be  con- 
trolled by  the  appUcation  of  splints.  The 
possibihty  of  pain  and  spasm,  due  to  the 
inclusion  of  a  nerve  in  a  ligatm-e,  must, 
also  be  remembered. 

A  stump  may  become  painful,  and 
remain  so  long  after  it  has  healed,  and  yet 
nothing  be  found  to  explain  the  condition. 
The  patient  is  generally  a  young  or  middle- 
aged  female  of  hysterical  temperament. 
Careful  search  should  be  made  for  any 
point  of  local  tenderness,  especially  in  the 
cicatrix,  since  the  implication  of  some 
nerve-tvsdg  in  the  cicatricial  tissue  might 
be  the  cause  of  the  condition,  and  relief 
be  afforded  by  the  excision  of  the  portion 
of  cicatrix  involved.  In  conical,  and  some- 
times in  well-shaped  stumps,  the  nerve- 
ends  may  become  greatly  enlarged  and 
painful,  so  that  pressure  on  them  gives 
rise  to  a  pecuHar  electric  form  of  pain. 
The  bulbous  nerve-ends  often  constitute  a 
true  form  of  neuroma,  and  contain  nume- 
rous nerve-fibres  as  well  as  fibrous  tissue. 
Free  excision  of  the  tuberous  sweUing  or 
swellings  would  then  be  necessary. 

Malignant  disease  of  a  stump  may  be 
a  local  recmTence  after  amputation  for 
mahgnant  disease  in  the  immediate  neigh- 
bom-hood,  or  epithelioma  may  attack  the 
cicatrix  of  a  stump  that  has  been  the  seat 
of  ohi'onic  irritation.  Ee-amputation  when 
possible  will,  of  course,  be  advisable. 

The  time  at  which  an  artificial  limb 
can  be  ada^)ted  to  a  stump,  -wiU  vary 
according  to  the  particular  case  and  the 
amoimt  of  dii'ect  pressure  to  be  borne.. 
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An  interval  of  three  months  after  complete 
cicatrisation  is  advisable,  and  no  expensive 
instrument  should  be  ordered  for  at  least  a 
year.  The  stump  will  then  have  shrunk 
to  something  lite  its  pennanent  dimen- 
sions. Amputations  at  the  ankle-joint,  and 
at  or  through  the  knee-joint  generally, 
give  a  stump  capable  of  bearing  the  whole 
or  neaiiy  the  whole  weight  of  the  body ; 
but  in  an  amputation  through  the  leg  or 
thigh,  no  matter  how  the  flaps  have  been 
fashioned,  the  bearing  points  of  an  artificial 
leg  must  be  distributed  carefully  on  the 
bony  points  above,  and  Httle  if  any  pres- 
sure be  allowed  on  the  end  of  the  stump. 
See  Artificial  Limbs. 

Conical  Stump. — After  amputations 
through  the  shaft  of  a  single  bone,  such 
as  the  humerus  or  femur,  the  stump  gene- 
rally becomes  a  Uttle  conical  in  time, 
owing  to  the  atrophy  of  the  soft  parts.  In 
young  subjects,  with  active  growth  of  the 
bone  going  on,  this  condition  of  stump  is 
sometimes  extreme,  the  end  of  the  bone, 
covered  by  stretched  skin  or  thin  cicatri- 
cial tissue,  projecting  very  much  like  the 
stick  of  a  half-opened  umbrella ;  and  this 
may  take  place  in  a  stump  that  was 
originally  well-formed. 

A  stump  may  become  conical  owing  to 
the  shortness  of  the  flaps,  or  from  the  bone 
not  being  sawn  through  at  a  sufficiently 
high  level,  from  bad  after-treatment,  or 
from  the  recession  of  the  soft  parts  during 
the  healing  process,  especially  when  this 
is  prolonged,  and  when  the  amputation  has 
been  performed  through  parts  previously 
inflamed,  or  when  the  patient  is  in  an 
exhausted,  imhealthy  condition. 

Treatment. — By  proper  attention  to 
the  dressing  of  a  stiraip,  much  may  be 
done  to  prevent  its  becoming  conical.  By 
injudicious  bandaging,  strapping,  or  over- 
manipulation  during  the  dressings,  almost 
any  slowly  healing  stump  may  be  made 
conical.  To  correct  such  a  tendency,  the 
limb  should  be  carefully  bandaged  from 
above  downwards,  and  in  some  cases  ex- 
tension by  means  of  strapping  may  be 
made  on  the  flaps.  Subsequently,  if  it  be 
found  that  the  bone  is  very  prominent,  and 
especially  if  there  be  a  troublesome  cica- 
trix adherent  to  the  bone,  a  sufficient  por- 
tion of  the  bone  must  be  removed.  This 
may  best  be  effected  by  making  a  de- 
pendent incision  along  the  side  of  the  bone 
away  from  the  chief  vessels,  separating  the 
periosteum  with  the  soft  structures  by 
careful  use  of  an  elevator,  and  sawing 
through  the  bone  at  the  desired  level ;  care 
being  taken  to  protect  the  soft  parts  from 


injury  by  the  saw.  When  the  conical  con- 
dition is  caused  by  increasing  growth  of 
the  bone,  it  is  best  to  defer  operation  as 
long  as  possible,  since  the  deformity  is 
likely  to  recur,  and  further  interference  is 
then  rendered  necessary. 

Beenaed  Pitts. 

STY.    See  Eyelids,  Diseases  of  the. 

STYPTICS  are  astringents  which  are 
applied,  either  in  the  solid  form  or  in  solu- 
tion, to  the  surfaces  of  wounds  virith  the 
object  of  arresting  bleeding;  or  are  taken 
internally  in  the  belief  that  they  increase 
the  coagulabUity  of  the  blood,  and  so  are 
beneficial  in  cases  of  hsemorrhage  from  in- 
ternal organs. 

Styptics  act  locally  in  two  ways  —  (1) 
by  stimulating  the  walls  of  the  blood-ves- 
sels and  causing  them  to  contract;  (2)  by 
combining  with  the  albiunin  of  the  blood 
and  forming  a  coagulum  in  the  mouths  of 
the  vessels.  It  is  only  the  bleeding  from 
small  vessels  and  capOlaries  that  can'  be 
checked  by  means  of  styptics,  and  to  act 
efficiently  on  those  vessels  the  styptic 
mixst  be  carefully  applied.  The  clots  should 
be  removed  fr-om  the  wound  and  the  cut 
surfaces  should  be  mopped  dry,  and  then 
the  styptic  should  be  rapidly  applied  so  that 
it  may  come  into  contact  with  the  blood  in 
the  mouths  of  the  vessels — the  object  being 
to  form  a  plug  of  coag^um  within  them. 
If  the  surface  of  the  wound  be  not  mopped 
dry,  the  blood  will  coagulate  upon  it  as  a 
film,  beneath  which  the  bleeding  will  con- 
tinue. 

Styptics  can  only  be  recommended  as 
a  means  of  arresting  hsemorrhage  in  quite 
exceptional  cases,  since  they  act  injm'iously 
upon  the  wound,  'fihey  act  as  weak 
caustics  on  the  tissues,  and  hence  tend  to 
produce  superficial  sloughing;  the  clots 
formed  in  the  vessels  are  not  fibrinous,  but 
consist  of  a  combination  of  the  styptic  with 
the  albumin  of  the  blood,  and  in  conse- 
quence they  cannot  be  such  a  good  medium 
for  the  formation  of  reparative  tissues  as 
a  healthy  clot  would  be.  However  care- 
fully, too,  the  styptic  be  applied,  it  is  difficult 
to  prevent  the  formation,  on  the  surface  of 
the  wound,  of  a  coagulum  which  wiU  act 
there  as  a  foreign  body.  All  these  condi- 
tions are  fatal  to  union  by  the  first  inten- 
tion, which  is,  of  com'se,  the  surgeon's  aim 
in  the  treatment  of  wounds.  Styptics 
should,  therefore,  never  be  appHed  to  a 
woimd  tin  other  less  objectionable  methods 
have  been  tried  and  have  failed.  There 
are,  however,  certain  regions  in  which  it  is 
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impossible  to  apply  other  means  of  arresting 
hffimorrhage  etHciently,  and  then  styptics 
are  of  value. 

In  cases  of  vesical  haemorrhage  depen- 
dent on  new  grovrths,  it  may  be  impossible 
to  arrest  the  bleeding  by  other  means,  and 
then  an  injection  composed  of  a  di-achm  of 
the  solution  of  perchloride  of  iron  to  an 
ounce  of  water  is  of  much  use.  In  post- 
partimi  hsemoiThage  from  the  uterus,  if  the 
uterine  contractions  cannot  be  provoked,  and 
an  injection  of  an  antiseptic  solution  at  a 
temperature  of  105°  to  110°  Fahr.  has  failed, 
an  intra-uterine  injection  of  perchloride  of 
iron  (one  part  of  the  solution  of  perchloride 
of  iron  to  three  of  water)  should  be  tried.  Its 
use  is  not,  however,  unattended  with  risks. 
In  obstinate  bleeding  after  extraction  of 
teeth,  when  cai-eful  packing  of  the  tooth- 
sockets  has  failed  to  check  the  flow  of  blood, 
a  plug  of  cotton-wool  soaked  in j|  solution 
of  perchloride  of  iron  often  arrests  it  at  once. 
Hazeline,  the  active  principle  of  Hama- 
melis  Virginica,  is  a  good  styptic,  and  may 
be  employed  instead  of  iron  for  the  last- 
named  purpose.  The  writer  has  found 
hazehne  most  successful  in  arresting  bleed- 
ing in  a  patient,  the  subject  of  haemophilia, 
who  had,  on  a  previous  occasion,  a  bleeding 
of  such  severity  and  persistence  that  he 
had  to  remaia  in  hospital  for  some  months. 
In  bleeding  from  leech-bites,  in  situations 
where  pressure  cannot  be  effectually  ap- 
phed,  the  haemorrhage  can  often  be  quickly 
stopped  by  touchiag  the  bleeding  points 
with  the  soUd  stick  of  nitrate  of  silver. 
Powdered  matico-leaves,  tannin,  gallic  acid, 
alum,  and  spirits  of  turpentine  may  be 
enumerated  as  styptics,  and  the  last-named 
has  many  times  proved  successful  in  con- 
trolling haemorrhage  which  has  resisted 
other  means  of  treatment. 

Wherever  it  is  possible,  styptics  should 
be  apphed  on  cotton- wool,  which  should  be 
fixed  in  position  with  firm  pressure  ;  but  if 
the  bleeding  be  from  an  internal  cavity, 
such  as  the  bladder,  a  soluble  styptic  must 
be  injected  into  it.  With  regard  to  internal 
styptics,  it  is  only  necessary  to  state  that 
they  are  useless  in  the  treatment  of  such 
cases  of  bleeding  as  are  met  with  in  surgical 
practice.  Bilton  Pollaed. 

SUBCLAVIAN  ANEURISM.  —  In 
this  class  of  aneurism  are  iacluded  only 
those  cases  in  which  the  innominate  artery 
is  not  involved ;  that  is  to  say,  it  excludes 
all  cases  of  aneurismal  dilatation  com- 
mencing in  the  arch  of  the  aorta  or  the 
innominate  artery,  and  extending  into 
the  subclavian.   It  also  excludes  all  those 


cases  in  which  the  dilatation  begins  below 
the  level  of  the  lower  border  of  the  first  rib. 
It  is  necessary  to  be  somewhat  precise  in 
thus  limiting  the  lower  level  of  the  sub- 
clavian artery,  as  very  different  anatomical 
points  are  adopted  as  the  seat  of  its  ter- 
mination, especially  by  continental  writers. 
Thus  Kocher,  ia  his  elaborate  essay  on  sub- 
clavian aneurisms,  makes  the  artery  ter- 
minate at  the  lower  border  of  the  pec- 
toraHs  minor,  and  therefore  includes  many 
cases  of  what  would  be  ordinarily  termed 
axillary  aneiirisms.  It  frequently  happens, 
however,  that  an  aneurism  commencing  in 
the  subclavian  extends  downwards  into  the 
axillary  artery,  and  to  these  the  term  sub- 
clavio-axillary  aneurism  has  been  appUed. 

Subclavian  aneurism  is  of  fairly  frequent 
occurrence,  and  is  said  to  occupy,  in  order 
of  frequency,  an  intermediate  place  be- 
tween carotid  and  innominate  aneurism. 
Considering  the  strains  to  which  the  sub- 
clavian artery  must  be  subjected  in  the 
varied  movements  of  the  upper  extremity, 
I  it  seems  surprising  that  more  cases,  the 
direct  result  of  violence,  are  not  met  with. 
The  aneurism  may  be  seated  in  any  part  of 
the  artery  on  the  right  side  of  the  body, 
or  it  may  occupy  the  whole  course  of  the 
vessel  from  its  origin  to  its  termination. 
On  the  left  side  it  is  stated  that  aneurism 
only  occurs  in  that  part  of  the  artery  which 
is  external  to  the  thorax,  and  that  the  intra- 
thoracic portion  is  never  the  seat  of  aneur- 
ismal dilatation,  except  as  a  secondary  re- 
sult of  primaiy  dilatation  of  the  arch  of  the 
aorta.  The  most  common  situation,  how- 
ever, for  aneurism  of  the  subclavian  on  both 
sides  is  in  the  third  part  of  its  course,  ex- 
ternal to  the  outer  border  of  the  scalenus 
anticus  muscle.  The  aneurisms  are  usually 
of  the  fusiform  variety,  and  are  often  of 
comparatively  small  size. 

Causes. — Aneurisms  of  the  subclavian 
artery  are  generally  connected  with  ex- 
tensive disease  of  its  coats,  ajid  also  of  those 
of  the  arteries  on  the  proximal  side  of  the 
swelling,  and  to  this  pre-existing  morbid 
condition  of  the  vessel  most  of  these  cases 
are  due.  Thus  of  121  cases  tabulated  by 
Poland,  in  33  there  were  distinct  proofs  of 
atheroma,  in  14  there  was  aneiurismal  dila- 
tation of  the  aorta,  and  in  25  the  anem'ism 
was  stated  to  be  spontaneous  and  without 
any  history  of  an  injmry,  and  therefore  was 
presumably  due  to  disease  of  the  coats  of 
the  vessel.  Of  43  cases  out  of  the  121  in 
which  the  disease  was  ascribed  to  trau- 
matic causes,  in  13  atheroma  was  dis- 
covered, in  3  aneurismal  dilatation  else- 
where, in  23  there  was  no  evidence  as  to 
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the  presence  or  absence  of  atheroma,  and 
in  only  4  were  the  vessels  declared  to  be 
healthy.  It  has  been  stated  by  some  that 
the  much  greater  frequency  with  which 
subclavian  aneiirism  occurs  on  the  right 
side  (in  the  proportion,  it  is  said,  of  three 
to  one)  is  evidence  that  the  disease  results 
in  a  gi-eat  measure  from  traumatic  causes, 
from  prolonged  or  repeated  exertion  of  the 
right  arm,  or  violent  strains  of  this  ex- 
tremity. But  the  greater  frequency  of 
aneurism  on  the  right  side  of  the  body  may 
be  explained  in  another  way.  The  me- 
chanical strain  to  which  the  arteries  are 
subjected  on  the  right  side  of  the  body  is 
greater  than  on  the  left,  on  account  of  the 
larger  amount  of  use  to  which  the  right 
upper  extremity  is  put ;  and  this  may  be  the 
cause  of  a  more  extensive  amotmt  of  athero- 
matous degeneration  in  the  coats  of  the 
arteries  on  this  side,  which  renders  the 
vessels  more  inelastic,  and  predisposes  them 
to  a  more  frequent  occurrence  of  aneurism 
on  the  right  than  the  left  side  of  the  body. 

The  greater  frequency  of  subclavian,  as 
well  as  of  other  aneiu-isms,  in  the  male  than 
the  female  may  be  explained  in  the  same 
way — that  is  to  say,  the  greater  strain  to 
which  the  arterial  system  is  subjected  in  the 
male,  on  account  of  the  laborious  occupa- 
tions in  which  he  is  engaged,  renders  the 
arteries  more  liable  to  become  the  seat  of 
atheromatous  change. 

Symptoms. — An  aneurism  of  the  sub- 
clavian artery  is  characterised  by  a  swelling, 
generally  ovoid  or  fusiform  in  shape,  and 
usually  situated  in  the  subclavian  triangle, 
just  above  the  clavicle,  and  between  the 
posterior  border  of  the  sterno-mastoid  and 
the  anterior  border  of  the  trapezius.  It  is 
often  of  small  size,  but  may  vary  from  that 
of  a  bean  to  an  orange ;  after  becoming 
diffused,  it  has  been  said  to  attain  the  size 
of  a  football  or  a  child's  head.  When 
small,  it  may  disappear  behind  the  cla- 
vicle when  the  shoulder  is  raised ;  but  gene- 
rally, when  the  patient  is  standing  erect 
in  a  position  of  ease,  it  presents  itself  as 
a  prominent  swelling  above  the  clavicle,  and 
can  be  distinctly  seen  to  expand  at  each 
impulse  of  the  heart.  It  presents  the  or- 
dinary symptoms  of  aneurisms  in  general, 
consisting  of  a  circumscribed,  compressible 
swelling,  with  a  distensile  pulsation,  and 
having  the  other  characters  which  are  de- 
scribed under  Aneurism.  Its  pressure  ef- 
fects depend  on  the  part  of  the  vessel  im- 
plicated. When  the  disease  is  confined  to 
the  third  part  of  the  artery,  the  brachial 
plexus  and  its  branches  may  be  pressed 
■upon,  producing  numbness  and  sometimes 


pain  down  the  arm  and  in  the  fingers,  with 
weakness  and  loss  of  motion  in  these  parts. 
There  may  be  also  pressure  on  the  sub- 
clavian vein,  and  oedema  of  the  hand  and 
arm  rnay  be  present.  The  external  jugular 
vein  is  also  commonly  involved  and  be- 
comes distended  and  varicose.  When  the 
aneurism  is  seated  on  the  first  portion  of 
the  vessel,  the  mternal  jugular  and  verte- 
bral veins  are  pressed  upon,  giving  rise  to 
oedema  and  lividity  of  the  head  and  face, 
and  congestion  of  the  brain,  producing 
sometimes  a  semi-comatose  state.  It  may 
irritate  the  phrenic  nerve,  causing  a  spas- 
modic action  of  the  diaphragm ;  or,  on  the 
right  side,  the  recurrent  laryngeal  nerve 
may  be  involved,  causing  a  paralysis  of 
the  vocal  cord  on  that  side.  It  may  like- 
wise interfere  with  the  trachea  or  oeso- 
phagus, producing  stridulous  breathing  or 
dyspnoea  and  difficulty  in  swalloMdng,  and 
finally  it  may  press  on  the  clavicle  or  first 
rib,  causing  erosion  of  these  structmres. 

Diagnosis. — Two  points  have  to  be  con- 
sidered in  the  diagnosis  of  subclavian 
aneurism  —  1st,  its  diagnosis  from  other 
tumom-s,  and  2nd,  its  exact  situation  and 
diagnosis  from  aneurism  in  other  vessels. 
The  most  common  swelling  for  which  sub- 
clavian aneurism  may  be  mistaken  is  en- 
larged glands,  which  are  often  found  in  this 
situation.  The  character  of  the  pulsation 
and  the  fact  that,  as  a  i-ule,  the  enlarged 
glands  can  be  lifted  off  the  vessel,  when  all 
pulsation  ceases,  is  generally  sufficient  to 
establish  the  diagnosis.  Chronic  abscess 
may  also  be  mistaken  for  aneurism,  and 
aneiurism  for  chronic  abscess ;  but,  by  at- 
tention to  the  history  of  the  case  and  care- 
ful manipulation,  the  time  nature  of  the 
tumour  can  be  made  out.  Mayo  relates  a 
case,  in  which  an  exostosis  on  the  first  rib 
pushed  forwards  and  flattened  the  sub- 
clavian artery,  and  caused  a  prominent 
and  pulsating  sweUing  above  the  clavicle 
much  simulatLng  subclavian  aneurism. 
A  subclavian  aneurism  may  be  mistaken 
for  a  carotid  or  innominate  aneurism,  or 
even  for  one  of  the  aorta  itself,  and  it  is 
often  a  matter  of  great  difficulty  to  ascer- 
tain from  which  of  these  vessels  the  timiour 
springs.  A  sign  of  importance,  in  diagnosing 
between  carotid  and  subclavian  aneurism, 
is  the  character  of  the  distal  pulse.  If  the 
radial  pulse  is  weaker  on  the  affected  side 
than  on  the  other,  the  anemism  is  probabl.v 
subclavian ;  whereas,  if  there  is  a  marked 
difference  in  the  temporal  pulses  of  the  two 
sides  of  the  body,  it  is  probably  carotid.  _ 

Prognosis. — At  first  small,  a  subclavian 
anemism  may  for  some  time  remain  almost- 
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Btationary,  or  only  increase  very  slowly. 
After  a  time,  however,  it  augments  rapidly, 
and  has  a  tendency  in  many  cases  to  be- 
come diflftised.  In  the  earlier  stages,  and 
sometimes  even  after  it  has  been  increasing 
rapidly,  a  spontaneous  civre  may  take  place. 
In  some  of  these  cases,  pulsation  suddenly 
ceases,  as  if  the  distal  vessel  had  become 
blocked,  and  the  swelling  subsides  ;  in  other 
cases,  there  is  a  gradual  diminution  in  the 
pulsation  and  an  abatement  in  the  severity 
of  the  symptoms,  and  the  aneurism  becomes 
solid  and  compact.  "When  a  subclavian 
aneurism  becomes  diffused,  it  loses  its  de- 
fined shape,  contracts  adhesions  to  surround- 
ing parts,  and  approaches  nearer  and  nearer 
to  the  surface.  It  may  burst  externally,  or 
into  the  pleural  ca-\aty,  bronchi,  or  trachea. 
It  may  cause  death  from  pressure  on  the 
windpipe  and  suffocation,  or  from  irritative 
fever  and  exhaustion. 

Treatment. — Probably  there  is  no  class 
of  external  aneurisms  in  which  the  surgical 
treatment  is  so  unsatisfactory  and  the  out- 
look so  gloomy  as  in  subclavian  aneurism. 
All  the  various  means  of  treating  external 
aneurism  have  been  resorted  to,  with  a  very 
small  amount  of  success  and  with  repeated 
failures,  and  it  becomes  a  question  whether 
it  is  not  more  expedient  to  abandon  these 
measures,  and  to  treat  the  cases  on  the  or- 
dinary principles  of  internal  aneurism,  by 
rest,  attention  to  diet,  and  medicine.  At  all 
events,  in  the  majority  of  cases  the  surgeon 
will  best  fulfil  his  duty  to  his  patient  by 
endeavouring,  in  the  first  instance,  to  bring 
about  this  condition  of  so-called  spon- 
taneous cure  by  these  means.  But  should 
they  faU,  or  should  the  disease  be  spreading 
so  rapidly  as  to  preclude  any  attempt  to 
cure  the  aneurism  in  this  way,  the  question 
of  surgical  treatment  will  have  to  be  con- 
sidered. All  the  various  plans  of  treating 
external  aneurism  have  been  adopted  in 
these  cases:  pressiure,  either  direct  or  in- 
direct, both  on  the  cardiac  and  distal  side 
of  the  aneurism ;  proximal  or  distal  liga- 
ture; injection  of  ergo  tin  into  the  neigh- 
bourhood of  the  sac ;  manipulation ;  gal- 
vano-puncture  and  amputation  at  the 
shoulder-joint,  have  all  been  resorted  to, 
though  with  a  very  scanty  amount  of  suc- 
cess. 

1.  Direct  pressure,  where  the  anevur- 
ism  implicates  the  third  portion  of  the 
vessel,  has  been  said  to  succeed  in  some 
cases,  and  its  employment  holds  out  a  cer- 
tain prospect  of  success.  At  all  events,  it 
can  do  no  harm,  and  ought  always  to  be 
tried  in  the  first  instance,  either  alone  or  as 
an  accessory  to  proximal  or  distal  pressure. 
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It  may  be  applied  either  by  means  of  a 
weight,  such  as  a  bag  of  shot,  or  by  a 
leaden  cap.  It  is,  however,  difficult  to  ap- 
ply satisfactorily,  and  in  some  of  the  cases 
in  which  a  cme  has  been  said  to  have  been 
effected  by  these  means,  there  is  consider- 
able doubt  whether  the  recovery  was  not 
to  be  attributed  to  other  causes. 

2.  Pressv/re  on  the  Cardiac  Side  of  tJie 
Aneurism. — On  account  of  the  position  of 
the  artery,  compression  can  rarely  be  ap- 
phed  in  this  situation,  and  it  is  only  in  ex- 
ceptional cases  that  the  artery  rises  so  high 
as  to  permit  of  pressure  on  its  cardiac  side. 
Poland  records  a  case  in  which  it  was  en- 
tirely successful,  but  this  success  was  mainly 
due  to  the  'probable  existence  of  a  super- 
numerary cervical  rib,  and  the  imusually 
lengthened  and  abnormal  course  of  the 
subclavian  ai'tery.'  Acupressure,  or  direct 
compression  of  the  exposed  innominate  ar- 
tery, has  been  adopted  in  two  instances  by 
Porter  and  Bickersteth.  In  Porter's  case 
the  pressure  was  made  after  the  artery  had 
been  exposed,  by  an  instrument  resembling 
a  small  lithotrite.  The  patient  died  on  the 
tenth  day  from  secondary  haemorrhage. 
In  Bickersteth's  case  the  pressure  was  made 
by  a  leaden  wire  passed  round  the  vessel, 
and  this,  by  means  of  a  series  of  india- 
rubber  springs,  was  made  to  compress  the 
vessel  so  as  to  control  the  circulation.  On 
the  second  day  the  wire  broke,  and  the  in- 
nominate artery  was  then  hgatured.  Death 
took  place  on  the  sixth  day  afterwards  from 
haemorrhage. 

3.  Distal  compression  by  itself  can 
hardly  be  expected  to  succeed,  but  may  be 
useful .  as  an  adjunct  to  cardiac  or  direct 
pressure.  Porter  records  a  case  in  which 
the  size  and  pulsation  of  the  tumour  was 
temporarily  reduced  by  compression  of  the 
axillary  artery,  by  means  of  a  probe  passed 
under  the  vessel,  after  it  had  been  exposed 
and  bridged  over  by  a  loop  of  wire.  The 
benefit  was  only  temporary,  and  the  tumour 
recommenced  growing. 

4.  Proximal  ligature  is  the  treatment 
which  has  been  tried  most  extensively,  but 
with  almost  uniformly  bad  results.  Four 
different  operations  have  been  performed 
— viz.  {a)  hgature  of  the  innominate ;  (6) 
ligature  of  the  first  part  of  the  subclavian ; 
(c)  ligature  of  both  subclavian  and  carotid, 
just  beyond  their  origins;  (d)  ligatmre  of 
subclavian,  carotid,  and  vertebral,  just  after 
their  commencement.  To  these  T.  T.  Sa- 
bine  proposes  to  add  a  fifth — viz.  ligature 
of  the  carotid,  the  subclavian,  and  all  the 
branches  of  the  latter,  except  the  superior 
intercostal.     The  innominate   has  been 
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ligatured  in  sixteon  cases,  and  in  every  in- 
stance hwt  one  with  a  fatal  result,  and  in 
that  the  common  carotid  was  also  tied,  simul- 
taneously, an  inch  above  the  bifurcation, 
and  the  vertebral  artery  on  the  fifty-fourth 
day,  to  control  secondary  hffimorrhage. 

Ligature  of  the  first  portion  of  the  sub- 
clavian has  been  uniformly  fatal  in  aU  cases 
but  two,  from  secondary  haemorrhage.  It 
seems  right,  therefore,  to  banish  this  opera- 
tion from  our  means  of  cm-e,  until  some 
form  of  ligature  can  be  adopted  which  will 
be  successful  in  preventing  secondary 
hsemoiThage. 

Ligature  of  the  carotid  and  subclavian, 
just  beyond  the  bifurcation  of  the  innomi- 
nate, has  been  advocated  by  some  as  a  means 
of  cure  in  subclavian  anem-ism.  The  object 
in  tying  the  carotid  is  to  render  more  cer- 
tain the  formation  of  a  proximal  clot  in  the 
innominate  artery.  Probably  this  end  is 
achieved,  but,  the  branches  of  the  subcla- 
vian remaining  pervious,  so  much  blood  is 
retm'ned  into  this  vessel  as  to  prevent  the 
formation  of  a  distal  clot,  and  secondary 
haemorrhage  therefore  results.  In  three 
cases  in  which  this  plan  was  adopted,  the 
treatment  was  unsuccessful. 

In  cases  of  subclavio-axillary  aneurism, 
or  anem'ism  low  down  on  the  subclavian 
artery,  Ugature  of  the  second  portion  of 
the  vessel  by  dividing  the  outer  half  or 
two-thii'ds  of  the  scalenus  anticus  muscle 
is  practicable,  and  has  been  followed  by 
good  results.  Poland  records  twenty-one 
cases,  of  which  nine  recovered. 

5.  Distal  has  been  resorted  to  in 
a  few  cases,  with  vmiformly  bad  results,  and 
indeed  it  seems  scarcely  possible  that  any 
good  can  be  expected  from  this  plan  of  treat- 
ment, which  would  apparently  have  the  re- 
sult of  increasing  rather  than  diminishing 
the  aneurism.  For,  between  the  sac  and  the 
ligature  are  the  numerous  large  branches 
of  the  axillary,  which  would  continue  to  be 
supplied  by  blood  passing  through  the  anem'- 
ism in  such  quantities  as  to  preclude  the 
chance  of  any  consolidation  taking  place. 

6.  Injection  of  Ergotim  into  the  tissues 
in  the  immediate  neighbourhood  of  the  sac 
has  been  employed,  and  in  three  cases  by 
Langenbeck  has  been  said  to  be  successful. 
More  extended  observation  requires  to  be 
made  before  it  can  be  proved  that  any  de- 
cided beneficial  results  are  to  be  obtained 
from  tills  plan  of  treatment.  It  is  possible 
in  those  cases  where  recovery  has  been  said 
to  follow  this  operation,  that  the  cure  was 
spontaneous. 

7.  Manipulation  was  first  recommended 
by  Sir  William  Fergusson  for  the  ciu-e  of 


subclavian  aneurism.  It  has  been  adopted 
in  some  few  cases,  and  in  one  case  (Littrd's) 
with  the  most  satisfactory  results.  The 
treatment  in  most  of  the  other  cases,  even 
if  it  has  not  been  beneficial,  at  all  events 
has  done  no  harm,  and  it  would  therefore 
appear  that  it  undoubtedly  Aeserves  a  fur- 
ther trial.  The  cases  in  whioh  this  treat- 
ment is  most  applicable  are  those  where 
there  is  a  thick  sac-wall,  pointing  to  the 
probabihty  of  fibrine  having  been  deposited 
in  its  interior,  and  where  the  aneurism  ia 
easily  accessible. 

8.  Galvano-pimcttore  has  been  tried  in 
these  cases,  in  one  instance  with  success. 
The  result  of  the  same  treatment  in  anem'- 
isms  elsewhere  is  not  such,  however,  as  to 
encourage  us  to  hope  for  any  but  the  most 
temporary  reUef  from  this  measure  ;  though 
at  the  same  time  it  must  always  be  re- 
garded as  a  possible  means  of  cure  in  cases 
which  cannot  be  treated  in  any  other 
manner.     See  Electrolysis;  Acupdnc- 

TUKE. 

9.  Amputation  at  the  Shoulder-joint. — 
This  formidable  measm'e  was  first  suggested 
by  Sir  WiUiam  Fergusson,  as  a  mode  of 
treatment  in  cases  of  subclavian  aneurism 
which  are  inaccessible  to  any  other  plan  of 
treatment,  and  in  which  the  aneurism  is 
rapidly  increasing  and  evidently  must  soon 
terminate  the  existence  of  the  patient. 
It  must  be  confessed  that  this  is  a  de- 
sperate measm-e,  since  it  involves  the  loss 
of  a  most  important  member  (in  very 
many  instances  the  right  arm),  and  ought 
to  be  reserved  for  those  cases  in  which  it  is 
quite  evident  that  the  anem'ism  is  rapidly 
increasing,  and  that  other  means  are  of 
no  avail ;  or,  in  those  cases  where  the  limb 
is  gangrenous,  or  threatens  to  become  so. 
Certainly,  it  seems  preferable  to  adopt  this 
measure  rather  than  to  resort  to  any  of  the 
formidable  operations  of  Hgatm'e  of  the 
arteries  on  the  cardiac  side,  to  which  allusion 
has  been  made,  and  which  have  almost 
invariably  terminated  fatally. 

To  sum  up.  It  would  appear  that  in  cases 
of  subclavian  anemism  an  attempt  should 
first  be  made  by  rest,  careful  dietary,  and 
medicinal  treatment,  to  bring  about  the  so- 
called  spontaneous  cm'e.  Failing  this,  if 
the  aneurism  is  situated  in  the  third  part 
of  the  artery,  direct  pressure,  and  then  ma- 
nipulation, should  be  fairly  tried,  since 
these  measiu*es  hold  out  the  best  prospect 
of  success.  If  the  disease  is  in  the  first 
portion  they  cannot,  however,  be  adopted ; 
and  it  may  be  right  to  perform  the  distal 
operation  by  tying  the  third  portion  of  the 
subclavian,  as  a  preliminary  to  amputation 
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at  the  shoiUder-joint.  If  these  vaiious 
plans  have  been  thoroughly  tried,  and  in 
spite  of  all  treatment  the  aneurism  is  in- 
creasing, amputation  at  the  shoulder -joint 
holds  out  a  better  hope  of  preserving  the 
patient's  life  and  curing  his  aneurism  than 
any  form  of  proximal  hgatm'e,  and  ought 
certainly  to  be  adopted. 

T.  Pickering  Pick. 

SUBCLAVIAN"   ARTERY,  The.— 

This  vessel  carries  blood  to  the  upper  ex- 
tremity, to  the  side  of  the  neck,  and  to  the 
brain.  The  right  vessel  starts  from  the 
bifiu'cation  of  the  innominate,  the  left  from 
the  aortic  arch  beyond  the  left  common 
carotid.  Each  artery  is  divided  into  three 
stages  by  the  anterior  scalene  muscle.  The 
relations  of  the  first  stage  differ  on  the  right 
and  left  sides,  but  the  second  a^id  third 
stages  on  the  two  sides  are  similar. 

I.  The  first  stage  of  the  right  subclavian 
passes  from  the  innominate  to  the  inner 
border  of  the  anterior  scalene  muscle.  It 
extends  forwards,  upwards,  and  outwards 
from  the  right  sterno- clavicular  articulation. 

In  front  are  the  cutaneous  structui-es 
and  the  muscles  attached  to  the  inner  end 
of  the  clavicle ;  but  immediately  on  it  are 
the  internal  jugular  and  vertebral  veins,  the 
pneumogastric  nerve,  and  sympathetic  car- 
diac nerves.  Behind,  the  longus  colli  muscle, 
the  sympathetic  cord,  and  the  recurrent 
laryngeal  nerve.  Internally,  the  common 
carotid  artery  and  the  trachea.  Externally 
and  below,  the  pleura  and  the  recurrent 
laryngeal  nerve. 

The  first  stage  of  the  left  subclavian 
passes  from  the  aortic  arch  to  the  inner 
border  of  the  left  anterior  scalene  muscle ; 
its  length  is  three  and  a  half  inches.  In  front 
are  the  left  lung  and  pleura ;  behind,  the 
longus  colh,  the  oesophagus,  and  the  thoracic 
duct ;  to  the  outer  side  is  the  pleura ;  on 
the  inner  side  is  the  trachea,  oesophagus, 
thoracic  duct,  recurrent  laryngeal  nerve,  and 
the  left  carotid  artery.  The  pneumogastric 
and  phrenic  nerves,  and  the  internal  jugular 
and  subclavian  veins,  converging  to  form 
the  left  innominate,  are  on  a  plane  anterior 
to  the  vessel. 

Ligation.— On  the  right  side  the  artery 
is  exposed  by  the  same  operation  as  that 
described  for  the  Innominate.  On  the  left 
side  the  vessel  is  exposed  as  follows :— Place 
the  patient  m  the  recumbent  position ;  de- 
press the  shoulder  ;  make  an  incision  fr-om 
the  sternal  notch  upward  along  the  inner 
edge  of  the  stemo-mastoid  for  a  distance  of 
three  mches  ;  another,  a  horizontal  incision, 
IS  commenced  one  inch  above  the  lower 
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end  of  the  former,  and  carried  outwards  for 
a  distance  of  two  inches,  half  an  inch  above 
the  clavicle.  Reflect  the  flap,  with  the 
sterno-mastoid  detached  from  its  origin ; 
avoid  or  tie  the  anterior  jugular  vein;  divide 
and  raise  the  sterno-hyoid  and  -thyroid  mus- 
cles ;  with  the  forefinger  feel  for  the  inner 
edge  of  the  anterior  scalene  muscle ;  pull 
inwards  the  internal  jugular  vein.  Pass  the 
needle  from  before  backwards — i.e.  below 
upwards — avoid  the  phrenic,  and  keep  close 
to  the  vessel  to  avoid  the  pleura. 

II.  The  second  stage  of  the  artery  is 
that  behind  the  anterior  scalene  muscle; 
in  length  it  is  about  three-fourths  of  an 
inch. 

In  front  is  the  anterior  scalene  muscle, 
and  on  the  muscle  lie  the  phrenic  nerve,  and 
the  transversales  colli  and  humeri  arteries. 
Behmd,  the  cord  of  the  brachial  plexus 
formed  by  the  eighth  cervical  and  first 
dorsal.  Below,  the  pleura,  and  above,  the 
brachial  plexus. 

Ligation  of  the  second  stage  is  per- 
formed  by  steps  almost  identical  with  those 
for  ligation  of  the  third,  until  the  outer 
edge  of  the  scalene  muscle  is  reached.  It 
is  then  necessary  to  cut  the  muscle  for  some 
distance.  To  do  this,  feel  for  the  scalene 
tubercle,  pass  a  director  behind  the  muscle, 
and  nick,  or  cut  it  to  the  extent  of  half  an 
inch  or  even  two -thirds  of  its  breadth ;  the 
danger  of  cutting  too  far  lies  in  wounding 
the  phrenic  nerve.  The  lower  down  the 
muscle  is  cut  the  safer  is  the  nerve. 

III.  The  third  stage  of  the  subclavian 
passes  from  the  outer  border  of  the  anterior 
scalene  muscle  to  the  outer  border  of  the 
first  rib.    The  length  is  about  two  inches. 

Jii  front,  are  :  the  skin ;  superficial  fascia 
with  clavicular  branches  of  the  superficial 
cervical  plexus  of  nerves  ;  platysma ;  deep 
fascia.  The  clavicle,  the  subclavius  muscle, 
the  supra- scapular  artery,  and  the  subcla- 
vian vein  run  nearly  parallel  coinrses  in 
front  of  the  artery.  The  external  jugular 
vein  and  the  nerve  to  the  subclavius  cross 
it.  Behind  is  the  middle  scalene  muscle, 
separated  by  the  lowest  cord  of  the  brachial 
plexus.  Below,  the  first  rib  and  the  first 
serration  of  the  serratus  magnus,  and  above, 
the  cords  of  the  brachial  plexus. 

Ligation. — Place  the  patient  in  the  posi- 
tion of  repose,  with  the  shoulder  depressed. 
The  operator  takes  his  stand  between  the 
abducted  upper  limb  and  the  ti-unk.  PuU 
the  skin  down  over  the  centre  of  the  clavicle ; 
cut  for  a  distance  of  three  inches  along  the 
centre  of  the  clavicle,  severing  the  cutaneous 
structiires  and  the  platysma.  Allow  the 
skin  to  retract ;  avoid  the  transversaUs  colli 
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and  humeri  veins  if  possible,  and  open  the 
deep  fascia.  With  a  director  or  knife  clear 
the  tissues  between  the  posterior  belly  of 
the  omo-hyoid  and  the  clavicle.  Draw  the 
muscle  mentioned  upwards;  feel  for  the 
scalene  tubercle  and  the  arterial  piilsations, 
and  clearing  the  front  of  the  artery  and 
opening  its  sheath,  pass  the  needle,  with  the 
left  forefinger  on  the  scalene  tubercle,  from 
behind  forwards  to  avoid  the  brachial  plexus. 
It  is  best  to  pass  the  needle  obliquely. 
Difficulties  and  dangers  :  (1)  Wounding  the 
external  jugular  vein  by  cutting  too  far  for- 
wards. (2)  Woimding  an  abnormal  cephalic 
by  cutting  too  far  out.  (3)  Venous  bleed- 
ing to  a  great  extent  from  the  transversaUs 
colli  and  humeri  veins.  Veins,  when  bleed- 
ing, are  to  be  compressed  or  tied.  (4)  Find- 
ing the  omo-hyoid  boimd  down,  or  attached, 
to  the  clavicle.  (5)  The  stemo-mastoid 
muscle  or  the  trapezius,  or  both,  may  re- 
quire cutting,  owing  to  their  wide  attach- 
ments to  the  clavicle.  (6)  Picking  up  the 
lowest  brachial  cord.  (7)  Woimding  the 
subclavian  vein.  (8)  Difficulty  in  seeing 
the  needle-end  when  it  is  passed,  owing 
to  a  deeply-placed  artery  in  a  short,  fat 
neck,  with  a  high  clavicle. 

James  Cantlie. 

SUBCONJUNCTIVAL  ECCHYMO- 
SIS  (Hyposphagma). — The  ruptm-e  of  a 
small  vessel  imder  the  bulbar  conjunctiva 
is  a  frequent  occurrence.  It  suddenly  gives 
to  '  the  white  of  the  eye '  a  more  or  less 
extensive  purple  hue,  which  causes  the 
patient  much  concern.  It  is  common  in 
old  people,  but  may  occur  in  the  yoimg,  and 
even  in  children,  from  severe  straining,  as 
in  hooping  cough,  vomiting,  or  raising  heavy 
weights.  It  is  of  not  the  slightest  import- 
ance, doing  no  damage  to  the  eye. 

Treatment. —  If  no  measm-es  be  taken, 
the  extravasated  blood  gi-adually  becomes 
absorbed.  The  process  may  be  hastened 
by  the  application  of  a  tight  bandage. 

H.  E.  SwANzy. 

SUBCUTANEOUS  INJECTION.  See 
Hypodermic  Injection. 

SUBPERIOSTEAL  EESECTION.— 
Since  the  beautiful  experiments  of  Oilier, 
there  has  always  been  a  fascination  for 
subperiosteal  operations,  partly  on  account 
of  the  regeneration  of  bone,  and  partly  on 
accoimt  of  the  intimate  relation  which  the 
tendons  have  with  the  new  bone  obtained 
by  this  method.  But  opinion  has  changed 
very  much  as  to  the  desirability  of  sub- 
periosteal resection  in  the  treatment  of 
joints.  There  is  no  mechanical  difficulty  in 


the  operation  when  it  is  done  for  disease, 
for  the  periosteum,  being  thick  and  vascular, 
peels  off  very  readily  from  the  bone.  But, 
in  the  case  of  primary  excision  for  injury, 
the  periosteum  is  with  difficulty  preserved 
uninjured,  being  in  no  way  distinguishable 
from  a  loose  connective  tissue.  In  such 
cases,  the  amount  of  bruising  and  laceration, 
to  which  it  is  necessarily  exposed  by  the 
use  of  the  raspatory  and  elevator,  defeats 
the  object  with  which  it  has  been  so  care- 
fully preserved,  and  as  a  consequence  the 
periosteum  frequently  dies. 

First,  then,  as  to  joints,  the  advantages 
of  this  particular  method  of  excision,  even 
when  successfully  accompUshed,  are  very 
doubtful,  for  the  amount  of  bone  that  may 
be  and  often  is  thrown  out  around  the  new 
joint  wUl,  if  excessive,  increase  the  diffi- 
culties of  obtaining  a  movable  joint.  In 
the  knee,  where  complete  osseous  anky- 
losis is  desned,  there  is  very  Uttle  perios- 
tetun  to  preserve,  so  that,  in  the  only  joint 
in  which  such  new  bone  would  be  an  ad- 
vantage, there  are  no  means  of  doing  a  sub- 
periosteal resection.  See  Joints,  Excision 
of. 

Another  very  serious  objection  to  this 
method  in  the  case  of  diseased  joints  and 
carious  bones  is  that,  in  preserving  the  peri- 
osteum, some  risk  is  run  of  a  return  of  the 
disease  when  the  new  bone  is  produced. 

Consequently,  as  far  as  joints  are  con- 
cerned, this  method  of  operating  is  not  in 
such  general  favour  as  it  was  some  years 
ago,  when  first  suggested  by  M.  OUier.  And 
the  experience  of  most  surgeons  is  that  the 
older  operation,  in  which  the  periosteum  is 
not  so  carefully  preserved,  yields  as  good  if 
not  better  resiilts  than  the  more  tedioiis  and 
prolonged  operation  of  subperiosteal  resec- 
tion. 

In  some  cases  of  excision  of  a  joint,  a 
considerable  portion  of  the  shaft  of  a  bone 
may  requu-e  removal.  Under  such  circum- 
stances, the  periosteum  should  be  carefully 
preserved,  to  prevent  the  shortening  of  the 
limb  that  might  otherwise  occm- ;  but  the 
instances  in  which  this  is  necessary  are 
very  few  in  number,  and  do  not  invalidate 
the  argument  that  has  been  previously  given 
as  to  the  objection  against  the  general  adop- 
tion of  subperiosteal  resection  of  jomts. 

For  caries  of  hone  this  method  of  re- 
moving the  disease  may  be  of  service,  as, 
for  instance,  in  excision  of  the  os  calcis ; 
but  there  is  some  danger  of  a  return  of  the 
disease,  as  has  been  akeady  pointed  out. 
See  Cahies,  Causes  of.  But  there  is  not 
much  evidence  forthcoming  as  to  this  pos- 
sible result,  so  that  the  objection  may  after 
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all  be  a  fanciful  one.  The  periosteum  is 
very  easily  lifted  from  the  bone,  and  should, 
as  far  as  possible,  be  left  connected  with  the 
tendo  AchiUis,  this  connection  with  the  new 
bone  being  one  of  the  main  objects  of  the 
operation. 

In  acute  necrosis,  this  operation  will  be 
found  of  undoubted  value.  _  Where  the 
whole  or  greater  part  of  the  diaphysis  of  a 
long  bone  has  suddenly  become  necrosed 
in  acute  diffuse  Periostitis  (as  has  been 
pointed  out  in  the  article  on  that  subject), 
the  dead  part  may  be  exposed  and  quickly 
removed  in  the  earliest  stage  of  the  disease 
before  any  new  bone  has  been  formed  by 
the  inflamed  periosteum.  The  long  and 
tedious  course  of  the  disease  is  thereby 
considerably  shortened,  and  instead  of  wait- 
ing till  the  periosteum  has  fonned  an  in- 
vaginating  sheath,  which  is  the-sepresen- 
tative  of  the  new  shaft,  as  was  formerly 
the  practice,  the  dead  bone  is  at  once 
removed,  and  the  suppm-ation  thereby  re- 
duced to  a  minimum.  A  very  natmal  fear 
has  always  been  entertained  that  the  new 
shaft  would  not  be  of  the  same  length  as 
the  old  one,  even  if  its  thickness  and  strength 
were  equally  good.  "When  two  bones  exist 
side  by  side  and  only  one  is  affected,  as  in 
the  case  of  the  tibia  and  fibula  or  the  radius 
and  ulna,  this  fear  would  appear  to  be 
groundless ;  and  the  experience  of  many 
surgeons  has  proved  that,  in  these  instances, 
the  healthy  bone  maintains  the  length  of 
the  limb  while  the  periosteum  of  the  other 
is  forming  new  bone.  In  single  bones,  such 
as  the  femilr  and  humerus,  a  very  large 
portion  of  the  shaft  has  been  successfully 
removed  before  the  periosteum  has  formed 
its  invaginating  sheath,  and  no  shortening 
has  been  observed.  But  the  writer  is  not 
aware  that  any  surgeon  has  successfully 
performed  subperiosteal  resection  in  the 
manner  above  indicated  of  the  whole  shaft 
of  either  the  humerus  or  the  femur  with- 
out a  very  considerable  shortening  of  the 
limb. 

Transplantation  of  bone  was  thought- 
fully designed  for  a  case  of  this  kind  by  Dr. 
Willi  am  Macewen  of  Glasgow,  and  success- 
fully carried  out  in  1879  and  1880.  The 
whole  shaft  of  the  humerus  had  been  re- 
moved from  the  upper  and  lower  epiphyses 
by  subperiosteal  resection,  and  doubts  were 
at  that  time  entertained  as  to  the  integrity 
of  the  periosteum.  The  wounds  healed  com- 
pletely in  a  few  months,  but  bone  was  only 
reproduced  for  about  an  inch  and  three 
quarters  firom  the  head  of  the  humerus. 
From  this  point  down  to  the  condyles  it  was 
completely  absent,  leaving  a  deficiency  of 


over  two-thirds  of  the  himieral  shaft.  The 
arm  was  therefore  to  a  gi-eat  extent  useless, 
for  there  was  no  fixed  point  from  which  the 
elbow  could  act.  The  condition  was  the  same 
a  year  afterwards,  when  the  first  operation 
of  transplantation  of  bone  was  successfully 
accomplished.  Wedges  of  bone,  with  the 
periosteum  which  covered  them,  were  re- 
moved from  some  cases  of  deformed  tibiae 
which  were  at  that  time  under  the  care  of 
Dr.  Macewen,  and  utUised  for  the  purpose. 
These  were  cut  into  small  fragments  and 
inserted  in  a  groove  that  had  been  pre- 
viously made  between  the  muscles  of  the 
arm,  immediately  adjoining  the  upper  ex- 
tremity of  the  humerus. 

'  The  former  presence  of  bone  was  no- 
where indicated,  and  the  sole  guide  as  to 
the  correct  position  into  which  the  trans- 
plant was  to  be  placed  was  an  anatomical 
one.'  This  operation  was  performed  thi-ee 
times,  when  the  gap  was  completely  filled 
up.  The  ultimate  result  at  the  end  of  a 
year  and  four  months  was  a  most  brilliant 
success,  for  the  bone  was  firmly  united 
throughout  its  whole  length,  and  only  half 
an  inch  shorter  than  its  fellow.  See  Bone- 
Graf  tmg  under  Grafting. 

If  transplantation  in  this  way  proves  on 
further  experience  to  be  as  successful  as  it 
was  shown  to  be  in  this  case,  then  there 
win  no  longer  be  the  same  objection  to 
removal  of  the  whole  shaft  of  a  long  bone 
as  there  appears  to  be  at  the  present  time. 

In  amputation  through  the  shaft  of  a 
long  bone,  periosteal  flaps  may  be  advan- 
tageously made,  a  method  which  is  distinctly 
derived  from  the  other  subperiosteal  opera- 
tions. It  diminishes  the  chance  of  subse- 
quent necrosis  of  the  sawn  surface  of  the 
bone,  covers  over  any  little  irregularity  of 
the  section,  and,  by  the  rapid  foi-mation  of 
new  bone  at  the  end  of  the  stump,  produces 
a  rounded  end  to  the  bone  more  quickly 
than  is  obtained  by  the  older  method  of 
amputation.  Aiter  making  a  circular  sweep 
round  the  bone,  the  periosteum  may  be 
pushed  back  with  the  elevator,  and  the  saw 
applied.  If  done  in  this  way  there  is  very 
httle  delay,  and  the  operation  is  not  materi- 
ally lengthened.  H.  H.  Glutton. 

SUBUNGUAL  EXOSTOSIS.— This 
almost  always  occm's  on  the  gi-eat  toe, 
arising  with  a  sessile  base  from  the  last 
phalanx.  It  is  common  in  early  life,  and 
more  frequent  in  gu-ls.  Its  sti-uctm'e  is 
that  of  spongy,  cancellous  bone,  tipped 
with  a  layer  of  cartilage.  Its  size  is  usually 
that  of  a  small  currant.  As  it  occasions, 
if  allowed  to  persist,  much  inconvenience  in 


5i8 


Subungual  Exostosis 


■walking,  it  should  be  removed  early,  and 
completely  as  well,  otherwise  recurrence 
and  sarcomatous  changes  are  very  likely  to 
occui'.  Ether  being  given,  and  as  much  of 
the  naU  removed  as  will  thoroughly  expose 
the  exostosis  and  its  base  of  origin,  a  deep 
groove  is  to  be  cut  round  the  exostosis  with 
a  small,  strong-backed  scalpel,  and  removal 
completely  effected  with  fine-cutting  bone- 
forceps.  The  foot  should  be  kept  quiet  for 
a  few  days  on  a  back  spUnt,  and  one  of  the 
following  dressings  made  use  of :  iced  lead- 
lotion,  carbolic  oil  (1  in  40),  or  a  saturated 
solution  of  boracic  acid  applied  by  means 
of  two  thicknesses  of  Hnt,  the  deeper  one 
of  which  is  only  removed  once  in  twelve 
hom's,  the  other  being  resoaked  and  re-  ' 
applied  every  two  or  three  hours.  | 
W.  H.  A.  Jacobson. 

SUPPOSITORIES  are  preparations  of 
drugs,  which  are  moulded  in  the  shaj)e  of 
small  cones  suitable  for  administration  by 
the  rectum. 

The  PharmacopcEia  authorises  supposi- 
tories containing  morphia,  lead  and  opiimi, 
tannic  acid,  mercury,  cai-bolic  acid  and 
iodoform;  but  many  other  drugs  may  be 
advantageously  administered,  in  the  form 
of  suppositories  or  pessaries,  which  differ 
from  suppositories  only  in  their  larger  size, 
and  in  being  used  in  the  vagina  instead  of 
in  the  rectrnn. 

Cocoa  butter  is  very  frequently  used  as 
the  menstruum  for  suppositories ;  it  melts 
quickly,  and  so  the  full  effect  of  the  drug 
which  it  carries  wiU  be  quickly  obtained. 
Curd  soap  is  ordered  in  the  Pharmacopoeia 
for  tannic  acid  and  carboHc  acid  supposi- 
tories. Morphia  suppositories  are  dii-ected 
to  be  made  either  with  cocoa  butter  or  cm-d 
soap.  Curd  soap  dissolves  slowly,  and  so 
the  local  effects  of  di'ugs  mixed  with  it  will 
be  more  prolonged.  Suppositories  may  also 
be  made  of  gelatine  and  glycerine,  in  the 
proportion  of  one  ,part  of  the  former  to  four 
of  the  latter. 

Nutrient  suppositories  may  be  efficiently 
and  easily  made  in  either  of  the  following 
ways: — 1.  Take  equal  weights  of  concen- 
trated peptonised  milk  and  cocoa  butter; 
warm  the  cocoa  butter  in  a  mortar  and  mix 
the  peptonised  milk  with  it;  then  divide 
and  mould  the  mixture  into  suppositories 
weighing  a  drachm  and  a  half.  Each  sup- 
pository wiU  be  equivalent  to  about  an 
ounce  and  a  half  of  milk.    2.  Take  equal 

Earts  of  Koch's  meat  peptone  and  cocoa 
utter ;  warm  the  latter  and  mix  the  pep- 
tone with  it,  and  mould  the  mixtm-e  to  the 
required  shape. 


Eectal  medication  is  useful  when,  firom 
any  cause,  medicine  is  rejected  by  tht 
stomach,  or  when  the  local  effects  of  the 
drugs  are  required. 

Suppositories  may  be  either  anodyne, 
purgative,  astringent,  disinfectant,  or  nutri- 
tive. Morphia  (gr.  ^)  and  belladonna  (gr.  i 
to  2)  are  the  most  useful  anodynes ;  but  if 
their  employment  be  objectio'nable,  iodo- 
form suppositories  (gr.  v.)  wiU  often  be  found 
useful.  After  operations  on  the  rectum, 
anus,  urethra  or  bladder,  the  introduction 
of  a  half-grain  morphia  suppository  into 
the  rectum  is  followed  by  great  rehef  from 
both  pain  and  spasm.  A  similar  supposi- 
tory is  very  valuable  for  allaying  the  pam 
consequent  on  disease  of  the  surrounding 
organs — e.g.  in  acute  cystitis  with  strangury 
and  in  painful  chordee. 

The  introduction  of  a  piece  of  soap  into 
the  rectum  is  a  well-known  popular  remedy 
for  constipation.  Suppositories  containing 
aloine  (gr.  j.),  elaterium  (gr.  i),  gamboge 
(gr.  v.),  or  podophyUin  (gr.  j.),  may,  in  suit- 
able cases,  be  employed  as  rectal  pm-gatives. 

Astringent  suppositories  may  be  em- 
ployed for  catarrh  or  simple  ulceration  of 
the  rectum  or  vagina,  and  disinfectant  ones 
may  be  serviceable  in  mahgnant  ulceration 
of  the  rectum  or  uterus,  &c. 

Nutrient  suppositories  offer  no  advan- 
tages over  nutrient  enemata,  except  the 
ease  with  which  they  may  be  administered. 
In  introducing  a  suppository  into  the  rectum, 
it  should  be  oiled  and  pushed  well  beyond 
the  internal  sphincter;  a  little  support 
should  be  maintained  for  a  few  seconds 
until  any  reflex  contraction  of  the  rectum 
has  subsided.  When  the  sphincter  ani  has 
been  divided,  as  in  the  operation  for  fistula, 
the  suppository  must  be  passed  well  up 
into  the  rectum,  and  the  anus  must  be 
supported  by  a  pad  and  bandage. 

BrLTON  POLLABD. 

SUPPRESSION  OF  URINE,  or  the 

failure  of  the  kidney  to  secrete — also  spoken 
of  sometimes  as  anuria — is  produced  in  seve- 
ral ways.  It  may  be  due  to  chi'onic  organic 
disease  of  the  glandular  portion  of  the  kidney 
or  to  disturbance  of  its  innervation  or  vascu- 
lar supply,  or,  finally,  to  sudden  obstruction 
of  the  m'eter,  leading  to  complete  arrest  of  its 
functions.  The  first  of  these  causes  is  easy 
to  understand  :  the  organ  has  more  or  less 
gradually  undergone  fibroid  change,  as  the 
result  usually  of  one  or  other  form  of  in- 
terstitial or  catarrhal  nephritis ;  but  of 
the  other  two  it  is  not  easy  to  speak  defi- 
nitely. This  much,  however,  may  be  said, 
that  whether  we  speak  of  disturbances  of 
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vascular  supply  or  of  innervation,  the  imme- 
diate cause  of  the  suppression  of  urine  has 
been  found  to  be,  in  many  cases  verified  by 
necropsy,  an  intense  congestion  of  the 
kidney  ;  in  other  rai-er  cases  it  is  probably 
anasmia  of  the  organ.  Thus,  in  the  acute 
fevers,  siich  as  scarlatina,  where  anuria  has 
proved  a  fatal  symptom,  renal  congestion 
has  been  observed,  probably  in  this  case  due 
to  the  direct  action  of  the  morbid  matter  of 
the  disease  upon  the  renal  capillaries  ;  this 
seems  the  more  likely  when  we  remember 
that  the  same  effect  is  produced  by  over- 
doses of  turpentine,  acetate  of  lead,  or  the 
miueral  acids.  In  aU  these  instances  the 
deeply  pongested  organ  is  unable  to  excrete 
more  than  perhaps  a  few  drachms  of  dark, 
highly  concentrated  and  blood-stained  m"ine 
as  long  as  the  hypersemia  lasts.  But,  in 
suppression  from  severe  shock  to  the  system 
after  injuries,  the  matter  is  not  so  clear, 
and  requires  further  study ;  possibly  in  these 
cases  anaemia  of  the  organ  is  the  cause. 
The  difficulty  surrounding  these  questions 
is  much  enhanced  by  the  fact  that  the 
amount  of  blood  found  in  the  kidney  ;post 
mortem  seems  to  vary  considerably  within 
the  range  of  health,  the  organ  sometimes 
looking  very  pale  or  tm'gid  where  we  have 
no  grounds  to  suspect  morbid  change. 

One  form  of  disturbance  of  innervation 
producing  suppression,  not  infrequently 
met  with,  gives  us,  perhaps,  a  clue  to  the 
whole  question,  and  this  is  the  effect  upon 
the  kidney  of  violence  to  the  urethra. 
Every  surgeon  is  familiar  with  the  fact  that 
after  operations  upon  the  urethra  ranging 
firom  the  simple  passing  of  a  catheter  to 
bursting  of  a  stricture,  or  internal  urethro- 
tomy, more  or  less  complete  suppression  of 
urine  is  seen  from  time  to  time,  and  this  in 
the  healthiest  individuals.  In  these  cases 
the  patient  may  not  secrete  more  than  a 
few  drachms  of  high-colom'ed  blood-stained 
urine  for  many  hours  after  the  operation, 
and  may  exhibit  much  constitutional  dis- 
turbance ;  he  may  even  die  umeHeved.  If 
this  be  so,  we  find  nothing  but  intense  con- 
gestion of  the  kidneys  to  account  for  the 
antuia.  Nothing  appears  to  account  for 
these  phenomena  so  fully  as  the  theory  of 
reflex  vaso-motor  disturbance  of  the  organ; 
but  the  exact  mechanism  of  the  change 
requires  further  study. 

In  the  case  of  suppression  from  sudden 
blockmg  of  the  ureter  by  a  stone  or  fragment 
of  growth,  the  effect  upon  the  kidneys  ap- 
pears to  be  practically  the  same.  Only  a  few 
di-achms  of  urine  are  found  m  the  ureter 
and  pelvis ;  but  this  urine  is  usually  clear, 
pale,  without  albumen,  deficient  in  m-ea,  and 


of  low  specific  gravity.  The  kidney  in  some 
of  these  cases  is  foimd  enlarged  and  deeply 
congested,  in  other  cases  anaemic  and  mot- 
tled, and  not  larger  than  usual.  It  is  some- 
what hard  to  reconcile  these  differences, 
but  it  may  be  that  both  the  congestion  and 
ansemia  are  merely  the  result  of  different 
stages  of  the  same  reflex  disturbance  of  ner- 
vous balance  in  the  kidney,  due  to  stretch- 
ing of  the  urethral  walls  from  sudden  im- 
paction of  stone,  just  as  in  the  case  of 
violence  to  the  urethra. 

The  symptoms  of  suppression  of  urine 
are  usually  very  trifling  until  several  days 
have  elapsed.  Gastric  disturbance,  loss  of 
muscular  vigour,  and  insomnia  are  often 
seen  early ;  but  the  characteristic  evidences 
of  uraemia  are  often  delayed  until  perhaps 
a  week  has  elapsed.  When  they  once  appear 
they  become  intensified,  and  death  takes 
place  in  a  few  days,  usually  from  the  ninth 
to  the  eleventh.  The  characteristic  signs 
of  urasmia  are  muscidar  twitchings,  con- 
traction of  the  pupils,  loss  of  muscular 
power,  and,  as  a  consequence,  laborious 
breathing.  Insomnia  is  usually  very  dis- 
tressing, but  coma  and  convulsions  are  ex- 
ceptional ;  diarrhoea  and  vomiting  are  rare 
unless  produced  artificially;  anorexia  is 
only  a  very  late  symptom.  The  skin  often 
acts  profusely,  and  there  is  no  dropsy  or 
ammoniacal  odour  from  the  sm-face  of  the 
body  or  breath ;  the  pulse  has  a  tendency 
to  rise,  and  the  temperature  to  fall,  as  also 
the  respirations  (Eoberts). 

The  ^prognosis  where  suppression  is  ex- 
treme is  very  bad.  Cases  are  known  to  have 
recovered  where  it  has  lasted  for  seven  or 
even  fifteen  days,  but  death  takes  place  in 
the  majority  of  cases  before  the  eleventh 
day. 

The  treatment  of  suppression  of  urine 
depends  of  course  upon  the  cause.  It  re- 
solves itself  into  local  and  general.  If  due 
to  chronic  interstitial  change,  but  Httle  can 
be  done  locally  beyond  protecting  the  loins 
from  sudden  changes  of  temperatm-e.  The 
'  general  treatment  will  embrace  warm  baths 
or  vapour  baths,  the  use  of  pilocarpine  and 
all  other  measures  promoting  excretion 
fi-om  the  skin  ;  laxatives  may  also  be  cau- 
tiously employed,  but  not  dim-etics  as  a  rule. 
The  diet  should  be  Hght,  consisting  chiefly 
of  milk ;  stimulants  should  be  very  cautiously 
used.  Where  we  have  reason  to  suppose 
that  anm'ia  is  produced  by  renal  congestion, 
wet  cupping  over  the  loins,  or  bleeding  from 
the  arm  in  strong  individuals,  and  dry 
cupping  in  the  anffimio  are  most  valuable. 
These  measures  should  be  followed  up  by 
hot  belladonna  fomentations  over  the  loins 
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and  abdomen  and  the  general  treatment 
recommended  above.  The  use  of  instru- 
ments should  be  avoided  as  far  as  possible. 
Where  suppression  foUows  upon  the  impac- 
tion of  a  stone  in  the  ureter,  the  treat- 
ment is  directed  in  the  first  place  to  efforts 
to  relax  the  contraction  of  the  ureter  by 
antispasmodics — as  belladonna,  chloroform, 
or  even  opium  used  cautiously,  together 
with  hot  baths  of  one  kind  or  another.  In 
the  second  place  an  attempt  should  be  made 
to  dislodge  the  calculus  by  mechanical 
means,  i.e.  by  placing  the  patient's  body  in 
various  positions  while  kneading  over  the 
track  of  the  ureter  is  practised  with  the 
hand  :  the  patient  may  also  be  encouraged  to 
active  exercise.  If  these  measures  fail  and 
the  evidence  of  the  presence  of  a  stone  is 
clear,  it  may  be  justifiable  to  cut  down  upon 
it  from  the  loin,  and  either  extract  the  stone 
or  establish  a  urinary  fistula  in  the  fiank,  if 
the  former  be  impracticable. 

Arthur  E.  Barker. 

_  SUPPURATION.  —  Inflammation  is 
said  to  terminate  in  suppuration  when  the 
exudation  is  sufficiently  corpuscular  to  form 
a  yellowish  fluid — pus.  This  may  escape 
from  a  mucous  or  cutaneous  surface,  or  an 
open  wound  ;  or  it  may  accumulate  withia 
an  organ  or  natural  cavity — e.g.  a  joint — in 
the  form  of  an  abscess. 

In  the  case  of  interstitial  inflammation, 
it  is  generally  conceded  that  the  whole  or 
greater  part  of  the  pus  is  composed  of 
migrated  leucocytes  and  liquor  sanguinis ; 
that,  in  fact,  the  connective -tissue  corpuscles, 
instead  of  responding  to  the  irritation  by 
prohferating,  remain  perfectly  passive 
throughout  the  entire  process.  On  the 
other  hand,  it  seems  clear  that,  in  catarrhal 
inflammation  of  the  skin  and  mucous 
membranes,  the  epithehal  cells — which,  by 
the  way,  are  physiologically  subject  to  per- 
petual growth  and  multiplication — furnish 
a  by  no  means  inconsiderable  number  of 
the  cellular  elements  of  pus. 

There  are  several  circxmastances,  one  or 
more  of  which  determine  suppuration,  and 
favour  its  continuance  when  established. 

(1)  The  degree  of  injm-y  to  the  vessels 
must  be  such  as  to  entaU  exudation  of 
plasma  and  leucocytes,  too  copious  for  the 
lymphatics  to  carry  off  the  surplus  beyond 
what  can  be  accommodated  by  the  tissues, 
consistently  with  the  maintenance  of  their 
vitality.  If  the  irritation  be  too  great,  stasis 
rapidly  supervenes;  the  blood  coagulates 
in  the  vessels,  and  acute  interruption  of 
the  exudation  ensues.  The  tendency  then  is 
to  gangrene. 


(2)  GontmuaUon  of  the  irritation. — A 
tissue,  especially  if  previously  healthy,  may 
be  able  to  withstand  a  severe  injury,  and 
quickly  recover  from  the  effects  of  it,  pro- 
vided the  cause  be  at  once  removed.  On  the 
other  hand,  if  it  be  allowed  to  act  inde- 
finitely, the  power  of  resistance  becomes 
less  and  less ;  the  walls  of  the  vessels  are  so 
damaged,  and  the  circulation  hampered  by 
the  pressure  of  the  exudation,  that  resolu- 
tion of  the  inflammation  may  be  im- 
possible. 

(3)  The  entrance  of  air  into  a  wound 
is  a  very  important  factor,  as  the  records 
of  clinical  surgery  abundantly  prove.  This 
is  nowhere  better  exemplified  than  in 
firactiure  of  the  bones.  Even  comminuted 
simple  firactm-es  habitually  unite  without 
the  occurrence  of  suppuration ;  whereas 
pus-formation  is  the  rule  in  compound 
fractures,  and  a  certainty  if  the  wound  is 
allowed  to  remain  open  and  unprotected  by 
antiseptic  dressings.  It  is  not  merely  the 
entrance  of  air,  as  that  in  itself  is  not 
harmful,  but  the  admission  of  organisms 
contained  in  the  atmosphere,  organisms 
which  possess  the  property  of  setting  up 
fermentative  changes  in  the  products  of 
inflammation.  There  is  thus  added  to  the 
mechanical  injury  the  in-itation  by  decom- 
posed organic  matter.  Conversely,  the  in- 
flammation may  be  reduced,  and,  it  may  be, 
entirely  subdued,  by  arresting  these  putre- 
factive changes. 

(4)  Tension  exerts  a  potent  influence 
on  the  course  of  suppuration.  It  is  well 
known  that,  so  long  as  an  acute  abscess 
remains  closed,  the  signs  of  inflammation 
continue  unabated.  When  it  biu-sts  or  is 
opened,  they  subside  with  surprising  quick- 
ness. The  improvement  is  not  confined  to 
the  local  lesion,  for  the  constitutional  dis- 
turbance— the  fever — shows  at  the  same 
time  a  corresponding  decline  in  intensity. 
The  higher  the  tension  the  greater  the 
febrile  symptoms  and  the  pain ;  hence,  the 
importance  of  the  early  evacuation  of  ab- 
scesses situated  beneath  resisting  structures 
Kke  the  periosteum,  dense  fasciae,  &c. 

(5)  Friction  is  another  cause  of  retarded 
healing  of  suppm-ating  wounds.  Ulcers 
of  the  leg,  e.g.,  continue  to  secrete  pus 
whilst  the  dress  is  permitted  to  fret  the 
granulating  surface.  The  obstinacy  with 
which  sinuses  remain  open  for  want  of  rest 
and  apposition  of  their  walls  is  proverbial. 

(6)  TJie  constitutional  condition  of  the 
patient  and  the  state  of  local  nutrition 
must  not  be  neglected  here.  The  result  of 
any  injm-y  to  a  person  in  good  health,  and 
one  reduced  by  acute  disease  or  the  subject 
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of  profound  cachexia,  will  be  widely  dif- 
ferent. Depressed  vitality,  general  and 
local,  is  at  once  the  cause  and  consequence 
of  continued  suppuration  ;  hectic  fever,  e.g., 
whilst  it  indicates  prolonged  discharge  of 
pus,  tells  against  the  chances  of  repair  of 
tissues.  The  cicatricial  formation  in  the 
wall  of  a  chronic  abscess,  by  diminishing 
the  vasciilarity,  offers  an  effectual  bar  to 
the  growth  of  vigorous  granulations. 

Scrofulosis  greatly  increases  the  pyo- 
genic tendency,  and  thus  underhes  the  de- 
velopment of  suppm-ative  fever. 

Tn  diffuse  interstitial  suppioration,  the 
lymph  or  granulation-tissue  melt^way  so 
rapidly  that  there  is  no  chance  for  limita- 
tion ot  the  action  of  the  irritating  products ; 
whereas  the  walls  of  an  acute  local  abscess, 
although  being  continually  changed  into 
pus  (Billroth),  offer  a  greater  resistance  to 
the  absorption  of  irritant  matter. 

In  the  so-caUed  pyogenic  membrane,  or 
suppurating  zone  of  an  acute  abscess,  the 
granulation-tissue  contains  only  the  re- 
mains of  the  old  vessels.  So  long  as  suppu- 
ration is  going  on,  there  is  only  destruc- 
tion. New-formed  vessels  are  evidence  of 
repair. 

Pus,  the  anatomical  product  of  suppura- 
tion, varies  in  composition  according  to 
the  rate  at  which  it  is  secreted,  and  the 
tissue  in  which  it  is  formed,  and  whether 
or  not  it  has  been  exposed  to  the  air. 
Healthy,  laudable  pus,  e.g.,  from  an  acute 
abscess,  is  a  creamy,  yellowish,  somewhat 
viscid  fltud ;  specific  gravity  1,030  to  1,033. 
It  contains  about  88  per  cent,  of  water, 
tmd  a  httle  over  8  per  cent,  of  albumen. 
The  latter  fact  should  be  borne  in  mind 
when  considering  the  existence  or  extent  of 
albuminuria  in  cases  of  '  pus  in  the  urine.' 
Traces  of  leucin,  tyrosin,  and  other  products 
of  the  dissolution  of  proteid  matter  are 
present.  It  is  rich  in  chloride  of  sodium, 
and  is  alkaline  in  reaction.  Liquor  potassse 
forms  with  it  a  gelatinous  mass.  If 
allowed  to  stand,  it  divides  into  two  strata, 
the  upper  a  clear  fluid — Uquor  ptt/ris — the 
lower  a  yeUow  sediment.  On  microscop- 
ical examination,  it  is  seen  that  the  deposit 
consists  mainly  of  opaque  corpuscles  to 
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inch  in  diameter.  They  are  gi-anular 
from  the  presence  of  fatty  and  albuminoid 
particles.  Acetic  acid  clears  up  the  latter 
and  brings  into  view  the  nuclei,  two  or 
three  in  number.  Som.e  of  the  corpuscles 
contain  only  one  nucleus,  and  resemble 
leucocytes  in  every  way,  their  nuclei  being 
visible,  as  a  rule,  without  the  aid  of  reagents. 
The  fat-granules  can  be  dissolved  from  pus- 
cells  by  ether  or  liquor  potasBse.   The  cor- 


puscles of  Gluge  are  merely  inflammatory 
ceUs  swollen  and  crowded  vnth.  granular 
fat.  Oomil  and  Eanvier  refer  the  multipUca- 
tion  of  the  nucleus  to  a  vital  process; 
others  look  upon  it  merely  as  the  result  of 
disintegration  after  the  death  of  the  cor- 
puscle.   Pus-ceUs  are  devoid  of  a  capsule. 

The  pus  from  a  closed  acute  abscess 
contains  micrococci,  which  are  incapable  of 
setting  up  putrefaction.  Eod-shaped  bac- 
teria are  found  in  abundance  in  pus  that 
has  been  exposed  to  the  atmosphere ;  they 
are  the  active  agents  of  septic  decomposi- 
tion. In  some  cases  of  infective  septicemia, 
longer  rods,  bacilli,  are  met  with. 

Pus-corpuscles  may  be  pigmented  by 
the  colouring  matter  of  the  blood,  when 
haemorrhage  has  taken  place  into  an  ab- 
scess or  wound.  Blue  jpus  owes  its  pecu- 
liarity to  the  presence  of  vmcrococcus 
cyaneus,  a  fungus  not  found  in  the  contents 
of  a  closed  abscess.  The  pus  from  cerebral 
abscesses  is  usually  of  a  greenish  tint. 

Fluids  resembling  Pus. — (1)  Disin- 
tegrated, liquefied,  decolorised  blood-clot. 
This  was  mistaken  as  the  proof  of  suppura- 
tive endophlebitis,  imtil  Goodsir  exposed 
the  fallacy.  (2)  Atheromatous  matter, 
which  consists  largely  of  the  fatty  debris 
of  degenerated  cells  and  cholesterine  plates. 
(3)  Tu/rhid  serum,  which  in  reality  is 
serum  charged  with  pus-corpuscles,  endo- 
theHal  cells,  and,  it  may  be,  fihns  of  fibrin. 
It  is  furnished  by  the  serous  membranes, 
pleurae,  &o.  (4)  The  secretion  obtained 
post  mortem  from  the  FaUopian  tubes  and 
renal  papillae.  The  creamy  appearance  is 
due  to  fatty  epithelial  cells.  (5)  Inspissated 
milk,  like  that  composing  a  galactocele. 

Pus  FROM  A  Chronic  Abscess  has  often 
the  unpleasant  odour  of  the  fatty  acids. 
It  varies  in  consistence  fr'om  serum  to  firm 
cheesy  matter ;  when  thin,  the  fluid  portion 
holds  in  suspension  flocculi  of  fibrin,  fat- 
granules,  very  few  cells,  crystals  of  chole- 
sterine, and  it  may  be  of  haematoidin  and 
stearic  acid.  There  may  be  shreds  of 
necrosed  tissue.  When  the  suppuration  is 
connected  with  bone,  lime-salts  are  in  ex- 
cess, and  minute  sequestra  are  sufficiently 
common.  Finally,  inspissated  pus  may 
undergo  calcareous  infiltration.  Microsco- 
pical organisms  are  absent. 

The  pus  from  a  gouty  abscess  is  gritty, 
being  laden  with  needle-shaped  crystals  of 
u/rate  of  soda.       Augustus  J.  Pepper. 

SUPPURATIVE  FEVER.— Fever  ia 
not  an  essential  concomitant  of  suppura- 
tion, for  it  is  usually  absent  diu-ing  the 
formation  of  a  chronic  abscess,  and  there  is 
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no  pyrexia  associated  with  the  discharge  of 
pus  from  a  healthy  gi-anulating  wound. 

Primary  Suppurative  Fever,  such  as 
occui's  in  the  course  of  an  ordinary  acute 
abscess,  is  not  infective ;  nor  is  it  due  to 
absorption  of  the  products  of  putrefaction. 
The  pyi'ogenous  matter  taken  up  from  the 
seat  of  suppuration  is  incapable  of  multi- 
plication in  the  system. 

The  body  temperature  rises  to  about 
103°  F.,  but  there  are  no  steep  fever  curves, 
the  morning  remission  being  usually  1°. 
It  remains  at  its  height  until  the  matter  is 
discharged,  when  it  suddenly  falls,  and  soon 
reaches  the  normal,  if  there  be  ample 
drainage  and  the  cavity  be  protected  from 
infection.  The  reUef  from  the  high  ten- 
sion checks  absorption.  If  the  fever  be 
high  and  the  abscess  large,  the  patient 
may  experience  chills  or  even  severe 
rigors. 

Secondary  Suppurative  Fever. — 
Hectic  fever  is  septic,  but  not  infective. 
The  proximate  cause  is  absorption  of  de- 
composLQg — not  necessarily  putrefying — 
pus,  charged  with  bacteria.  Exceptionally, 
it  follows  close  in  the  wake  of  primary 
traumatic  or  primary  suppurative  fever, 
but  far  more  frequently  it  is  the  conse- 
quence of  long-continued  absorption  of 
septic  matter  in  small  doses.  It  is  seen  to 
perfection  in  the  disintegration  of  the  walls 
of  large  open  abscesses,  especially  where 
drainage  and  disinfection  of  the  discharges 
are  difficult:  hence  its  connection  with 
bone-disease — e.g.  caries  of  the  spine,  and 
suppuration  in  the  joints.  Constitutional 
debility  is  largely  concerned  in  its  incidence 
and  progress.  Hectic  fever  is  absent  so 
long  as  a  chi-onic  abscess,  however  large, 
remains  closed.    See  Hectic  Fever. 

Symptoms. — The  fever  is  remittent  in 
type.  The  temperatmre,  which  in  the  even- 
ing is  103°  F.,  or  even  higher,  may  faU  to 
the  normal  in  the  morning.  There  is  a 
tendency  to  regularity  in  the  diurnal  varia- 
tion, so  that  the  register  is  a  series  of  steep 
cm^ves.  The  general  symptoms,  which  are 
more  marked  in  the  evening,  are  those  of 
exhaustion.  The  want  of  tone  in  the  vaso- 
motor system  is  evinced  by  the  flushed 
cheek,  profuse  sweatings,  and  soft  rapid 
pulse.  Lithates  are  deposited  in  the  urine. 
The  patient's  strength  is  further  depleted 
by  coUiquative  diarrhoea.  There  is  great 
muscular  weakness  and  rapid  emaciation. 
The  pupils  are  dilated  and  the  eyes  ghsten- 
ing.  In  fatal  cases  death  takes  place  fr'om 
asthenia. 

The  2>7-ognoais  is  always  grave.  It  is 
worse  in  scrofulous  subjects,  and  in  all  cases 


where  it  is  impossible  to  remove  the  cause 
of  the  suppuration. 

Treatment. — The  indications  are  (1)  to 
secure  free  escape  for  the  pus ;  (2)  to  render 
the  pus  aseptic;  (3)  to  check  excessive 
secretion  fi-om  the  skin  and  bowels;  (4) 
to  support  the  strength  by  nutritious,  easily 
digestible  food,  tonics — of  which  quinine  is 
the  best — and  alcohoHc  stimulants  in  quan- 
tity proportionate  to  the  degree  of  exhaus- 
tion ;  (5)  to  prevent  the  formation  of  bed- 
sores. For  the  profuse  sweating  belladonna 
is  the  appropriate  remedy.  When  the  tem- 
peratm'e  is  high,  tepid  sponging  affords 
decided  relief.  But  chief  reUance  must 
be  placed  in  quinine  given  in  5-  to  10-gi-ain 
doses.  Augustus  J.  Pepper. 

SURGICAL  FEVER.— The  various 
forms  of  pyrexia,  which  occur  in  '  surgical ' 
disorders,  are  sometimes  grouped  together 
under  the  title  of  Surgical  Fever.  The  em- 
ployment of  this  term,  however,  is  obviously 
disadvantageous,  as  imwarrantably  involv- 
ing the  assumption  that  there  is  a  difference 
of  kind  in  the  pathology  of  pyrexia  met  with 
in  '  sm-gical '  oases,  from  that  which  charac- 
terises most  '  medical '  aUments. 

The  following  are  the  varieties  of  pyrexia 
which  are  met  with  in  practical  surgery  : — 

1.  Simple  Traumatic  Fever.  iSee  Trau- 
matic Fever. 

2.  Aseptic  Fever.  See  Antiseptic 
Surgery. 

3.  Septic  Fever  (q.v.) — (a)  Saprcemic 
Fever,  see  Saprsimia;  (6)  Septicamic 
Fever,  see  Septicemia  ;  (c)  Pycemic  Fever, 
see  PYiEMiA. 

4.  Neurotic  Fever,  including  Ure- 
thral Fever. 

Pathology. — Considering  the  want  of 
exact  information  on  the  subject  of  heat- 
production  in  the  body,  and  considering  how 
Httle  is  known  of  heat-regulation  under 
pathological  conditions,  it  would  be  out  of 
place  here  to  review  the  various  theories,  of 
more  or  less  problematical  value,  which 
have  been  devised  to  explain  the  well- 
known  process  of  fever.  In  view,  however, 
of  the  paramount  importance  of  the  subject 
as  essentially  a  practical  one,  the  general 
notions  on  the  subject,  which  prevail  at  the 
present  time,  wiU  be  here  enumerated. 

The  process  of  fever  presents  the  fol- 
lowing phenomena : — 

(1)  There  is  increased  tissue-destruction 
(oxidation  or  combustion). 

(2)  As  a  result  of  this  there  are  the  fol- 
lowing changes : — 

Physico-chem/ical. — {a)  Increased  pro- 
duction of  heat ;  (6)  increased  production 
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of  waste  products ;  (c)  degenerative  changes 
in  tissues. 

Fzmctional. — Acceleration  of  heart- 
rate  ;  (e)  acceleration  of  breathing  rate ; 
(/)  vaso-motor  contraction  and  relaxation 
of  arterioles,  formation  of  rash,  &c. ;  (g) 
increasedsecretion;  (h)  diminution  of  assim- 
ilative power ;  (i)  clonic  spasm  {see  Eigoe)  ; 
(j)  diminution  of  mental  power  and  pro- 
duction of  delirium. 

The  above  famihar  facts  require  no 
explanation  or.  amplification,  and  it  only 
remains  to  notice,  in  addition,  the  condition 
known  as  hyperpyrexia.  This  state,  which 
to  outward  appearances  is  simply  an  ex- 
aggeration of  ordinary  physico-chemical 
change,  shows  itseK  symptomatically  by  a 
rapid  rise  in  the  temperature,  and  leads, 
unless  adequately  treated,  to  a  fatal  issue. 
Its  causation  is  more  obscure  than  that  of 
simple  fever,  since  it  occurs  imder  circum- 
stances where,  apparently,  no  change  has 
been  observed  in  the  condition  of  the 
patient. 

Etiology. — Little  can  be  said  of  the  eti- 
ology of  the  febrile  process  in  general,  see- 
ing that  it  necessarily  differs  according  to 
the  exciting  cause  in  each  instance ;  but,  as 
far  as  individual  pecuUarities  go,  it  appears 
that  age  plays  an  important  part  in  de- 
termining the  intensity  of  the  process  to 
some  extent.  As  might  have  been  expected, 
the  tendency  to  perversion  of  the  balance 
between  the  production  and  regulation  of 
heat  is  greatest  at  the  time  when  the  me- 
taboUc  processes  are  most  active ;  for  this 
reason  it  gi-adually  diminishes  with  age. 
It  is  uncertain  whether  sex  and  other  con- 
ditions really  influence  the  febrile  process ; 
but  race  does  seem  to  cause  a  predisposition 
to  it,  especially  where  the  causation  can 
clearly  be  traced  to  changes  in  the  nervous 
system. 

Causation. — Fever  may  be  caused  by — 
(1)  Lesions  of  the  nervous  system.  See 
Neurotic  Fever.  (2)  Absorption  of  specific 
poisons  called  contagia.  (3)  Absorption  of 
certain  chemical  substances. 

At  the  present  time  (having  regard  to 
the  alterations  in  the  bodily  fimctions  pro- 
duced by  fever),  it  is  generally  beHevedthat 
the  above  causes  of  fever  act  by  influencing 
the  central  nervous  system,  so  (a)  increasing 
heat-production  directly,  or  {b)  removing 
'  mhibitory  action  over  the  degi-ee  of  tissue- 
metabolism.  This  belief,  which  practically 
assumes  the  existence  of  heat-centres  go- 
vernmg  the  production  of  heat  by  regulating 
both  tissue-change  and  vascular  capacity,  is 
supported  by  many  facts  of  cHnical  expe- 
rience which  need  not  bo  detailed  here. 


Symptomatology.  —  For  any  special 
points  not  enumerated  in  the  list  of  symp- 
toms of  fever  sketched  above,  the  various 
articles  on  each  variety  of  fever  must  be 
referred  to. 

Treatment  and  Prognosis. — The  details 
of  both  treatment  and  prognosis  of  fever, 
as  seen  in  sm'gical  cases,  wiU  be  found 
imder  the  headings  enumerated  at  the  be- 
ginning of  this  article.  Victor  Hoesley. 

SURGICAL  KIDNEY.  See  Pyelo- 
nephritis. 

SUSPENDED  ANIMATION  may  be 

defined  as  a  condition  in  which  all  the 
coarser  manifestations  of  life  are  in  abey- 
ance ;  in  which  the  patient  is  motionless 
and  senseless,  with  arrested  respiration,  and 
scai-cely  any  recognisable  evidence  of  the 
heart's  action. 

An  exhaustive  treatise  on  the  subject 
should  include  a  discussion  on  the  hyber- 
nation of  animals,  and  those  other  condi- 
tions in  which  the  arrest  of  animation  con- 
sists mainly  in  the  stoppage  of  the  mental 
faculties,  as  is  seen  in  coma,  sleep,  the 
mesmeric  trance,  and  some  forms  of  melan- 
cholia; but,  in  a  practical  work  like  the 
present,  it  is  necessary  to  confine  our  atten- 
tion to  those  forms  of  suspended  animation 
which  the  sui'geon  is  called  upon  to  treat. 

These  are  two  in  number — viz.  syncope 
and  asphyxia. 

Syncope,  or  fainting,  is  brought  about 
by  failure  of  the  blood-supply  to  the  brain. 
Such  failure  may  be  due  to  causes  situate 
in  the  heart  itself,  as  anaemia,  or  fatty  de- 
generation of  the  cardiac  muscle,  or  va'rvular 
disease ;  or  the  heart  may  fail  from  faulty 
or  perverted  innervation,  brought  about  by 
causes  acting  through  the  mind  (such  as 
fear  or  the  sight  of  blood),  or  through  the 
body,  such  as  an  overcharged  stomach  or  a 
sudden  injury.  These  are  examples  of  re- 
flex action  in  which  a  peripheral  ii-ritation, 
whether  bodily  or  psychical,  causes  inhibi- 
tion of  the  vagus  by  acting  through  the 
centre  of  origin  of  that  nerve. 

Again,  the  causes  of  syncope  may  be, 
as  it  were,  mechanical,  and  the  blood  may 
fail  to  reach  the  brain  because  its  course 
has  been  diverted,  either  by  htemorrhage, 
whether  external  or  internal,  or  by  the 
dilatation  of  the  abdominal  vessels,  as 
occurs  in  conditions  of  shock,  and  especi- 
ally in  sudden  uijm'ies  to  the  abdomen. 
Usually  the  conditions  which  produce  syn- 
cope are  mixed. 

The  symptoms  of  syncope  are  giddiness 
and  pallor  ;  the  face  becomes  pale,  the  fore- 
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head  often  beads  with  perspiration,  and  the 
patient,  who  is  usually  warned  by  a  feeling 
of  faintness,  giddiness,  or  nausea,  falls  in- 
sensible. The  pupils  are  often  dilated,  the 
pulse  can  scarcely  be  felt,  or  may  for  a  few 
seconds  be  quite  imperceptible,  and  the 
sounds  of  the  heart  are  exceedingly  weak. 
Eecovery  usually  commences  immediately, 
and  as  soon  as  the  patient  is  laid  horizontal 
there  is  a  slow  gasping  inspiration,  fol- 
lowed by  a  return  of  consciousness.  When 
syncope  proceeds  to  a  fatal  issue,  the  res- 
piratory acts  become  very  laboured,  and 
death  is  usually  preceded  by  a  fit  of  convul- 
sions. 

The  treatment  of  a  fainting  fit  consists 
in  keeping  the  patient  horizontal,  so  as  to 
favoiur  the  circulation  through  the  brain 
and  tax  the  strength  of  the  heart  in  the 
least  possible  degree.  Take  care  that  the 
circulation  and  respiration  are  not  impeded 
by  any  constricting  bands  round  the  neck 
or  waist,  and,  if  necessai-y,  loosen  the 
clothing  at  the  neck  and  undo  the  stays. 
Admit  fresh  air  in  abundance,  but,  at  the 
same  time,  take  care  that  the  patient  is  not 
chilled.  Let  him  be  covered  with  wraps 
and  keep  the  feet  warm.  The  respiration 
may  be  encouraged  (and  the  circulation  in- 
directly) by  dashing  cold  water  on  the  face 
and  upper  part  of  the  chest,  but  the  greatest 
care  must  be  taken  that  the  patient  is 
not  made  unnecessarily  wet,  and  that  the 
damp  clothing  is  dried  as  soon  as  possible. 
These  measures  are  all  that  is  required  in 
an  ordinary  fainting  fit,  and,  if  the  patient 
be  left  imdisturbed  for  half  an  hour,  recovery 
will  be  complete.  It  may  be  advisable  to 
give  some  stimulant,  and  a  small  quantity 
of  brandy  or  sal  volatile  mixed  with  water 
(hot  water  is  best)  wUl  increase  the  vigour 
of  the  heart's  action.  If  the  faint  be  pro- 
longed and  the  signs  of  recovery  delayed, 
and  if  the  patient  cannot  swallow,  no  time 
must  be  lost  in  giving  a  stimulating  enema 
of  an  ounce  of  brandy,  or  in  injecting  am- 
monia hypodermicaUy  (twenty  to  thirty 
drops  of  Sp.  Ammoniae  Co.). 

Asphyxia  is  a  state  of  suspended  ani- 
mation, which  is  primarily  due  to  a  failure  of 
the  respiratory  functions — i.e.  the  oxygen- 
ation of  the  hsemoglobin  of  the  blood.  This 
may  be  caused — 

1.  By  the  non-admission  of  a  sufficient 
supply  of  oxygen  to  the  limgs,  or  by_  the 
inhalation  of  a  gas  incapable  of  oxidising 
the  haemoglobin,  such  as  carbonic  acid, 
carbonic  oxide,  or  sulphuretted  hydrogen. 
This  accident  is  usually  brought  about 
by  the  closure  of  the  air-passages,  as  in 
strangling  or  throttling;  or  by  the  impaction 


of  foreign  bodies  in  the  larynx  or  trachea,  or 
the  compression  of  the  trachea  by  foreign 
bodies  in  the  oesophagus.  The  inhalation  of 
gases  unfit  for  respiration  is  an  accident 
which  happens  to  weU-sinkers,  brewers, 
sewer-men,  night-men,  and  occurs  in  one 
form  of  suicide — viz.  by  the  inhalation  of 
charcoal  fames. 

2.  Asphyxia  may  be  brought  about  by  a 
failure  of  the  respiratory  apparatus.  In 
fractures  of  the  spine  above  the  origin  of 
the  phrenic,  the  immediate  cause  of  death 
is  asphyxia.  In  poisoning  with  curara  or 
strychnia,  the  respiratory  muscles  are  ren- 
dered useless  by  paralysis  or  spasm,  and 
asphyxia  results.  During  the  inhalation  of 
chloroform,  asphyxia  is  one  of  the  dangers, 
caused  apparently  by  the  failure  of  the 
dilators  of  the  glottis  (the  crico-arytsenoidei 
postici)  to  contract  in  unison  with  the 
descent  of  the  diaphragm.  If  both  pleural 
cavities  be  opened,  then  the  respiratory 
machine  fails  to  work,  and  asphyxia  results. 
Again,  compression  of  the  chest,  as  in 
crowds,  or  when  persons  are  covered  with 
falling  earth,  may  lead  to  asphyxia. 

3.  The  most  common  cause  of  asphyxia 
is  drowning,  in  which  water  takes  the  place 
of  air  in  the  higher  respiratory  passages, 
and  efi'ectively  prevents  the  oxygenation 
of  the  blood. 

The  term  asphyxia,  which  literally 
means  pulselessness,  has  been  cavilled  at 
as  inappropriate,  and  the  word  apnoea,  or 
breathlessness,  has  been  proposed  for  the 
condition  of  suspended  animation  from  res- 
piratory failure.  The  latter  term  has,  how- 
ever, been  used  by  physiologists  to  denote  a 
condition  of  arrested  respiration  from  the 
excess  of  oxygen  in  the  blood,  and  has, 
therefore,  been  discai-ded  in  favour  of  its 
older  rival. 

The  symptoms  of  the  asphyxial  condi- 
tion may  be  shortly  stated.  At  first  there 
is  great  anxiety,  and  the  want  of  oxygen 
in  the  blood  and  tissues  causes  great  efforts 
to  breathe,  and,  the  respiratory  centre  in 
the  medulla  being  over-stimulated  by  the 
venous  blood,  the  extraordinary  muscles  of 
respiration  come  into  play.  Insensibihty 
quickly  supervenes  and  the  skin  becomes 
hvid.  The  lips  and  finger-tips  get  dis- 
tinctly blue,  the  conjunctivae  are  injected. 
The  eyes  are  bright  and  protruding,  and 
the  pupils  usually  large.  Sometimes  there 
are  general  con^'ulsions.  The  pulse  is  at 
first  quickened,  and  then  fails. 

The  rationale  of  the  asphyxial  condi- 
tion is  said  to  be  as  follows : — The  blood 
not  receiving  its  supply  of  oxygen,  and  being 
unfitted  for  the  needs  of  the  tissues  of  the 
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body,  the  arterioles  contract  and  prevent  its 
circulation.  The  left  cavities  of  the  heart, 
the  limgs,  and  the  right  cavities  of  the 
heart,  are  in  tiim  and  in  the  above  order 
distended  with  blood,  and  ultimately  the 
blood  is,  as  it  were,  dammed  back  in  the 
veins,  while  the  arteries  are  empty,  or 
nearly  so. 

It  is  usual,  post  mortem,  to  find  the 
right  cavities  of  the  heart  as  well  as  the 
veins  distended  with  dark  blood,  while  the 
left  cavities  of  the  heart  are  empty.  The 
explanation  offered  by  physiologists  of  this 
fact  is  that  the  left  cavities,  originally  dis- 
tended, are  emptied  after  death  bjj-rigor 
mortis. 

1h&  treatment  of  suspended  animation 
from  asphyxia  consists — (1)  in  the  removal 
of  the  cause ;  (2)  in  the  stimulation  of 
respii-ation,  and  (3)  in  the  stimtilation  of 
the  cii'culation.  It  seems  needless  to  in- 
sist that  the  first  measure  is  to  pull  the 
drowning  man  from  the  water,  or  to  cut 
down  the  man  found  hanging.  These  ne- 
cessary preliminaries  having  been  accom- 
plished, the  first  thing  is  to  see  that  the  wir- 
passages  are  free  for  the  admission  of  a/i/r. 
If  any  articles  of  clothing  are  constricting 
the  neck  or  chest,  these  should  be  at  once 
loosened  and  removed. 

Next  look  to  the  mouth :  puU  forward  the 
tongue  with  one  hand,  and  pass  the  fingers 
of  the  other  hand  completely  into  the 
pharynx,  so  as  to  remove  any  foreign  body 
which  may  have  got  there  by  accident  or 
have  been  intentionally  placed  there,  such 
as  mud  and  weeds,  a  lump  of  food,  false 
teeth,  or  possibly  some  kind  of  plug  inten- 
tionally thrust  into  the  pharynx  by  a  de- 
termined suicide. 

While  this  is  being  done  the  head  should 
be  turned  to  one  side,  so  that  fluid  may 
flow  out  easily.  Next,  we  have  to  empty 
the  trachea  and  bronchi  of  fluid  (in  cases  of 
drowning),  and  also  to  give  an  opportimity 
to  any  fluid  which  may  have  been  swallowed 
to  be  ejected  from  the  stomach.  To  this 
end,  turn  the  hody  on  its  face,  taking  care 
that  the  trunk  is  higher  than  the  mouth, 
and  that  the  mouth  is  kept  open  and  the 
tongue  pulled  well  forward ;  and  at  the 
same  time  exert  steady,  firm  pressure  round 
the  margin  of  the  thorax  and  upper  part  of 
the  abdomen,  so  as  to  assist  in  the  me- 
chanical expulsion  of  fluid  fi-om  the  lungs 
and  stomach. 

This  should  be  done  thoroughly  and 
quickly,  and  the  patient  should  'then  be 
turned  upon  his  back,  lying  on  the  grovmd, 
or  better,  on  a  table  of  convenient  height, 
if  one  be  at  hand.   The  head  should  be 


raised  on  a  small  bolster,  or  a  roU  of 
clothing,  or  anything  of  suitable  size  and 
shape  which  may  be  available ;  the  neck 
should  be  extended  and  the  chin  raised. 

Artificial  respiration  should  then  be  com- 
menced by  Silvester's  method,  which  is  per- 
formed as  follows : — 

The  patient  lying  as  above  described, 
stand  directly  behind  his  head,  seize  the 
arms  at  the  elbows  and  press  them  firmly 
and  gently  against  the  sides  of  the  thorax. 
By  this  manoeuvre  some  of  the  air  in  the 
lungs  is  expelled,  and  it  is  always  well  to 
hegin  with  an  expiratory  movement.  Next, 
pull  the  arms,  gently  but  firmly,  above  the 
head  as  far  as  they  will  go ;  the  removal  of 
the  pressure  from  the  elastic  thorax  and  the 
traction  of  the  humero-thoracic,  claviculo- 
thoracic,  and  scapulo-thoracic  muscles  on 
the  ribs  cause  these  latter  to  be  raised  and 
the  capacity  of  the  thorax  to  be  increased, 
and,  if  the  air-passages  be  free,  air  must 
flow  into  the  lungs.  It  is  usually  easy  to 
tell  if  the  artificial  respiration  is  efl&cient, 
for,  with  or  without  the  aid  of  a  stethoscope, 
the  passage  of  air  through  the  larynx  and 
trachea  can  be  heard. 

It  is  important  to  bear  in  mind  that 
artificial  respiration  is  a  purely  mechanical 
act,  and  that,  if  efficiently  performed,  air 
must  enter  the  lungs,  even  of  a  corpse  which 
is  hopelessly  dead.  It  is  not  less  important 
to  remember  that  the  efficient  entry  of  air 
is  no  sign  per  se  of  returning  vitality.  Arti- 
ficial respiration  must  not  be  performed  too 
quickly  or  too  violently.  From  twelve  to 
sixteen  respiratory  actions  per  minute  is 
sufficient.  The  pressure  exerted  by  the 
patient's  arms  and  elbows  against  the  sides 
of  the  thorax  must  be  firm,  and  the  traction 
on  the  ribs  effected  by  the  arms,  when  pulled 
above  the  head,  must  be  certain  and  steady. 

Howard  proposed  another  method  of 
performing  artificial  respiration.  The  hody 
is  first  laid  prone  with  the  head  lower  than 
the  tnmk,  and  with  a  roll  of  clothing  placed 
beneath  the  stomach.  Firm  pressure  is 
then  made  upon  the  spine,  and  in  this  way 
fluid  is  squeezed  out  of  the  stomach  and 
lungs.  The  body  is  then  laid  supine,  with 
a  roll  of  clotliing  in  the  hollow  of  the  back. 
An  assistant  holds  the  arms  drawn  above 
the  head,  and  at  the  same  time  keeps  the 
tongue  pulled  forward.  The  operator  then 
kneels  astride  the  body,  placing  the  palms 
of  the  hands  over  the  short  ribs.  He  then, 
by  alternately  throwing  the  weight  of  his 
body  on  to  the  pahns  of  his  hands  and  then 
letting  go,  produces  contraction  and  en- 
largement of  the  thoracic  cavity.  In  this 
way,  air  effects  an  entry  and  exit  from  the 
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lungs,  but  the  method  is  not  so  efficient  as 
Silvester's.  It  is  very  important  to  take 
care  not  to  break  the  patient's  ribs,  an 
accident  ■which  has  followed  excessive  and 
imnvise  zeal  on  the  part  of  the  operator. 

Of  aU  methods  of  resuscitation,  artificial 
respiration  is  the  most  important,  and  it 
miist  not  be  delayed  or  relaxed  under  any 
consideration.  At  the  same  time,  it  must 
be  remembered  that  the  ch'culation  must  be 
encom-aged,  and,  while  the  operator  is  per- 
forming artificial  respiration,  he  must  give 
directions  to  the  bystanders  to  proceed  with 
other  measm-es. 

The  wet  clothing  must  be  removed  as 
best  it  may,  and  no  hesitation  must  be 
thought  of  in  the  use  of  scissors  or  knife,  as 
an  aid  to  this  process.  The  body  must  be 
rubbed  dry,  and  with  warm  towels  if  pos- 
sible. Warmth  must  be  encom-aged  by  hot 
blankets  and  bottles  of  hot  water  to  the 
feet,  between  the  thighs,  and  to  the  flanks. 
Steady  Motion  of  the  Hmbs  towards  the 
trunk  is  also  of  service  as  an  aid  to  circula- 
tion and  as  a  help  in  restoring  the  animal 
heat,  of  which  the  patient  has,  mayhap, 
been  deprived  by  long  immersion. 

Stimulants  must  also  be  administered. 
An  ounce  of  brandy,  with  an  equal  amount 
of  hot  water,  should  be  injected  into  the 
bowel,  and  stimulants  should  be  adminis- 
tered by  the  mouth  if  the  patient  can 
swallow.  The  appUcation  of  ammonia  to 
the  nose  may  be  of  service,  as  may  also  the 
hypodermic  injection  of  half  a  drachm  of  the 
compormd  spirit  of  ammonia. 

An  electric  battery  may  be  of  use,  and 
if  one  is  at  hand  it  may  be  brought.  The 
faradising  or  induced  cm-rent  must  be 
used,  and  the  object  of  its  use  is  to  cause  a 
vigorous  contraction  of  the  diaphragm,  and 
thus  aid  in  respiration.  This  is  not  easy 
to  bring  about.  The  best  way  to  proceed  is 
to  place  one  rheophore  (well  wetted  with 
hot  salt  and  water)  on  the  side  of  the  neck, 
over  the  phrenic,  in  the  angle  formed  by 
the  external  border  of  the  sterno-mastoid 
with  the  line  of  the  omo-hyoid  muscle. 
Make  firm  pressure  with  this  rheophore, 
and  when  the  arms  are  being  raised  above 
the  head  take  the  opportunity  to  place  the 
second  rheophore  (which  shoiild  be  of  large 
siurface  and  well  wetted  with  hot  salt  and 
water)  over  the  sixth  interspace  in  the  right 
axillary  line.  If,  in  this  way,  a  vigorous 
contraction  of  the  diaphragm  can  be  brought 
about,  a  far  lai-ger  volume  of  air  vdll  enter 
the  lungs  than  when  Silvester's  method  is 
used  alone. 

Duchenne  advises  that  in  these  oases 
faradisation  should  be  employed  for  its  re- 


flex effects,  and  he  reconamends  that  the 
precordial  region  and  also  the  back  of  the 
chest  should  be  faradised  with  a  wire 
brush,  and  he  asserts  that  in  this  way  ho 
has  restored  circulation  and  respiration  in 
those  apparently  dead  firom  suS'ocation. 

If  the  operator  is  satisfied  that  by  the 
methods  already  recommended  air  is  made 
to  flow  into  and  out  of  the  lungs,  well  and 
good ;  but  if  he  be  not  satisfied  on  this 
head,  then,  as  a  last  resoiurce,  he  may  have 
recoiu'se  to  tracheotomy.  Possibly  the  open- 
ing of  a  jugular  vein  might  allow  of  the 
escape  of  some  blood,  and  thus  reheve  the 
over-distension  of  the  right  ventricle  and 
encourage  it  to  contract.  These  two  last 
measiu'es  are  not  recommended  as  a  matter 
of  routine. 

Fi'om  whatever  cause  the  asphyxia  may 
have  been  produced,  the  efforts  at  resusci- 
tation must  be  continued  methodically  and 
thoroughly  for  at  least  half  an  hour,  and  if 
the  patient  be  re%'ived,  he  must  be  carefiilly 
i  watched  for  some  hours,  as  it  is  character- 
istic of  some  forms  of  asphyxia  (especially 
j  from  charcoal  fumes)  that  the  sufferer  is 
I  liable  to  relapses,  and  may  need  the  help  of 
I  artificial  respiration  a  second  and  even  a 
i  thkd  time. 

In  the  case  of  new-bom  children  who 
j  have  never  breathed,  the  chances  of  in- 
ducing \dtahty  are  far  greater  than  in  the 
case  of  patients  whose  respiratory  functions 
have  been  suspended  by  asphyxia.  In  the 
case  of  the  drowned,  it  is  said  that  recovery 
is  not  possible  after  two  minutes'  complete 
immersion ;  but  as  the  time  of  immersion 
can  never  be  certainly  ascertained,  efforts 
at  resuscitation  should  not  be  hastily  aban- 
doned. G.  V.  POORE. 

SUSPENSIOK—  Mechanical  conve- 
nience  and  therapeutic  benefit  may  be  de- 
rived firom  the  appropriate  use  of  means 
to  suspend  the  whole  body,  or  parts  of  it. 
Ha^dng  to  remove  (1862)  at  the  hip-joint  a 
lower  hmb  weighing  99  lbs. — nearly  two- 
thirds  of  the  weight  of  the  whole  body— 
and  measm'ing  48  inches  in  circumferenoSi 
the  writer  suspended  the  limb.  Two  long 
towels  passed  round  the  enlargement,  and 
joined  in  the  middle  line  above,  were  at- 
tached, by  a  hook  and  double  pulley,  to  a 
beam  in  the  roof  of  the  operating  theatre. 
An  assistant  holding  the  pulley-rope,  while 
standing  well  out  of  the  way,  was  thus 
enabled  to  raise  and  lower  the  huge  limb 
accurately  and  easily,  greatly  facilitating 
the  whole  operative  procedure,  which  re- 
sulted in  the  patient's  surviving  for  six- 
teen years. 
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Professor  Annandale  has  since  advo- 
cated, as  an  aid  to  surgical  demonstrations 
and  practice,  the  principle  of  suspension, 
which  has  been  lai-gely  utUised  hy  Pro- 
fessor Sayre  in  his  treatment  of  spinal  dis- 
ease, by  the  suspending  tripod  and  the 
plaster  jacket.  In  arresting  haemorrhage, 
and  treating  injured  and  swoUen  parts,  sus- 
pension is  of  gi'eat  use  and  comfort.  It  is 
so  especially  when  combined  with  immo- 
bOity  and  equable  pressm'e,  by  checking  the 
inward  and  favoming  the  return  blood-flow, 
reHeving  pain  and  promoting  absorption  and 
di-ainage,  in  direct  proportion  to  its  effi- 
ciency in  lessening  vascular  and  nerjfe  ten- 
sion. Swellings  of  the  breast,  scrotimi,  and 
limbs  supply  many  illustrations  in  point. 

Swings,  whether  with  anterior  or  pos- 
terior splints  or  rods,  are  very  useful;  but 
it  is  important  to  bear  in  mind  that  sus- 
pension in  a  swing,  to  be  eiTective,  should 
be  elevation  and  something  more.  A  limb 
suspended  to  a  bed-cradle  by  two  or  three 
loops  of  bandage,  or  leather  straps,  is  cer- 
tainly raised  on  an  inclined  plane,  but  not 
swimg  on  the  hammock  principle.  The 
suspending  medium  should  be  as  movable 
as  possible,  so  as  to  exhaust  in  its  undula- 
tions the  motive  power  communicated  to 
the  limb.  In  the  case  of  a  limb  encased  in 
an  accurately  fitting  mould,  and  properly 
swung,  undiilation  of  the  suspending  me- 
dium conduces  to  immobihty  of  the  siis- 
pended  part.  In  the  absence  of  special 
instruments,  an  upper  or  a  lower  limb  may 
be  suspended,  comfortably  and  efficiently, 
by  very  simple  contrivances — e.g.  fix  the 
limb  with  a  handkerchief,  a  towel,  or  a  few 
turns  of  bandage,  on  a  padded  board,  or  in 
a  wooden  or  wire  frame ;  then  swing  this  by 
cords  attached  to  the  angles,  and  gathered 
into  one  and  suspended  by  a  hook  from  the 
bed-head  or  the  ceiling.  The  effect  is  har- 
monious co-operation  of  apparently  very 
dissimilar  mechanical  agencies,  fixity  and 
mobility  in  securing  perfect  rest,  preventing 
untation,  congestion,  and  their  sequelae, 
and,  in  direct  measure,  favom"ing  physio- 
logical repair.  /See  Immobility;  Position; 
Pressure;  Kest.       Sampson  Gamgee. 

SUSPENSORY  BAND  AGES  are  em- 
ployed to  support  the  scrotmn  and  testicles 
m  cases  of  varicocele,  hydrocele,  epididy- 
mitis and  orchitis,  and  to  support  irredu- 
cible scrotal  hemiaj. 

Special  bandages,  of  which  there  are 
many  varieties,  may  be  obtained' for  these 
purposes  from  instrument-makers,  but  very 
efficient  ones  may  be  devised  by  the  surgeon 
with  handkerchiefs  or  a  piece  of  strapping. 


The  handkerchief  should  be  folded  into  a 
band  and  tied  round  the  pelvis ;  another 
should  be  folded  three-corner  ways,  so  as  to 
make  a  triangular  bandage.  The  middle  of 
the  base  of  the  second  should  then  be  placed 
behind  the  scrotum,  and  the  two  ends 
should  be  looped  over  the  pelvic  girdle 
from  before  backwards ;  the  apes  of  the 
bandage  should  be  turned  up  and  looped 
over  the  pelvic  band  in  front,  from  behind 
forwards,  and  pinned  to  it.  The  two  ends 
should  be  finally  brought  round  and  tied  in 
front  of  the  pubes.  If  the  patient  be  con- 
fined to  bed,  the  scrotum  may  be  supported 
on  a  band  of  strapping,  which  is  fixed  to 
the  front  of  the  two  thighs,  so  as  to  form  a 
shelf  across  the  interval  between  them. 

Of  the  special  bandages,  the  simplest 
consists  of  a  bag  made  of  silk  or  cotton 
netting,  suspended  fi-om  a  pelvic  band; 
there  is  a  large  opening  at  the  posterior 
part  of  the  bag,  through  which  the  scrotum 
can  be  introduced  into  it,  and  there  is  a 
smaller  opening  in  front  for  the  penis.  In 
some  of  the  suspenders,  the  size  of  the  bag 
may  be  lessened  and  its  base  raised,  by 
tightening  a  running  tape  placed  in  the 
margin  of  the  hole  for  the  penis.  In  others 
the  bag  is  buttoned  to  the  front  of  the 
pelvic  girdle,  and  can  be  raised  up  or 
lowered,  as  desired,  by  fastening  it  to  a 
higher  or  lower  button  on  the  pelvic  band. 
When  the  bag  is  well  braced  up  so  as  to 
form  an  efficient  support,  the  scrotum  is 
pulled  forwards  and  a  visible  protrusion 
beneath  the  trowsers  results,  and  the  scro- 
tum is  liable  to  slip  out  of  the  bag.  To 
prevent  this,  two  perineal  straps  may  be 
attached  to  the  posterior  margin  of  the 
suspender,  carried  backwards  between  the 
legs,  and  fixed  to  the  pelvic  band  behind 
the  body. 

Keetley's  suspensory  bandage  differs 
from  that  above  described,  in  having  no 
aperture  for  the  penis,  in  the  tape  roimd 
the  margin  of  the  suspender  being  re- 
placed by  an  india-rubber  ring,  and  in 
having  a  median  perineal  band  provided 
with  an  india-rubber  ring  opposite  the 
anus;  the  ring  is  intended  to  prevent 
chafing  of  the  anus  and  soiling  of  the 
perineal  band. 

Morgan's  suspensory  bandage  for  vari- 
cocele consists  of  a  piece  of  webbing  about 
4^  inches  long,  6  inches  broad  at  one  end, 
and  3^  inches  broad  at  the  other ;  a  piece 
of  leaden  wire  is  fixed  in  the  hem  at  the 
smaller  end,  and  the  long  borders  are  per- 
forated with  a  series  of  holes.  To  apply 
the  apparatus,  the  piece  of  webbing  should 
be  wrapped  round  the  scrotum  and  the 
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affected  testicle,  the  piece  of  wire  being 
bent  so  as  to  form  a  ring  above  the  tes- 
ticle ;  the  long  borders  of  the  webbing 
should  be  laced  together  so  as  to  envelop 
the  testicle  within  it.  By  means  of  two 
straps,  which  are  attached  to  the  apparatus, 
the  testicle  may  be  raised  up  and  sus- 
pended from  a  pelvic  band;  when  raised 
up,  the  border  of  the  apparatus  which  con- 
tains the  leaden  ring  wiU  be  lowest,  and 
upon  it  the  testicle  will  chiefly  rest. 

WiUiams's  suspender  consists  of  a  tri- 
angular piece  of  netting ;  one  corner  of  it 
should  be  fixed  between  the  legs  by  a  peri- 
neal strap,  and  the  base  should  be  raised 
upwards  and  fixed  to  a  pelvic  band.  The 
effect  of  this  apparatus  is  to  support  the 
genitalia  against  the  lower  part  of  the  ab- 
domen. 

To  support  irreducible  scrotal  hemisB, 
a  strong  bag  made  of  jean,  and  lined  with 
washleather,  is  used ;  it  may  be  suspended 
entirely  from  the  shoulders,  or  part  of  the 
weight  may  be  borne  by  a  pelvic  band. 

BiLTON  Pollard. 

SUTURES  or  stitches  are  employed  to 
hold  the  cut  surfaces  of  wounds  in  accmrate 
apposition  during  the  process  of  healing. 
The  materials  in  common  use  for  sutures 
are  silver  vrire,  silver-plated  copper  wire, 
soft  iron  vore,  dentist's  silk,  silkworm-gut, 
catgut,  and  horsehair.  The  metal  sutures, 
silkworm-gut,  and  horsehair  are  non- 
absorbent,  and  one  or  other  of  them  should 
be  chosen  when  means  are  not  taken  to 
prevent  putrefaction  of  the  discharges  from 
the  wound ;  an  absorbent  substance,  Uke  silk, 
would  become  saturated  by  the  chemical 
products  of  putrefaction,  and  cause  irrita- 
tion, and  probably  suppuration,  along  its 
track.  If,  however,  some  form  of  anti- 
septic treatment  of  the  woimd  be  adopted, 
any  of  the  above-mentioned  substances 
may  be  used  for  sutures.  Silk  which  has 
been  well  soaked  for  twenty-four  hours  in 
a  solution  of  carbolic  acid  (1  in  20)  is  as 
good  as  any  for  general  use.  Catgut  has 
the  advantage  that,  in  suitable  cases,  the 
deep  part  of  the  suture  is  absorbed  and  the 
superficial  part  is  left  free  in  the  dressing ; 
carbolised  catgut  is  usually  absorbed  in 
four  or  five  days,  but  the  chromicised  gut 
resists  absorption  for  a  much  longer  time. 
Horsehair  makes  a  very  good  suture  for 
wounds  in  which  very  little  strain  is  thrown 
upon  the  stitches. 

The  soft  sutures,  such  as  silk,  catgut,  or 
horsehair,  may  be  introduced  by  any  form 
of  needle  either  straight  or  curved,  but  the 
needle  in  common  use,  which  is  flattened 


transversely  towards  the  point,  is  open  to 
the  objection  that  it  makes  an  incision 
parallel  to  the  direction  of  the  wound ;  so 
that,  when  the  suture  is  tied,  the  needle- 
puncture  is  drawn  into  a  triangular  wound, 
which  does  not  always  heal  by  first  inten- 
tion. Hagedorn's  needle,  which  is  flattened 
in  the  opposite  direction,  makes  an  incision 
at  right  angles  to  the  direction  of  the  woimd, 
and  consequently  in  the  line  of  traction  of 
the  suture.  For  the  introduction  of  wire 
sutures,  some  special  modification  of  the  eye 
is  needed,  so  that  the  loop  by  which  the 
wire  is  linked  to  the  needle  be  not  too  bulky 
to  be  drawn  through  the  needle-puncture. 
Price's  two-eyed  needle  is  one  of  the  best 
for  this  purpose,  though  it  is  open  to  the 
objections  above  alluded  to.    See  Needles. 

Sutures  may  be  introduced  in  many 
ways :  the  more  important  of  these  will 
now  be  considered. 

The  interrupted  suture  is  the  simplest. 
It  consists  of  separate  stitches,  passed  ob- 
Hquely  from  without  inwards  through  one 
side  of  the  wound,  and  made  to  emerge  in 
a  similar  manner  from  within  outwards  on 
the  other ;  each  stitch  should  be  tied  in  a 
reef  knot,  and  the  knot  should  be  drawn  to 
one  side  of  the  wound.  The  sutures  should 
be  dravm  just  sufficiently  tightly  to  bring 
the  edges  of  the  wound  into  accurate  appo- 
sition, without  constricting  the  tissues  in- 
cluded in  the  loop.  In  tying  horse-hair  or 
silkworm-gut  sutui-es,  the  surgeon's  knot, 
in  which  the  first  half-knot  consists  of  a 
double  loop,  is  preferable  to  the  reef  knot, 
because  the  smooth  siu^ace  and  resiliency 
of  these  sutures  allows  very  sHght  tension 
to  loosen  the  fii-st  half-knot  of  the  reef  knot, 
before  it  can  be  fixed  by  the  second. 

To  close  a  longitudinal  wound,  the  first 
suture  should  be  placed  in  the  middle,  the 
second  and  third  on  either  side  of  this,  be- 
tween it  and  the  end  of  the  wound,  and  so 
on  imtil  the  wound  is  sufficiently  closed. 
In  angular  wounds,  or  wounds  of  still  more 
complicated  shapes,  the  retracted  angles  of 
skin  should  be,  first  of  all,  fixed  in  position. 
Wire  sutmres  may  be  fastened  either  by 
twisting  the  ends  together,  or  by  linking 
them  together  as  in  a  half-knot  and  then 
turning  the  ends  sharply  upwards,  so  as  to 
prevent  the  link  slipping.  The  latter  method 
is  preferable  for  stout  wires,  as  the  process 
of  twisting  them  is  Hable  to  displace  the 
edges  of  the  wound,  which  have  been  pre- 
viously adjusted. 

When  a  large  sm-face  of  skin  has  been 
removed,  as  fi-equently  happens  in  the  ex- 
cision of  malignant  tumours,  the  tension  of 
the  flaps  on  the  sutures  is  liable  to  cause 
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irritation  and  inflammation  at  the  margins 
of  the  wound,  and  in  that  way  interfere 
with  then-  imion.  In  order  to  obviate  this, 
deep  sutm-es  of  stout  wii-e  or  silk  may  be 
introduced  about  an  inch  from  the  margin 
of  the  woimd,  and  di-a-w-n  sufficiently  tightly 
to  allow  of  the  skin  coming  together  with- 
out any  strain  on  the  superficial  or  adjust- 
ing sutiures.  The  deep  sutm-es  here  referred 
to  are  often  spoken  of  as  sutures  of  relaxa- 
tion. They  should  be  removed  on  the 
second  or  thii'd  day. 

In  removing  sutures,  care  must  be  taken 
that  the  union  of  the  wound  is  not  disturbed 
thereby.  Silk  or  other  soft  sutm-es  sSould 
be  raised  with  a  pair  of  forceps  and  snipped 
on  one  side  close  to  the  skin,  and  withdrawn 
by  pulling  the  knot  gently  towards  the  side 
on  which  the  sutm-e  was  divided,  so  that 
the  tendency  of  the  traction  is  to  bring  the 
edges  of  the  woimd  together  rather  than 
otherwise.  A  wh-e  suture  should  be  divided 
on  one  side  of  the  twist  or  link,  and  straight- 
ened out  as  much  as  possible  with  two  pairs 
of  forceps  before  it  is  withdi-awn. 

Continuous  Suture. — Under  this  name 
two  different  forms  of  suture  are  often  in- 
cluded :  one  is  the  stitch  of  the  seamstress, 
in  which  the  thread  passes  from  without 
inwards  through  one  hp  of  the  wound,  and 
from  within  outwards  through  the  other; 
the  other  is  the  glover's  stitch  or  the  her- 
ring-bone stitch,  in  which  the  thread  passes 
from  within  outwards  through  both  lips  of 
the  wound.  The  former  is  the  true  con- 
tinuous suture,  and  the  one  usually  meant 
by  the  term.  It  is  recommended  for  cases 
where  very  accmrate  apposition  of  the  edges 
of  the  wound  is  desired.  It  used,  at  one 
time,  to  be  almost  the  only  suture  employed 
for  stitching  up  wounds  of  the  intestines, 
and  it  has  latterly  been  recommended  for 
that  purpose.  It  is  not  a  very  safe  suture, 
because,  if  one  loop  cuts  out,  the  others  are 
liable  to  become  slackened. 

The  fold  suture,  or  suture  of  Bertrandi, 
is  another  form  of  continuous  sutm-e.  It  is 
recommended  in  cases  where  the  skin  is 
very  thin,  and  where,  in  consequence,  the 
margin  is  liable  to  become  inverted.  It  is 
commenced  as  an  interrupted  suture,  but, 
mstead  of  the  thread  being  cut,  the  needle  is 
passed  back  again  through  the  hps  of  the 
wound,  in  a  similar  manner,  a  little  farther 
on,  and  so  on  alternately ;  so  that  the  loops 
do  not  lie  across  the  woimd,  but  alternately 
on  one  side  and  the  other,  as  in  the  darnmg 
stitch  of  the  seamstress.  The  result  of  this 
is  that  adjacent  parts  of  the  deep  siu-face 
ot  the  8km  are  brought  into  apposition,  and 
the  tendency  to  inversion  is  overcome. 
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In  removing  a  continuous  suture,  the 
surgeon  should  never  attempt  to  draw  the 
whole  thread  out  together,  for  in  doing 
that  there  would  be  much  risk  of  tearing 
the  woimd  open,  or  of  tightening  up  some 
of  the  loops,  instead  of  withdrawing  the 
suture ;  each  loop  should  be  divided  and 
removed  like  an  interrupted  suture. 

The  figure-of-eight  or  twisted  suture  is 
frequently  used  in  plastic  operations  about 
the  face,  and  especially  in  cases  of  hare- 
hp.  In  applying  the  sutm-e  to  a  wound 
passing  completely  through  the  hp,  a  long 
needle  should  be  entered  about  three  quar- 
ters of  an  inch  from  the  margin  of  the 
wound  and  made  to  emerge  on  the  cut 
surface  close  to  the  mucous  membrane, 
without,  however,  perforating  the  latter ;  it 
should  then  be  made  to  perforate  the  other 
hp  of  the  wound  in  a  similar  manner, 
though  of  course  in  the  opposite  direction. 
A  piece  of  silk  should  then  be  twisted  in 
figure-of-eight  loops  round  the  needle,  so 
as  to  draw  the  margins  of  the  wound  into 
apposition  without  causing  much  compres- 
sion of  them.  If  a  second  needle  is  re- 
quired, it  should  be  placed  in  position  before 
the  silk  is  apphed  to  the  first.  The  points 
of  the  needles  should  be  cut  off,  and  a  piece 
of  plaster  placed  beneath  the  ends  so  as 
to  protect  the  skin.  The  needles  should  be 
withdrawn  by  a  gentle  rotatory  movement 
in  from  thirty-six  to  forty-eight  hom-s,  but 
the  pad  of  silk  should  not  be  distm-bed 
until  •  it  gets  loose.  Interrupted  sutures 
should  be  inserted  here  and  there,  to  bring 
the  skin  and  mucous  margins  into  appo- 
sition. 

The  button  suture  is  a  suture  of  relaxa- 
tion, which  is  very  useful  when  much  skin 
has  been  removed  and  a  widely  gaping 
wound  has  to  be  closed.  The  buttons  are 
oval  pieces  of  sheet-lead,  measm-ing  fi-om 
three-quarters  of  an  inch  to  an  inch  and  a 
half  in  the  long  axis,  having  a  small  hole 
in  the  centre  and  a  wing  projecting  fi-om 
each  long  side  of  the  oval.  The  fr-ee  end  of 
a  stout  piece  of  silver  wfre,  thi-eaded  on  a 
needle,  is  passed  through  the  hole  in  the 
button  and  secm-ed  by  twisting  it  round 
the  projecting  wings.  In  applying  the  su- 
ture, the  needle,  carrying  the  wire  with  the 
button  attached,  is  entered  an  inch  or  more 
fi-om  the  cut  edge,  and  brought  out  at  a 
similar  distance  fr-om  it  on  the  other  side. 
The  needle  is  next  passed  through  the  hole 
in  a  second  button,  and  the  latter  is  pressed 
firmly  up  to  the  skin  until  the  edges  of  the 
wound  are  brought  sufficiently  close  to- 
gether ;  the  wire  is  then  twisted  round  the 
■wings  of  the  second  button  so  as  to  secure 
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the  suture  in  position.  It  is  the  best  suture 
of  relaxation,  for  the  strain  is  widely  dis- 
tributed by  the  buttons,  and  so  there  is  less 
likelihood  of  the  wire  cutting  out  quickly. 
Eine  interrupted  sutures  will  be  required  as 
well,  but  the  greater  part  of  the  strain  will 
be  borne  by  the  button  sutures.  Button 
sutures  should,  as  a  rule,  be  removed  by 
the  third  day.  Their  removal  is  easily 
managed  by  cutting  the  wire  between  the 
skin  and  one  button,  and  pulling  gently  on 
the  other. 

The  quilled  suture  is  used  to  bring  the 
deep  parts  of  a  wound  into  apposition,  as 
well  as  to  take  off  the  strain  from  the 
superficial  sutures.  It  is  most  used  for 
plastic  operations  on  the  female  perineimi. 
For  its  apphcation,  a  needle  with  an  eye 
at  one  extremity  should  be  threaded  with  a 
loop  of  wire,  entered  about  an  inch  from 
the  margin  of  the  wound,  carried  deeply 
down,  and  finally  made  to  emerge  in  a 
similar  manner  and  at  a  corresponding 
point  on  the  other  side.  The  needle  must 
next  be  withdrawn,  and  the  wire  left  in 
situ.  As  many  sutm'es  as  are  required 
should  be  passed  in  the  same  way.  There 
will  then  be  a  loop  projecting  from  each 
needle-puncture  in  one  lip  of  the  wound, 
and  two  strands  of  wire  through  each  punc- 
ture ia  the  other.  A  qtdll  or  piece  of 
bougie  should  next  be  passed  through  each 
loop,  and  the  quill  and  loops  should  then  be 
puUed  firmly  against  the  skin.  Another 
qvull  should  be  placed  on  the  other  side  of 
the  wound,  parallel  with  the  first,  in  such  a 
manner  that  one  of  the  wires  of  each  suture 
lies  over  it  and  the  other  beneath  it,  and 
then  the  corresponding  wires  should  be 
twisted  together  over  the  second  quHl  vsdth 
suJBELcient  firmness  to  bring  the  lips  of  the 
wound  into  apposition.  Superficial  adjust- 
ing sutures  should  also  be  employed. 

Various  special  sutm'es  are  employed  for 
enterorra/pliy — that  is,  the  closme  of  wounds 
of  the  intestines,  or  the  union  of  two  ends 
of  gut  after  a  resection  operation  has  been 
practised.  They  aU  aim  at  bringing  the 
serous  surfaces  of  the  gut  into  accurate 
apposition,  for  the  very  rapid  adhesion 
which  takes  place  between  them  entirely 
prevents  extravasation  of  the  intestinal 
contents ;  some  aim  at  bringing  the  mucous 
surfaces  into  apposition  as  well. 

Lembert's  suture  brings  the  serous  sur- 
faces together  without  perforating  the 
mucous  lining  of  the  gut.  The  needle  is 
entered  on  the  serous  surface,  about  a 
quarter  of  an  inch  from  the  margin  of  the 
wound,  and  dipped  through  the  muscular 
and  submucous  coats,  being  made  to  emerge 


on  the  same  side  of  the  wound  about  one- 
sixth  of  an  inch  from  the  margin,  without 
perforating  the  mucous  membrane.  The 
needle  is  next  passed  in  a  similar  manner 
through  the  tissues  on  the  other  side  of  the 
wound,  entering  the  gut  on  the  serous  sur- 
face about  one-sixth  of  an  inch  from  the 
margin,  and  emerging  about  one-quarter  of 
an  inch  fr'om  it.  As  many  sutures  as  are 
needed  are  inserted  about  one  line  apart, 
and  then  they  are  tightened  up,  one  after 
the  other,  and  tied  in  reef  knots.  It  has 
been  mrged  against  this  sutme  that  its  hold 
on  the  intestinal  walls  is  so  sUght  that  it 
is  liable  to  give  way,  and  that,  owing  to  its 
not  perforating  the  mucous  coat,  its  detach- 
ment into  the  lumen  of  the  gut  will  be  im- 
peded. The  latter  objection  would  be  met 
by  the  use  of  catgut  sutm-es. 

The  Gzerny-Lemhert  suture  differs  from 
the  last  in  the  addition  of  a  second  row  of 
sutures,  which  are  made  to  unite  the  mu- 
cous membrane  only,  just  at  the  cut  mar- 
gins. The  advantages  claimed  for  it  are 
that  it  affords  greater  security,  and  also 
prevents  leakage  of  intestinal  contents 
between  the  serous  smfaces  which  are  ad- 
justed by  Lembert's  suture. 

Chissenhauer^ s  suture  is  intended  to  ae- 
compHsh  the  same  objects  as  the  last  with 
one  stitch,  which  is  commenced,  like  Lem- 
bert's, on  one  side  of  the  wound,  but,  before 
it  is  finished  on  the  other,  it  is  made  to 
pick  up  the  mucous  membrane  first  on 
one  side  and  then  on  the  other  side  of  the 
wound,  so  that,  when  the  suture  is  tightened 
up,  the  deep  surfaces  of  the  mucous  coat 
are  brought  into  contact  as  well  as  the 
serous  surfaces  of  the  gut. 

Jobert's  suture.  —  In  the  stomach, 
where  the  coats  are  thicker,  Lembert's 
suture  may  be  easily  apphed,  but  in  the 
small  intestine  there  is  more  difficulty  on 
account  of  the  thinness  of  the  muscular 
coat,  and,  in  order  to  obtain  a  more  secure 
hold  on  the  intestinal  walls,  Jobert  recom- 
mends that  the  suture  should  not  avoid  the 
mucous  membrane,  but  should  be  carried 
through  the  whole  thickness  of  the  gut.  In 
other  respects  this  resembles  Lembert's 
suture.  In  cases  of  complete  transverse 
division  of  the  gut,  Jobert  recommends  the 
following  method  of  suture :  The  surgeon 
first  passes  a  sutm-e,  armed  with  a  needle 
at  each  end,  through  the  upper  extremity 
of  the  divided  intestine,  at  about  two-thirds 
of  an  inch  from  its  margin.  The  Hps  of 
the  lower  portion  of  the  divided  gut  are 
then  inverted,  so  that  the  serous  lining  of 
the  reflected  portion  looks  towards  the 
lumen  of  the  gut.    This  invei-ted  portion  ia 
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held  in  position  between  the  finger  and 
thumb  of  the  left  hand,  whilst  with  the  right 
the  needles  attached  to  the  suture,  akeady 
inserted  ra  the  upper  portion,  are  passed 
through  the  double  thickness  of  gut  from 
within  outwards ;  the  outer  needle  is  first 
passed  close  to  the  folded  border,  and  the 
inner  one  about  two-thirds  of  an  inch  lower 
doAvn.  A  similar  suture  is  passed  at  the 
other  side  of  the  gut,  and  then,  by  pulling 
at  the  fom:  ends  of  the  sutures,  the  upper 
portion  of  gut  is  drawn  within  the  inverted 
lower  portion,  so  that  two  serous  surfaces 
are  brought  into  apposition.  The  two ^ds 
of  each  suture  are  then  tied  together.  Ad- 
ditional security  may  be  obtained,  by  insert- 
ing a  series  of  Lembert's  sutvu-es  in  the 
angle  where  the  serous  surfaces  of  the  two 
segments  of  gut  come  together. 

Gely's  suture  is  recommended  by  its 
inventor  either  for  closing  linear  woimds, 
or  for  uniting  the  gut  after  complete  trans- 
verse division.  It  is  a  continuous  suture. 
The  thread  is  armed  with  a  needle  at  each 
end.  One  of  the  needles  is  entered  just 
behind  the  wound  and  about  one-sixth  of 
an  inch  firom  its  margin,  and,  after  travers- 
ing the  lumen  of  the  gut  parallel  to  the 
direction  of  tbe  wound,  it  is  brought  out 
about  one-sixth  of  an  inch  from  its  point  of 
entry.  A  similar  stitch  is  made  on  the  op- 
posite side  of.  the  wound  with  the  other 
needle.  The  sutures  are  next  crossed  over 
one  another  and  over  the  woimd,  and  each 
needle  is  entered  at  the  puncture  fi'om 
which  its  fellow  has  just  emerged,  and  is 
ready  to  repeat  the  stitch.  '^Tien  as  many 
stitches  have  been  introduced  as  is  neces- 
sary to  unite  the  wound,  the  thread  is 
tightened  up  by  pulling  on  the  successive 
transverse  loops,  and  the  ends  of  the  suture 
on  either  side  of  the  wound  are  tied  to- 
gether. This  method  causes  inversion  of 
the  edges  of  the  woimd,  and  brings  the 
serous  surfaces  into  accurate  apposition. 

Emmert's  Sutv/re. — The  needle  is  en- 
tered on  the  serous  surface  of  the  intestine 
about  one-third  of  an  inch  from  the  margin 
of  the  wound,  dipped  through  the  serous 
and  muscular  coats  of  the  gut  transversely 
to  its  axis,  and  brought  out  about  one-sixth 
of  an  inch  from  the  margin.  The  needle  is 
next  carried  parallel  to  the  direction  of  the 
.  wound,  and  entered  on  the  serous  surface 
of  the  gut  about  one-third  of  an  inch  beyond 
Its  last  puncture,  and  made  to  traverse  the 
walls  of  the  gut  at  right  angles  to  the  direc- 
tion of  the  wound  and  emerge  about  one- 
third  of  an  mch  from  its  margin.  A  fellow- 
stitch  should  be  placed  in  the  other  lip  of 
the  wound,  and  as  many  couples  should 


I  follow  as  are  required  to  close  the  wound. 
The  corresponding  threads  on  opposite  sides 
of  the  woimd  should  be  tied  together,  and 
the  serous  surfaces  inverted  and  brought 
into  apposition  thereby. 

Stanmore  Bishop  has  recently  described 
a  suture  for  enterorraphy  {Medical  Chro- 
nicle, September  1885)  wtiich,  though  it 
is  an  interrupted  suture,  has  the  advan- 
tages of  a  continuous  one ;  the  knots  are  all 
within  the  lumen  of  the  gut,  and  the  loops 
are  so  placed  that,  when  loose,  they  also 
may  readily  drop  into  it.  Bishop  has  found 
by  experiments  on  animals  that,  after  the 
employment  of  this  sutm-e,  'no  sign  of 
ridge  or  suture,  but  a  plain  mucous  sur- 
face, with  no  trace  of  the  previous  division,' 
may  result.  He  uses  a  small  rotind  straight 
needle,  threaded  with  fine  Chinese  twist  or 
silk.  The  needle  isplaced  exactly  in  the  centre 
of  the  thread,  which,  when  double,  should 
be  about  80  cms.  (32  in.)  long.  '  The  edges 
of  the  two  pieces  of  divided  intestine  being 
approximated,  a  portion  of  both  is  seized 
by  the  forceps  and  turned  inwards  towards 
the  lumen  of  the  gut,  in  such  a  way  that 
the  serous  surfaces  of  both  are  placed  oppo- 
site and  parallel  to  one  another ;  and  near 
the  retiring  angle,  at  the  base  of  the  fold 
thus  formed,  a  needle  carrying  a  double 
thread  is  thrust,  from  the  mucous  surface 
of  the  right  side,  through  what  has  not  re- 
tracted of  the  muscular  coat,  and  through 
the  serous  coat  of  that  side,  and  then 
through  the  serous,  muscular,  and  mucous 
coats  of  the  other  side ;  the  double  thread 
is  then  drawn  through  until  6  cms.  remain 
on  the  right  side.  One  of  the  threads  on 
the  left  side  is  to  be  cut  6  cms.  long ;  the 
needle  is  then  passed  fi-om  left  to  right 
through  the  same  fold,  at  a  distance  of 
20  mm,  fi-om  the  first  puncture.  Two  free 
ends  and  a  loop  remain  on  the  left  side,  and 
two  ends  fi:ee  and  two  connected  with  the 
needle  on  the  right.  By  gently  drawing 
upon  the  loop  (on  the  left  side),  one  of  each 
of  the  two  last  pairs  is  seen  to  move ; 
these  are  then  drawn  up  so  as  to  bm-y  the 
loop  in  the  mucous  membrane  on  the  left 
side  and  are  reef-knotted  on  the  right ;  the 
two  ends  are  then  cut  off  close  to  the  knot. 
The  free  thread  left  in  the  first  puncture 
is  now  drawn  under  the  fi-ee  extremities 
of  the  upper  bars  of  the  clamp,  so  as  to 
be  out  of  the  way,  and  is  reserved  for  the 
latter  part  of  the  operation.  The  needle  is 
now  carried  back  again  from  right  to  left 
through  the  base  of  the  fold,  and  a  similar 
loop  is  thus  formed,  this  time  on  the  right, 
and  knotted  on  the  left.  In  this  way,  as 
the  suture  progresses,  a  series  of  loops  con- 
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sisting  each  of  a  single  thread  tied  alter- 
nately on  the  right  and  left  sides  is  formed, 
the  threads  of  each  loop  passing  through 
the  same  punctm'es  as  those  of  its  neigh- 
bom's  on  each  side.  "When  half  the  circum- 
ference of  the  bowel  is  united,  and  having 
finished  the  floor,  so  to  speak,'  Mr.  Bishop 
prefers  'to  take  a  fresh  needle  and  thread; 
and  tying  one  end  to  one  of  the  free  ends 
of  the  first  thread,  which  it  will  be  remem- 
bered was  left  behind,  to  commence  again 
from  the  mesenteric  border,  and  begin  the 
roof  from  that  point.'  Thus  the  operator 
works  towards  himself  whilst  stitching  both 
the  floor  and  roof.  '  In  drawing  up  the  loop 
which  is  thus  formed,  6are  must  be  taken  to 
bring  the  knot  in  its  centre  dhectly  opposite 
the  middle  of  the  portion  of  wall  included.' 

'  On  finishing  the  floor,  too,  a  free  thread 
will  always  be  left ;  this  is  taken  advantage 
of  in  finishing  the  entire  sutiu'e,  for  the  last 
loop  is  made  by  tying  the  two  free  ends  on 
one  side  together ;  the  loop  thus  formed  is 
then  drawn  up  on  the  other  side,  folding  m 
the  serous  coats  of  both  sides,  and,  the  knot 
being  made,  the  two  threads  are  cut  off 
close,  the  bowel  becoming  absolutely  closed.' 

Bdlton  Pollaed. 

SWEATING  FEET.— This  offensive 
affection  is  not  uncommon  in  young  persons 
of  both  sexes,  especially  in  those  employed 
in  in-door  service,  the  subjects  of  it  being 
often  incapacitated  from  retaining  then* 
situations.  The  general  health  is  usually 
not  good,  the  circulation  feeble,  and  the 
appetite  often  disordered. 

Treatment. — The  feet  should  be  well 
bathed  in  salt  and  water  two  or  three  times 
a  day,  rubbed  and  dried  most  thoroughly, 
especially  between  the  toes,  and  these  parts 
well  dusted  with  zinc  and  starch  powder,  to 
which  a  Uttle  iodoform  powder  has  been 
added.  Boots  or  shoes,  socks  or  stockings, 
shoidd  be  changed  frequently ;  anything  in 
the  nature  of  patent  leather  is  to  be  for- 
bidden, and  shoes  preferred  to  boots,  as 
admitting  of  better  ventilation  and  more 
frequent  changing.  Belladonna  liniment, 
as  recommended  by  Dr.  Ringer  (the  lini- 
ment being  made  up  with  eau  de  cologne, 
if  preferred),  may  be  employed  ;  or  the  treat- 
ment recommended  by  Professor  Hebra 
made  use  of.  Here,  an  ointment  made  of 
equal  parts  of  lead  ointment  and  Unseed  oil, 
spread  on  linen,  is  wrapped  round  the  feet, 
the  apphcation  being  renewed  every  third 
day  for  nine  days.  The  practitioner,  in 
using  the  above,  must  be  prepared  for  its 
causing  irritation  in  some  cases,  and  even 
the  outbreak  of  a  papular  eruption. 


Improvement  of  the  general  health  is 
nearly^  always  required,  it  being  needful 
to  insist  on  sufficient  open-air  exercise, 
bathing,  and  attention  to  the  appetite  and 
bowels.    See  Bromidrosis. 

W.  H.  A.  jAt'OBSON. 

SYCOSIS. — Synon.  Sycosis  ntn-para- 
sitica,  Mentagra. 

Definition.  —  A  chronic  inflammator} 
disease  affecting  the  hairy  parts  of  the  bodj' 
(chiefly  the  face  in  the  male  sex),  and 
characterised  by  the  development  of  pus- 
tules pierced  by  hau's. 

Cause.  —  This  has  not  yet  been  as- 
certained ;  various  diathetic  conditions 
were  formerly  thought  to  give  rise  to  it, 
e.g.  rheimiatism,  gout,  sti-uma.  According 
to  later  investigations,  it  is  probably  due 
to  the  irritation  of  the  growing  stiff  hair  on 
the  walls  of  the  foUicle,  in  an  individual 
out  of  health,  or  on  a  part  predisposed  to 
inflammation  by  •  the  presence  of  some 
superficial  dermatitis  (eczema).  Shaving, 
especially  with  irritating  soap,  and  exposure- 
to  heat  or  cold,  are  also  thought  to  be  in- 
strumental in  causing  the  disease. 

Fathology. — The  affection  is  primarily 
a  peri-follicuUtis,  the  fibrous  sheath  of  the 
hair-follicle  being  first  invaded  by  inflam- 
matory products  (serum  and  pus).  Soon 
the  root-sheaths  become  involved,  and  the 
base  of  the  follicle,  the  papilla  resisting  to 
the  last ;  the  haii'-coveriugs  (root-sheaths) 
as  well  as  the  soft  structm'e  of  the  hau* 
itself,  undergo  destructive  change,  the  hah' 
falls  out  and  is  not  reproduced  if  the  papilla 
has  been  destroyed ;  not  infrequently  the 
neighbouring  structures,  the  sebaceous  and 
sweat  glands,  and  even  some  portion  of  the 
skin  itself,  are  involved  in  the  destructive- 
process,  leading  to  loss  of  substance  and 
scarring. 

Symptoms. — In  a  simple  uncompHcated 
case,  at  the  commencement  of  the  disease, 
there  are  seen  a  few  papules  pierced  by 
hairs,  accompanied  by  some  temporary 
heat  and  swelling  of  the  part  affected, 
usually  the  chin.  The  papules  may  be 
isolated,  but  they  tend  rather  to  be  aggre- 
gated together  in  groups.  Soon  each 
papule  becomes  sm-momited  by  a  minute 
collection  of  pus,  the  papule  becomes  con- 
verted into  a  pustule,  if  the  lesions  are 
close  together  the  infiltrations  surrounding 
each  join  up  and  become  confluent,  so  that 
the  affected  patch  takes  the  form  of  one 
large  dusky-red  infiltration  dotted  over 
•with  points  of  pus,  pierced  by  haii's;  it 
was  probably  this  appearance  which  was 
likened  to  the  inside  of  a  fig  and  suggested 
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the  name  Sj'cosis  {avKov,  a  fig).  The 
pustules  may  dry  up  into  little  roimd 
cnists,  or,  as  happens  more  frequently,  they 
dischai-ge  and  lead  to  the  formation  _  of 
thick  yellowish-brown  crusts  of  dried  in- 
spissated pus.  The  hairs  over  the  affected 
siuface  are  either  matted  down,  or  stick  up 
through  the  crusts.  On  removing  the  lat- 
ter, those  hau-s  which  are  loose  in  their 
folHcles  come  away ;  a  few  remain  behind 
in  the  dilated  funnel-shaped  mouths  of  the 
follicles.  Occasionally,  on  removing  the 
•cnists  from  an  infiltrated  patch,  the  surface 
is  seen  beneath  denuded  of  epidermis,  granu- 
lar, and  bathed  with  ptis  {caro  luxuftans) 
calling  to  mind  the  appearances  of  condy- 
loma. 'More  deeply  seated  and  extensive 
suppm'ation  may  occur,  leading  to  the  for- 
mation of  small  subcutaneous  abscesses. 
The  disease  progi'esses  by  separate  out- 
breaks such  as  has  been  described.  Chronic 
cases  are  liable  to  be  complicated  by  (a) 
the  occmrence  of  a  permanent,  diffuse, 
erythemato-squamous,  superficial  derma- 
titis, affecting  perhaps  the  entire  beard 
or  whisker  region,  the  result  of  previous 
attacks ;  or  by  (6)  more  or  less  scarring 
and  alopecia  from  former  destructive  sup- 
puration. 

Diagnosis. — This  lies  between  sycosis 
parasitica,  eczema  impetiginodes,  lupiis, 
and  syphilis. 

Sycosis  parasitica. — The  early,  red,  itchy 
patches  frequently  roimd  and  multiple 
(tinea  circinata),  the  continuous  outbreak 
of  pustules,  the  gnawed  stubbly  look  of  the 
hairs,  their  opaque  white  appearance  and 
rottenness,  the  history  of  contagion  and 
rapid  development  of  the  disease — finally, 
the  presence  of  fungus  as  seen  under  the 
microscope,  are  the  points  determining  the 
diagnosis. 

In  eczema  the  eruption  is  not  limited 
to  the  hairy  parts,  but  it  must  be  re- 
membered that  eczema  may  be  present 
with  sycosis,  having  either  preceded  it,  in 
which  case  it  may  be  looked  upon  as  hav- 
ing caused  the  sycosis,  or  it  may  have 
supervened,  as  explained  above. 

In  eczema  impetiginodes,  its  rapid  de- 
velopment, appearance  elsewhere,  the  abim- 
dant  discharge,  the  large  flat  pustules  not 
pierced  by  hairs,  the  non-occurrence  of 
alopecia  or  scarring,  will  help  the  dia- 
gnosis. 

Lupus  vulgaris  generally  occurs  before 
puberty,  and  is  very  chronic,  the  tubercles 
are  not  pierced  by  hairs,  the  nose  or  its 
neighbourhood  has  probably  been  pre- 
viously attacked;  loss  of  substance  and 
«carrmg  mvariably  accompany  lupus. 


In  syphilis  the  papules  or  tubercles 
(copper-coloured),  tend  to  be  arranged  in 
rings  or  segments  of  cfrcles,  they  are  paia- 
less  and  not  pierced  by  hairs ;  concomitant 
symptoms  are  usually  present — scars,  gum- 
mata,  &c< 

Treatment. — This  is  maialy  local.  The 
hair  should  be  cut  short  with  scissors  to 
witliin  one-third  of  an  inch  of  the  affected 
surface.  All  crusts  must  be  removed  be- 
fore any  remedies  are  appHed.  This  may 
be  done  by  saturating  them  with  warm  oil 
or  some  simple  ointment,  then  poulticing 
with  linseed  meal ;  if  they  are  still  matted 
down  by  the  hafr,  they  should  be  shghtly 
raised  and  the  hairs  snipped  beneath  them, 
the  part  should  then  be  bathed  clean  with 
warm  water. 

As  long  as  irritation  is  present  (heat, 
swelling,  &c.)  only  soothing  applications 
should  be  used,  e.g. : — 

R  Pulv.  zinci  oxidi  ....    5X1  • 
Liq.  plumbi  diacet.  dil.     .  f^vj. 
ft.  lot. 

or  Linimentum  calcis.  These  remedies 
should  be  fi-equently  and  thoroughly  ap- 
plied to  the  affected  parts. 

Pus  must  be  removed  as  soon  as  pos- 
sible ;  small  abscesses  should  be  opened, 
and,  above  all,  the  hairs  must  be  pulled 
out  from  the  pustules.  Each  hair  is  to 
be  grasped  with  epilation-forceps,  and 
steady  traction  made  in  the  direction  in 
which  it  is  growing ;  the  hau-s  protruding 
from. pustules  will  generally  be  found  loose 
in  their  follicles,  coining  away  without  pain. 
By  this  procedure  the  pus  is  provided  with 
an  outlet,  and  the  best  chance  afforded  of 
avoiding  destruction  of  the  papiUa.  Some 
desiccant,  soothing  ointment  should  now  be 
used  night  and  morning,  apphed  on  hnen 
and  bound  to  the  part.  Hebra's  ung.  dia- 
chyU,  img.  zinci  benzoati,  or  ung.  plumbi 
carb.,  are  suitable  oiatments.  If  there  is 
much  infiltration  the  occasional  use,  once  in 
two  orthree  days,  of  some  mercm'ial  prepara- 
tion will  be  necessary,  such,  for  mstance,  aa 
hydrarg.  oleat.  5  p.c,  or  ung.  hyd.  ammon,, 
mitigated  by  the  addition  of  an  equal  quan- 
tity of  ung.  zinci.  Opinions  are  divided  as 
to  the  advisability  of  shavmg  the  part ;  but 
the  disease  may  be  cured  without  resorting 
to  this  painful  procedure  of  doubtful  benefit. 
The  patient  should  abstain  fr"om  anything 
which  may  promote  the  disease — exposm-e 
to  dust,  heat,  &c.  Finally,  constitutional 
treatment  must  not  be  neglected.  The  diet 
should  be  enquired  into  and  regulated  as  to 
the  quantity  and  quality  of  both  food  and 
driiik.  Dyspepsia,  if  present,  must  be 
treated,  as  well  as  any  diathetic  condition 
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(especially  strama),  on  general  principles. 
It  is  probable  that  nearly  aU  cases  will 
benefit  by  jiidicious  regular  purgation. 

Sycosis  Parasitica. —  Synon.  :  Tinea 
barbse,  ringworm  of  the  beard. — An  inflam- 
mation of  the  hairy  parts  of  the  face  and 
neck,  set  up  by  the  presence  of  the  fungus 
of  ringworm  (trichophyton  tonsurcms). 

Syvvptoms.  —  The  disease  generally 
shows  itself  at  first  as  a  small,  sharply  de- 
fined, round  red  patch,  not  raised  above 
the  surface.  Not  infrequently  several  such 
patches  are  present  —  the  eruption  soon 
becomes  marginate,  or  exhibits  signs  of 
papulation  and  desquamation.  Consider- 
able infiltration  with  suppuration  may  early 
disclose  itself,  or  indeed  be  present  from 
the  commenceroent,  so  that  the  disease 
puts  on  a  scattered,  pustular  appearance, 
the  surface  being  studded  with  crusted 
elevations  pierced  with  stumps  of  hau's. 
Itching  is  complained  of.  The  disease 
advances  steadily,  not  by  successive  out- 
breaks. Changes  in  the  hairs  of  the  part 
affected  are  soon  noticeable  ;  if  the  beard 
or  whisker  is  grovm,  there  is  pai'tial  bald- 
ness, the  hairs  have  a  gnawed,  stubbly 
look,  some  are  reduced  to  mere  stumps, 
and  have  a  peculiar,  opaque,  whitish  ap- 
pearance, like  the  stumps  seen  in  tinea 
tonsm'ans.  By  pulling  them  shghtly  vidth 
the  epilation-forceps,  they  break  off  close  to 
the  mouth  of  the  follicle.  On  placing  such 
stimips,  or  any  other  affected  hairs,  on  a 
slide  with  a  httle  liquor  potassse,  and  exam- 
ining under  the  microscope  with  a  high 
power  (:j  inch),  the  hah-s  are  seen  to  be 
infiltrated  with  fungus-spores  arranged  to- 
gether in  chains,  for  the  most  part  lying  in 
the  direction  of  the  hair-fibres.  These  hair 
changes  are  of  course  most  noticeable  in 
cases  where  the  beard  or  whisker  is  worn, 
but  even  when  the  patient  has  shaved,  the 
white  stumps  may  be  recognised  with  a 
magnifying  glass,  just  protruding  from  the 
follicles  ;  they  may  be  collected  by  scraping 
with  a  knife  which  has  been  dipped  in 
liquor  potassse,  and  submitted  to  micro- 
scopical examination. 

Diagnosis. — The  disease  may  be  con- 
founded with — 1.  True  sycosis  (sycosis  non- 
parasitica) ;  2.  Eczema ;  3.  Syphilis.  In 
all  doubtftd  cases  the  microscope  should  be 
appealed  to ;  if  the  fungus  is  found,  it  at 
once  settles  the  question.  The  following 
peculiarities  belong  to  tinea. 

1.  Early  round  or  ringed  patches ;  2. 
Continuous  and  comparatively  rapid  de- 
velopment ;  3.  Absence  of  scarring  or  other 
signs  of  previous  attack  ;  4.  History  of  con- 
tagion (barber's  razors,  &c.)  ;  6.  Probable 


existence  of  patches  of  ringworm  on  other 
parts  of  the  body ;  6.  Partial  baldness  with 
stubbly  appearance  of  hair,  whitish  brittle 
stumps,  &c. 

Treatment.  —  AU  pus-crusts  must  be 
removed,  and  if  much  initation  is  present, 
this  must  be  allayed  before  antiparasitic 
remedies  are  used  (see  Sycosis  non-para- 
sitica,  treatment).  The  antiparasitic  mea- 
sures include  all  those  which  are  adopted 
for  the  treatment  of  ringworm  of  the  scalp. 
Of  aU  the  mercurial  and  tar  preparations, 
perhaps  the  best  are  oleate  of  mercury  and 
carboHc  acid ;  the  former  should  be  used 
of  the  strength  5  p.c,  at  least  at  first ;  it 
should  be  fireely  rubbed  in  once  every  twenty- 
four  hom-s,  or  more  fi-equently  if  the  slan 
can  tolerate  it.  Should  much  irritation 
occur,  the  remedy  should  be  discontinued  for 
a  day  or  two  until  the  part  recovers  itsel£ 

The  glycerine  of  carbolic  acid  may  be 
used  in  a  similar  way.  The  pharmacopoeial 
Ung.  hyd.nit.,  or  Ung.  sulph.,  are  also  useful 
remedies.  Such  applications  necessarily 
set  up  a  certain  amount  of  inflammation, 
but  they  are  especially  Hable  to  do  so  in 
cases  where  the  disease  has  displayed  a 
marked  inflammatory  type  from  the  com- 
mencement. Success  depends  on  the  per- 
sistent use  of  efficient  parasiticides,  short 
of  producing  unmanageable  inflammation. 
Epilation  should  be  adopted,  but  it  cannot 
be  reUed  on  to  cure  the  disease. 

Alfred  Sangster. 
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the. 

SYME'S  OPERATION,  fifee  Tongue, 
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SYMPATHETIC  OPHTHALMITIS 

is  a  plastic  inflammation  of  one  eye,  excited 
by  some  special  irritation  in  the  other. 
There  are  two  forms  of  this  disease  :  the 
first  form,  being  the  slighter,  is  called  Sym- 
pathetic Irritation ;  the  second  is  the 
severe  affection  now  so  well  known  as 
Sympathetic  Ophthalmia. 

1.  Sympathetic  Irritation  is  pro- 
bably only  the  early  stage  of  sympathetia 
ophthalmia,  as  it  wiU  develop  into  it  and  is 
excited  by  the  same  causes.  Sympathetic 
irritation  is  secondary  to  some  excitant  in 
the  other  eye,  which  is  usually  of  an  inflam- 
matory character.  The  attacks  are  diflicult 
to  arrest,  and  they  axe  very  recurrent  so 
long  as  the  excitant  in  the  other  eye  con- 
tinues. 
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The  points  in  which  sympathetic  irrita- 
tion differs  from  sympathetic  ophthalmia 
aa-e : — 1.  Although  the  eye  may  be  liable 
to  frequent  recmTences  of  the  irritation, 
yet  no  fibrinous  effusions  nor  disorganising 
changes  take  place  in  the  tissues  of  the 
eye.  2.  The  excision  of  the  iujmred  or  the 
diseased  eye  will,  as  a  rule,  at  once  arrest 
the  irritation ;  whereas,  in  sympathetic 
ophthalmia,  the  excision  of  the  other  eye 
■vviU  but  rarely  exert  any  marked  influence 
in  conti'olling  the  disease. 

The  symptoms  of  sympathetic  irritation 
are  attacks  of  irritabHity  of  the  sound^ye, 
whenever  the  lost  or  injured  eye  becomes 
inflamed  or  paiofol;  and,  in  some  cases, 
whenever  the  sound  eye  attempts  any  pro- 
longed effort  of  accommodation,  vsdthout 
any  change  of  appearance  or  altered  sensa- 
tion in  the  injured  eye,  and  this  is  espe- 
cially noticeable  in  eyes  in  which  a  foreign 
body  is  lodged.  The  symptoms  are  very 
variable  :  in  some  patients  a  slight  indis- 
tinctness of  vision  is  complained  of,  an  in- 
abnity  to  define  clearly,  and  reading  tu'es 
the  eye.  The  patient  may  be  able  to  read 
No.  1  of  Jaeger's  test  types  and  to  see  dis- 
tant objects  rightly,  but  he  cannot  do  so 
for  any  length  of  time,  as  the  effort  of  accom- 
modation fails,  and  the  eye  becomes  fagged. 
In  others,  the  eye  becomes  reddened  and 
irritable  whenever  an  attempt  is  made  to 
use  it,  and  occasionally  it  is  painful ;  the 
seat  of  pain  being  sometimes  referred  to  a 
position  in  the  sound  eye  corresponding  to 
the  seat  of  injury  in  the  other  eye.  Occa- 
sionally, there  are  nem-algic  shooting  pains 
in  the  soimd  eye,  and  this  may  be  the 
symptom  which  gives  the  patient  the 
greatest  concern.  Another  symptom  of 
which  patients  have  frequently  complained 
is  that '  things  dazzle  in  Iront  of  the  sound 
eye,  like  heat  over  a  stove.'  There  is 
frequently  also  some  slight  iutolerance  of 
light;  the  patient  feels  that  the  bright  light 
of  a  clear  day  or  bright  artificial  light  is 
unpleasant.  The  symptoms  of  irritation 
are  not  always  constant.  In  some  cases 
there  are  attacks  of  irritation,  which  come 
on  only  when  the  lost  or  injured  eye  be- 
comes inflamed,  and  subside  when  the  in- 
flammation has  passed  away;  whilst  in 
others  the  sense  of  there  being  something 
wrong  with  the  sound  eye,  from  the  oc- 
currence of  some  of  the  sjTnptoms  de- 
scribed, is  ever  present. 

The  treatment  of  sympathetic  irritation 
undoubtedly  is  to  excise  the  lost  or  injured 
eye,  the  source  of  the  irritation,  as  with 
our  present  knowledge  we  cannot  say 
when  sympathetic  irritation  wiU  drift  into 


sympathetic  ophthalmia.  If  the  injured  or 
diseased  eye  be  excised  when  there  are 
symptoms  only  of  irritation,  and  before  the 
spotty  deposits  on  the  irmer  surface  of  the 
cornea  have  been  developed,  then  we  gene- 
rally succeed  in  arresting  the  disease.  The 
writer  has  known  cases  in  which  the 
attacks  of  irritation  have  continued  to  recur, 
at  short  intervals,  for  over  twelve  months, 
and  yet,  after  the  diseased  or  injm-ed  eye 
has  been  removed,  the  frritation  has  been 
completely  arrested. 

The  palliative  treatment  consists  in 
giving  rest  to  the  eyes  by  abstaining  fi'om 
work,  by  excluding  the  eyes  from  strong 
Kght  by  means  of  dark  glasses,  and  by  keep- 
ing the  light  in  the  living  room  subdued  by 
dark  blinds.  As  a  local  application,  a  weak 
solution  of  atropine,  about  gr.  j.  to  the 
ounce  of  water,  and  internally  smaU  doses 
of  the  extract  of  belladonna,  from  gr.  ^  to 
gr.  ^  combined  with  quinine,  are  the  most 
useful  medicine. 

2.  Sympathetic  Ophthalmia  differs 
from  all  other  inflammations  of  the  eye, 
both  in  the  cause  which  produces  it  and  in 
the  character  and  course  of  the  inflamma- 
tion. 

a.  It  is  always  due  to  some  exciting 
cause  in  the  other  eye,  and  these  may  be 
thus  briefly  classed  : — 

Wounds  of  the  eye,  and  especially  those 
which  involve  the  ciliary  region ;  and 
wounds  in  and  near  the  margin  of  the  cornea, 
in  which  there  is  an  entanglement  of  iris. 

The  lodgment  of  foreign  bodies  within 
the  globe. 

The  irritation  excited  by  degenerative 
changes  taking  place  in  eyes  already  lost 
either  by  injury  or  disease. 

There  are  other  causes  which  also  give 
rise  to  sympathetic  ophthalmia,  but  which 
may  be  regarded  as  exceptional.  The  opera- 
tion for  the  extraction  of  cataract  tm- 
doubtedly  produces  a  certain  percentage  of 
sympathetic  ophthalmia,  but  these  uifor- 
timate  cases  are,  probably,  far  less  numerous 
now  than  they  were  ten  or  fifteen  years 
ago.  About  that  date,  it  was  the  custom 
with  many  to  carry  the  section  through  the 
sclerotic  a  Uttle  behind  the  corneo-sclerotic 
junction,  and  as  the  result  to  get  fr-equently 
an  entanglement  of  the  fris  in  the  edges  of 
the  wound.  Experience  has  since  proved 
that,  by  keeping  the  section  corneal,  we  have 
less  tendency  to  involvement  of  iris  in  the 
wound,  and  consequently  many  fewer  cases 
of  sympathetic  ophthalmia  following  our 
cataract  operations. 

In  the  Boyal  London  Ophthalmio 
Hospital  Eeports,  vol.  vi.,  Mr.  Hullce  has 
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recorded  the  case  of  a  cyst  of  the  iris 
which  followed  a  penetratLag  wound  with  a 
fork.  There  was  a  serous  iritis  in  the  eye 
which  had  the  cyst,  and  in  the  other  there 
was  sjrmpathetio  irritation.  It  was  on  ac- 
cotmt  of  the  irritation  in  the  uninjured  eye 
that  the  mother  brought  the  boy  from 
Faversham  to  the  hospital.  Mr.  Hulke  re- 
moved the  cyst  through  an  opening  at  the 
margin  of  the  cornea.  The  report  states : 
'  The  wound  healed  directly,  and  the  iritis 
and  sympathetic  irritation  of  the  other  eye 
disappeared.' 

It  is  a  noteworthy  fact  that  sympathetic 
ophthalmia  is  seldom,  if  ever,  produced  by 
a  suppurative  iuilammation  of  the  other 
eye.  This  fact  was  noticed  by  the  late  Von 
Graefe,  and  the  writer's  experience  accords 
with  it.  If,  however,  there  is  a  foreign 
body  within  the  globe,  suppm-ation  of  the 
eye  does  not  dimraish  the  danger  which  its 
presence  in  the  stump  may  keep  up. 

p.  The  character  of  sympathetic  in- 
fiammation  of  the  eye  is  peculiar.  It  is 
essentially  an  adhesive  or  fibrinous  inflam- 
mation. The  tendency  of  the  inflam- 
mation is  to  rapid,  plastic  efifusions,  which 
soon  become  organised  and  incapable  of 
absorption,  blending  the  tissues  together 
and  destroying  their  functions.  As  a  rule, 
the  eye  is  attacked  without  having  pain  as  a 
warning.  Children  are  frequently  brought 
with  the  disease  advanced  into  its  second 
stage,  and  with  the  sight  greatly  impaired, 
because  the  absence  of  pain  made  the 
parents  regard  the  affection  hghtly. 

When  once  started,  sympathetic  oph- 
thalmia is  very  difficult  to  arrest,  and  if, 
imder  treatment,  it  is  subdued,  it  is  gener- 
ally only  for  a  time,  for  the  disease  is  very 
recurrent.  The  peculiar  tendency  of  sym- 
patheticinflammation  to  cause  rapid  effusion 
of  lymph  is  manifested  from  the  very  com- 
mencement of  the  disease!  In  the  earhest 
stage,  there  are  usually  spotty  deposits  of 
lymph  on  the  inner  surface  of  the  cornea ; 
then  follows  a  plastic  inflammation  of  the 
iris,  which  binds  the  pupil  by  adhesions  to 
the  anterior  capsule  of  the  lens,  and  rapidly 
extends  to  the  cihary  processes,  the  choroid, 
and  the  vitreous.  The  lymph  is  not  de- 
posited on  the  sm-face  in  nodules,  as  in 
syphihtic  iritis,  but  it  occurs  as  an  infil- 
tration invading  the  very  texture  of  the 
u-is,  cihary  processes,  and  choroid.  In  the 
synechise  which  are  formed,  it  is  not  simply 
the  pupiUary  margin,  but  the  whole  pos- 
terior surface  of  the  iris  which  contracts 
adhesions  to  the  capsule  of  the  lens ;  so 
that  if,  at  a  future  period,  an  attempt  be 
made  to  form  an  artificial  pupil  by  tearing 


away  a  portion  of  the  u-is,  the  exposed  part 
of  the  lens  will  be  foimd  covered  with  uvea, 
indicating  exactly  the  extent  of  the  ad- 
hesions which  had  existed  between  it  and 
the  posterior  sm-face  of  the  ii-is.  Early  in 
the  disease,  when  the  iris  is  saturated  with 
lymph,  it  is  soft  and  rotten ;  but  at  a  later 
date,  when  all  the  acute  symptoms  have 
passed  away,  the  iris  has  become  completely 
changed  in  its  textm-e;  it  is  excessively 
tough,  it  has  lost  all  its  elasticity,  and  is 
converted  into  a  dense  fibrous  membrane. 
The  age  of  the  ijatient  has  an  influence  in 
sympathetic  ophthalmia.  The  young  are 
more  liable  to  it  than  the  old,  and  it  runs 
its  com-se  more  rapidly  in  the  child  or  young 
adult  than  it  does  in  the  middle-aged  or  the 
old. 

The  Period  at  which  Sympathetic  Oph- 
thalmia may  coma  on  after  Injury. — It 
is  impossible  to  assign  any  date  at  which 
sympathetic  ophthalmia  may  be  expected, 
or  after  which  the.  sound  eye  may  be  con- 
sidered as  safe.  It  is  seldom  seen  earlier 
than  two  or  three  weeks  after  the  injury, 
and  generally  much  later.  So  long  as  the 
irritation  primarily  excited  by  the  injury 
continues,  the  sound  eye  may  sympathise. 
The  risk  cannot  be  said  to  have  passed 
away  until  the  injured  eye  has  quite  re- 
covered ;  the  sclerotic  must  have  regained 
its  normal  whiteness  and  all  photophobia 
and  lacrymation  have  ceased.  It  is  the 
knowledge  of  these  facts  that  has  often 
induced  the  writer  to  lu-ge  upon  a  patient  to 
have  the  injm-ed  eye  removed,  when  it  has 
drifted  into  a  state  of  subacute  irritability 
with  no  tendency  to  yield  to  remedies,  and 
when  there  was  no  reasonable  prospect  of 
the  eye  regaining  useful  sight.  In  such 
cases,  it  is  better  to  make  a  partial  sacrifice 
for  the  sake  of  securing  the  safety  of  the 
iminjured  eye. 

Symptoms. —  For  the  convenience  of 
description,  the  symptoms  of  sympathetic 
ophthalmia  may  be  divided  into  three 
stages,  a  division  which,  although  arbi- 
trary, serves  to  impress  the  progress  of 
the  disease  upon  the  memory  of  the 
surgeon.  It  must,  however,  be  remem- 
bered that,  in  many  cases,  the  symptoms 
succeed  so  rapidly  on  each  other  that  it 
is  difficult  to  recognise  the  division  into 
stages.  In  some  cases,  the  disease  has 
passed  well  into  the  second  stage  before  it 
is  even  recognised  that  the  uninjm-ed  eye 
is  affected ;  and  this  is  especially  the  case 
in  children,  from  the  absence  of  pain  in 
the  early  stage  of  the  affection. 

In  the  first  stage  of  the  attack,  the  eye 
is  irritable  and  abnormally  sensitive  to 
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light;  there  is  some  lacrymation,  and  the 
conjunctiva  is  a  little  raj  acted;  there  are 
usually  spotty  .deposits  of  lymph  on  the 
inner  surface  of  the  cornea  (comeitis  punc- 
tata), sometimes  only  to  be  detected  by 
looking  at  the  cornea  with  a  lens,  and  the 
pupil  is  sluggish  in  its  action;  the  power 
of  focussing  the  eye  for  near  objects  is 
diminished,  and  the  patient  is  unable  to 
maintain  a  prolonged  accommodative  effort. 
Beading  quickly  indiices  fatigue,  the  words 
become  confused,  bliu:red,  and  at  last  in- 
distinguishable ;  after  a  few  minutes'  rest 
the  eye  may  resume  its  work,  but  the-eame 
symptoms  shortly  reappear  and  obhge  it 
to  desipt.  At  this  stage  of  the  disease  there 
is  generally  no  ^ain — not  even  sufficient  to 
draw  proper  attention  to  the  eye. 

In  the  second  stage  of  the  disease,  fibri- 
nous exudations  take  place  within  the  eye, 
and  Ijnnph  is  effused,  as  an  infiltration,  into 
the  different  tissues  involved  in  the  inflam- 
mation; the  pupillary  area  of  the  capsiile 
of  the  lens  is  covered,  and  the  iris  almost 
-oaked  with  it.  This  exudation  rapidly 
becomes  organised,  and  contracts  firm  ad- 
hesions between  the  whole  posterior  surface 
of  the  iris  and  the  lens-capsule.  If  atropine 
be  dropped  into  the  eye,  the  pupil  is  either 
not  affected  by  it  or  it  dilates  only  slowly, 
irregulaxly,  and  partially.  The  aqueous 
becomes  serous,  and  the  striation  of  the 
iris,  at  first  indistinct,  is  afterwards  com- 
pletely lost. 

The  third  stage  of  the  disease  is  charac- 
terised by  increased  tension  of  the  globe, 
and  this  condition  is  generally  associated 
with  pain,  oftentimes  very  severe,  and 
sufficient  to  make  the  patient  willing  to 
submit  to  any  means  suggested  for  his 
rehef.  The  increase  of  tension  may  come 
on  at  any  time  after  the  inflammatory  exu- 
dations within  the  eye  have  commenced, 
and  may  continue  during  many  months,  or 
even  last  beyond  a  year.  If  the  disease 
runs_  on,  the  vitreous  atrophies,  loses  its 
consistence  and  diminishes  in  bulk,  and  the 
eye  gradually  becomes  softer  than  normal 
and  sinks  to  -T 2  or  3.  As  the  atrophy  of 
the  vitreous  proceeds,  the  retina  is  deprived 
of  its  normal  support,  and,  faUing  forwards, 
becomes  partly  or  completely  detached. 

The  increased  tension  of  the  eye,  com- 
bined with  the  inflammatory  changes  in  the 
ciliary  region,  sometimes  leads  to  a  thinning 
of  the  sclerotic  around  the  cornea,  and  to 
ciliary  staphyloma. 

Treafmeni.— Sympathetic  ophthalmia 
IB  certamly  one  of  the  most  intractable  of 
aU  the  affections  of  the  eye.  Many  cases 
go  on  firom  bad  to  worse  until  the  eye 


is  lost,  and  this  in  spite  of  what  appears  to 
have  been  judicious  and  careful  treatment 
from  the  very  commencement  of  the  disease. 
Stni,  we  occasionally  meet  with  bright  re- 
sults, although  these  are  comparatively 
few. 

The  treatment  will  be  considered  under 
three  headings : — 1.  How  to  arrest  the  pro- 
gress of  the  disease.  2.  How  to  proceed 
when  the  injured  eye  still  retains  some 
useful  sight.  3.  The  general  constitutional 
and  local  treatment  in  each  of  the  three 
stages  of  the  affection. 

1.  How  to  Arrest  the  Progress  of  the 
Disease. — If  the  sympathetic  inflammation 
of  one  eye  is  dependent  on  injury  to  the 
other,  and  it  is  clear  that  the  wounded  eye 
is  irreparably  blind ;  or  if  the  exciting  cause 
of  the  mischief  proceeds  fi-om  a  previously 
lost  eye  becoming  inflamed,  then  there  can- 
not be  a  moment's  hesitation  about  the 
propriety  of  at  once  extirpating  the  injured 
or  the  diseased  eye.  The  importance  of 
removing  at  an  early  period  an  eye  which 
has  been  so  injured  as  to  be  useless,  and 
which  is  exciting,  or  is  likely  to  excite, 
irritation  in  the  other,  or  the  iniflamed  rem- 
nant of  a  lost  eye  which  is  acting  as  an 
iiTitant,  cannot  be  exaggerated.  For,  though, 
in  the  very  ea/rly  stage  of  sympathetic 
ophthalmia,  the  removal  of  the  cause  of 
irritation  will  frequently  cause  its  subsi- 
dence, yet,  when  the  disease  has  thoroughly 
taken  hold  of  the  sound  eye,  even  the  re- 
moval of  the  lost  one  will  rarely  arrest  its 
progress.  The  writer's  experience  leads 
him  to  believe  that  if  an  injured  eye  be 
excised  before  symptoms  of  irritation  occur 
in  the  other  eye,  then  the  sound  eye  is  safe 
from  sympathetic  ophthalmia.  There  may 
be  exceptions  to  this  rule,  but  they  are 
probably  very  few. 

Division  of  the  optic  nerve  has  been 
suggested  to  take  the  place  of  excision  of 
the  injured  eye.  Experience,  however,  has 
shown  that  optic  neurotomy  of  the  injured 
eye  does  not  succeed  in  warding  off  sym- 
pathetic ophthalmia.  Pagenstecher  pub- 
lished a  case  in  Knapp's  ^7-c7iit)/.  Ophthal. 
viii.,  where  the  optic  nerve  had  been 
torn  off,  and  yet  sjmipathetic  ophthalmia 
occurred  in  the  other  eye.  Cases  of  sym- 
pathetic ophthalmia  have  also  come  on  in 
the  other  eye  after  the  optic  nerve  in  the 
injured  one  had  been  divided.  We  may 
therefore  consider  that  the  division  of  the 
optic  nerve  of  the  injm'ed  eye  fails  to  arrest 
the  disease.  From  the  experience  we  pos- 
sess of  the  power  nerves  possess  of  reuniting, 
it  is  difficiilt  to  understand  how  the  division 
of  the  optic  nerve  could  arrest  the  develop- 
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ment  of  sympathetic  ophthalmia,  as,  sup- 
posing that  the  transmission  of  the  materies 
morbi  is  through  the  lymphatic  spaces  of 
the  optic  nerve,  these  spaces  would  have 
again  become  continuous  after  imion  of  the 
nerve  had  been  effected. 

2.  How  to  ■proceed,  if  the  Injv/red  Eye 
still  retmns  some  Sight. — On  several  occa- 
sions the  sound  eye  has  been  destroyed 
by  sympathetic  ophthalmia,  while  the  in- 
jured eye  has  ultimately  so  recovered  that 
useful  sight  has  been  restored  to  it,  and  the 
patient  has  been  able  to  get  about  without 
assistance.  As  the  removal  of  the  injm-ed 
eye  will  probably  not  arrest  the  sympathetic 
ophthalmia,  and  especially  if  plastic  exuda- 
tions have  commenced,  the  conclusion  at 
which  the  writer  has  arrived  is,  that  if 
sympathetic  ophthalmia  be  estabUshed,  the 
injured  eye  should  not  be  removed  if  it 
retains  any  useful  sight. 

3.  General  Constitutional  and  Local 
Treatment. — In  the  early  stage  of  the  dis- 
ease, absolute  rest  to  the  eyes  is  imperatively 
demanded ;  all  reading,  writing,  or  fine 
work  of  any  kind  must  be  forbidden.  "When 
at  home,  the  rooms  should  be  darkened,  and 
when  out,  very  dark  neutral-tinted  glass 
goggles  should  be  worn.  It  is  impossible 
to  overrate  the  importance  of  keex^ing  the 
patient  for  a  long  period  in  a  very  subdued 
light ;  it  affords  the  best  hope  of  success, 
and  places  the  eyes  in  a  position  to  receive 
most  favourably  the  influence  of  any  other 
treatment  which  may  be  adopted.  How- 
ever well  the  patient  may  progress,  the 
order  to  rest  the  eyes  and  abstain  from 
work  should  not  be  rescinded  for  at  least 
from  six  to  eight  months.  The  disease  is 
very  recurrent  in  its  natm'e, 'and  the  too 
early  exposure  of  the  eyes  to  the  stimulus 
of  strong  light  wOl  increase  the  chances  of 
relapse. 

Dming  this  stage,  merem-ial  inunction 
into  the  temple  with  unguent,  hydrarg.  or  the 
hydrarg.  oleat.  five  per  cent,  cum  morphiS;, 
may  be  tried  and  continued  for  two  or  three 
months,  care  being  taken  to  avoid  salivation 
by  diminishing  or  omitting  the  rubbing  in 
for  a  few  days,  as  requii-ed.  The  patient 
should  be  well  fed,  as  the  disease  is  very 
depressing,  and  quinine  in  1-  or  2-grain 
doses,  according  to  the  age  of  the  patient, 
combined  with  small  doses  of  the  extract 
of  belladonna,  or  bark  with  the  succus 
beUadonnse,  may  be  given.  From  the  use 
of  iodide  of  potassium  and  perchloride  of 
mercury — both  of  them  favom-ite  medicines 
in  the  treatment  of  irido-choroiditis — the 
writer  has  never  known  the  slightest 
benefit. 


Local  Applications. — A  weak  solution 
of  atropine,  gr.  j.  to  the  ounce  of  distilled 
water,  may  be  dropped  into  the  eye  three 
or  four  times  a  day ;  or  a  belladonna  lotion 
may  be  fi-equently  used.  In  the  later  stages 
of  the  disease,  when  the  whole  posterior 
surface  of  the  iris  is  adherent  to  the  capsule 
of  the  lens,  all  mydriatics  do  harm  by 
stimulating  the  dilating  fibres  of  the  iris 
to  contract  when,  fr'om  the  adhesion  of  the 
iris  to  the  lens-capsule,  they  cannot  act. 
Mydriatics  also  favour  the  development  of 
the  state  of  increased  tension  which  usually 
comes  on  at  a  later  period  of  the  disease. 

In  the  second  stage  of  the  disease,  when 
the  union  between  the  ii-is  and  lens-capsule 
has  been  effected,  but  after  the  acute  symp- 
toms have  subsided  and  the  eye  is  quiet, 
it  is  a  question  whether  an  operation  may 
be  attempted  to  improve  the  sight.  The 
writer's  opinion  is,  that  if  the  sight  is 
sufficient  for  immediate  requirements,  and 
will  enable  the  patient  to  walk  about  with- 
out assistance,  the  eye  should  be  left 
alone.  It  is  the  only  eye ;  and  operations 
on  eyes  sympathetically  inflamed  are  so 
unfavom-able,  that  it  is  better  to  let  the 
patient  enjoy  the  sight  he  has  rather 
than  to  risk  the  loss  of  it  with  the  pro- 
spect only  of  a  sUght  improvement.  If, 
however,  the  sight  is  so  defective  as  to  be 
almost  useless,  and  there  is  a  fair  field  of 
vision,  then  an  attempt  should  be  made  to 
improve  it  by  an  operation ;  but  no  opera- 
tion should  be  performed  whilst  the  eye  is 
inflamed.  The  objects  to  be  attained  are 
the  formation  of  a  new  pupfl.  and  the  ex- 
traction of  the  lens.  There  are  very  few 
eyes  which  have  suffered  from  sympathetic 
ophthalmia,  in  which  an  artificial  pupil  can 
be  satisfactorily  made  without,  at  the  same 
time,  removing  the  lens.  The  iris  has  be- 
come so  changed  in  structure,  and  so  ad- 
herent to  the  lens-capsule,  that  it  is  difficult 
and  often  impossible  to  perform  an  iridec- 
tomy ;  and  even  when  this  can  be  accom- 
plished, it  usually  fails  to  benefit  the  sight 
fr'om  the  exposed  capsule  of  the  lens  being 
coated  with  adherent  uvea.  It  is,  therefore, 
generally  advisable  to  endeavour  to  remove 
a  portion  of  the  iris  and  to  extract  the  lens 
in  the  one  operation.  First,  make  a  section 
of  the  cornea  with  a  fine  Graefe's  cataract- 
knife  ;  then,  if  possible,  remove  a  portion  of 
iris ;  but,  failing  to  accomplish  this,  tear 
open  the  pupU  and  through  the  capsule  of 
the  lens  with  a  cystotome;  or,  if  this  be 
insufiicient,  remove  a  portion  of  the  iris 
and  the  adherent  lens-capsule  with  a  pair 
of  iris-scissors;  and,  lastly,  ■uith  a  little 
pressure  on  the  globe  with  the  back  of  the 
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cui-ette,  cause  the  escape  of  the  lens  through 
the  corneal  wound.  This  operation  may 
generally  be  accomphshed  without  the  loss 
of  any  vitreous,  and  the  eye  will  usually 
recover  from  its  effects  well ;  but  che  pupil 
will  probably  again  become  closed.  Another 
operation  will  afterwards  be  required  for 
the  formation  of  a  new  pupil.  The  extrac- 
tion of  the  lens  seems  to  exert  a  beneficial 
influence  on  the  eye,  as,  after  it  has  re- 
covered from  the  effects  of  the  operation, 
it  is  much  less  disposed  than  it  was  before 
to  a  recurrence  of  the  inflammation. 

In  the  tlvird  stage  of  the  disease,  wfeen 
there  is  an  increased  tension  of  the  eye, 
active  treatment  is  necessary.  If  the  state 
of  tension  be  long  continued,  the  httle  sight 
that  is  left  soon  vanishes,  and  rehef  also  is 
required  for  the  pain  which  so  fr-equently 
accompanies  the  tension.  An  attempt  to 
do  an  iridectomy  the  writer  has  always 
found  unsuccessful.  In  these  cases  sclero- 
tomy is  a  useful  operation,  A  naiTow 
Graefe's  catai'act-knife  is  to  be  made  to 
pierce  the  sclerotic  just  external  to  the 
comeo-sclerotic  junction,  and  to  be  directed 
across  the  front  of  the  fris  to  a  correspond- 
ing point  on  the  opposite  side.  After  shght 
cutting,  so  as  to  make  the  section  a  httle 
broader  than  the  breadth  of  the  blade,  the 
knife  is  to  be  withdrawn,  leaving  a  wide 
bridge  between  the  sections.  Sclerotomy 
may  be  perfoi-med,  in  sympathetic  ophthal- 
mia, where  there  has  been  great  pain  asso- 
ciated with  increased  tension,  and  in  cases 
where  there  have  been  pam,  tension,  and 
cOiary  staphyloma,  and  with  very  good 
results. 

Of  the  pathology  of  sympathetic  oph- 
thalmia we  know  but  httle.  There  is,  how- 
ever, one  remarkable  fact  with  reference  to 
its  exciting  cause,  which  is,  the  important 
part  the  iris,  or  some  part  of  its  contiuua- 
tion,  the  ciliary  processes  or  choroid,  plays 
in  originating  the  disease  in  the  other  eye. 
Lookiug  over  all  the  causes  which  induce 
sympathetic  ophthalmia,  we  find  that  either 
the  iris,  cUiary  processes,  or  choroid  are  in- 
variably involved.  In  injuries  of  the  eye, 
it  is  the  wounds  in  the  ciliary  region ;  in 
corneal  wounds,  it  is  the  entanglement  of 
iris ;  after  cataract  or  other  operations,  it  is 
the  prolapse  of  the  iris  which  gives  rise  to 
sympathetic  ophthalmia. 

In  the  lodgment  of  foreign  bodies  within 
the  eye,  the  danger  is  when  the  foreign  body 
IS  embedded  in  the  iris  or  the  ciliary  pro- 
cesses,_  or  when  it  has  gone  still  deeper  and 
18  buned  m  the  choroid,  or  from  lying  on 
the  retma  it  presses  on  the  choroid.  Sym- 
pathetic ophthalmia  may  arise  from  a  chip 
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of  metal  which  has  penetrated  the  cornea 
without  wounding  the  iris,  and  lodged  itself 
iu  the  lens.  So  long  as  it  remains  in  the 
lens  the  other  eye  is  safe ;  the  danger  is 
that,  with  the  absorption  of  the  lenticular 
matter,  it  may  become  detached  from  the 
lens,  and  fall  to  the  deeper  parts  of  the  eye. 
Again,  a  fragment  of  a  gun-cap  has  been 
seen  in  the  vitreous,  and  there  it  remained 
for  a  long  period  without  producing  any 
irritation ;  the  danger  was  that  it  might 
become  detached  from  its  bed  in  the 
vitreous,  and  then  produce  frritation  in  the 
other  eye. 

Detachments  of  the  retina,  even  fi'om 
violence,  fail  to  produce  sympathetic  opja- 
thalmia.  There  may  be  haemorrhage  fr'om 
che  choroid  detaching  a  large  portion  of 
the  retina — accidents  which  are  of  frequent 
occurrence ;  and  yet  no  sympathetic  oph- 
thalmia. The  extensive  detachments  of 
the  retina  fr'om  other  causes,  which  lead  to 
blindness  of  the  eye,  do  not  produce  sym- 
pathetic ophthalmia ;  in  such  cases,  it  is 
the  degenerative  changes  in  the  choroid 
which  take  place  at  a  long  period  after 
the  detachment  of  the  retina,  which  cause 
the  other  eye  to  suffer.  So,  also,  in  eyes 
which  have  been  long  lost  from  any  cause, 
it  is  the  degenerative  changes  ia  the 
choroid  which  excite  sympathetic  irrita- 
tion and  ophthalmia  in  the  sound  eye.  In 
cases  of  displacement  of  the  lens  from 
blows  on  the  eye,  no  matter  whether  the 
dislocation  be  partial  or  complete,  the 
danger  Ues  in  the  pressure  which  the  dis- 
placed or  swinging  lens  exercises  on  either 
the  iris,  ciliary  processes,  or  choroid. 

It  is  very  difficult  to  say  through  what 
channels  the  inflammation  of  the  iajm*ed 
eye  is  transmitted  to  the  sound  one — 
whether  the  sympathetic  ophthalmia  is 
due  to  reflected  nerve-action,  or  whether 
the  inflammation  is  propagated  by  simple 
extension  along  some  special  track.  The 
pathology  of  the  disease  is  stUl  imder  in- 
vestigation, and,  until  we  know  more  of  it, 
it  is  useless  to  harass  the  mind  of  the 
surgeon  with  mere  hypotheses. 

George  Lawson. 

SYMPHYSIOTOMY  (SIGAULT'S 
OPERATION).— This  operation  was  ori- 
ginally proposed  by  a  Parisian  medical 
student  named  Jean  Een6  Sigault,  iu  1769, 
and  was  first  performed  by  him  in  1777, 
with  a  successful  result. 

The  pubic  symphysis  is  divided  in  cases 
in  which  contraction  of  the  pelvis  prevents 
natui'al  delivery;  the  pubic  bones  are  thus 
allowed  to  separate,  the  sacro-iliac  synchon- 
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di'oses  acting  as  hinges.  The  child  is  then 
bom  by  the  natm'al  process. 

The  early  operations  were  chiefly  per- 
foi-med  in  France,  with  some  few  in 
Geimany,  Belgium,  Holland,  and  Spain, 
and  one  only  in  England,  which  terminated 
fatajly  to  both  mother  and  child.  The  oper- 
ation then  foimd  favour  in  Italy,  and  was 
extensively  performed  in  Naples,  but  died 
out  in  1858.  _ 

Dr.  Harris,  of  Philadelphia,  U.S.,  has 
tabulated  70  cases,  with  the  loss  of  26 
mothers  and  47  children.  In  1866  it  was 
revived  in  Naples,  and  from  that  time  to  the 
end  of  1880,  50  cases  were  operated  upon ; 
40  mothers  recovered  and  41  children. 

The  operation  being  chiefly  in  the  in- 
terest of  the  child,  the  large  infantile  mor- 
taUty  told  against  its  adoption.  As  re- 
gards the  maternal  mortahty,  however,  it 
compares  very  favourably  with  the  results 
of  Csesarean  section;  and  if  the  complete 
results  of  embryulcia  could  be  collected, 
symphysiotomy  would  probably  hold  its 
own  in  comparison  with  these  operations. 

Operation. — In  Naples  the  symphysis  is 
divided  subcutaneously  with  a  probe-pointed 
and  sickle-shaped  knife.  An  opening  is  first 
made  in  the  skin  above  the  pubic  arch,  then 
the  knife  is  passed  carefully  behind  it,  and 
the  section  is  made  by  cutting  from  below 
upwards.  With  carefiil  antiseptic  precau- 
tions this  should  not  be  a  dangerous  pro- 
cedure. In  about  one  case  in  four  the 
forceps  are  apphed  to  aid  the  birth  of  the 
child.  The  pubic  bones  are  fixed  by  an 
onmovable  apparatus  as  soon  as  possible 
after  the  operation.  Asymmetry  of  the 
pelvis  may  make  it  difficult  to  exactly  hit 
the  cartilage  in  performing  the  section,  and 
a  corner  of  one  bone  may  be  sliced  off; 
but  this  would  be  of  no  consequence  in  a 
thoroughly  aseptic  case. 

Metroperitonitis  was  the  cause  of  death 
in  the  majority  of  the  fatal  cases  in  the  recent 
NeapoHtan  revival ;  and  though  only  one  of 
these  is  specified  as  septic,  it  is  probable  that 
sepsis  was  the  chief  agent  in  the  production 
of  the  fatal  inflammation. 

J.  Knowsley  Thoenton. 

SYNOVIAL  MEMBRANE,  Pulpy 
I>egeneration  of. — This  term  is  applied  to 
a  condition  of  the  synovial  membrane  re- 
sulting from  chronic  inflammation,  in  which 
the  deUcate  membrane  of  health  is  replaced 
by  a  thick,  semi-opaque,  gelatinous  mass  of 
tissue,  of  low  organisation  and  degenerative 
tendency. 

This  growth  usually  afl'ects  uniformly 
the  whole  synovial  membrane  of  the  joint ; 


it  may  attain  the  thickness  of  a  quarter  or 
half  an  inch  ;  it  is  of  a  duU  yellow  colour, 
varied  here  and  there  with  spots  and  streaks 
of  whiter  hue,  and  the  red  lines  of  a  few 
small  blood-vessels  ;  its  consistency  varies 
fr-om  a  gelatinous  softness  to  a  considerable 
degree  of  toughness.  In  advanced  cases 
numerous  points  of  fatty  softening  and  of 
suppuration  are  seen;  and  its  free  surface 
may  be  covered  with  a  layer  of  pus-secreting 
granulation-tissue.  It  adheres  to  the  car- 
tilages, and  bulges  into  all  the  less  resistant 
parts  of  the  joint. 

Sections  of  this  material  exhibit,  under 
the  microscope,  a  delicate  fibriUated  stroma, 
containing  in  its  meshes  free  nuclei  and 
nucleated  cells  of  varying  size  and  shape, 
but  mostly  of  somewhat  oval  outline. 

These  changes  in  the  synovial  membrane 
are  accompanied  by  symptoms  of  chronic 
joint-disease.  At  first,  there  is  but  shght 
sweUing  and  heat,  with  a  little  tenderness, 
often  of  limited  area ;  but,  as  the  disease 
progresses  and  the  synovial  membrane  be- 
comes more  thickened  and  pulpy,  the  bony 
outlines  of  the  joint  are  concealed  by  a 
general  elastic  swelling,  giving  to  the  touch 
a  deceptive  sense  of  fluctuation.  The  liga- 
ments soften,  the  cartilages  ulcerate,  the 
bone-surfaces  become  displaced,  and  the 
functions  of  the  joint  are  slowly  but  surely 
lost.  Eventually,  suppuration  usually  occurs 
in  some  part  of  the  thickened  tissue,  and 
matter  makes  its  way  either  to  the  surface 
or  the  interior  of  the  joint. 

The  treatment  of  this  disease  consists  in 
long-continued  rest  and  counter-initation, 
together  vrith  such  constitutional  measures 
as  tend  to  improve  the  general  nutrition  of 
the  patient.  But,  in  its  advanced  stages,  the 
changes  are  irremediable,  and  the  best  that 
can  be  hoped  for  is  a  pei-manently  crippled 
joint.  The  alternatives,  therefore,  are — 
(1)  To  apply  a  splint,  restrict  movement, 
and  avoid  the  use  of  the  joint,  leaving  it 
lamed  but  painless  and  quiescent ;  (2)  to 
open  the  joint  and  remove  the  diseased 
tissue  by  scraping  or  solution  ;  (3)  excision, 
whereby  the  articular  sm'faces,  together  with 
the  altered  synovial  membrane,  are  removed, 
and  an  ankylosed  limb  or  a  false  joint 
results.    See  Joints,  Diseases  of. 

J.  Warrington  Hawaed. 

SYNOVITIS.— Acute  Synovitis.— The 
synovial  membrane  is,  of  all  the  joint-struc- 
tures, the  most  commonly  inflamed.  It  is 
exceedingly  sensitive  to  injitry  and  to  the 
presence  of  any  septic  material,  whether 
introduced  by  a  wound  or  cfrculatmg  in  the 
blood.  Thus,  the  majority  of  cases  of  acute 
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synovitis  are  of  tramnatio,  septic,  or_  rheu- 
matic origin  ;  and  most  acute  joiut-diseases 
commence  as  inflammation  of  the  synovial 
membrane. 

The  symptoms  of  acute  synovitis  are 
pain,  heat,  and  sweUing  of  the  affected 
joiat,  in  addition  to  which  there  is  pyrexia, 
of  a  degree  proportionate  to  the  size  of 
the  joint  and  the  activity  of  the  process. 
The  pain  is  increased  by  movement ;  if  the 
joiat  be  superficial,  its  increased  tempera- 
ture can  be  easily  felt  by  the  hand ;  the 
swelling  is  limited  by  the  synovial  reflexions, 
it  is  elastic  and  fluctuant,  and  conljeals 
the  outliues  of  the  articular  ends  of  the 
bones. , 

If  a  joint  be  examined  in  the  early  stages 
of  acute  synovitis,  the  membrane  is  seen  to 
be  swollen  and  of  bright  red  colour,  and  the 
cavity  of  the  joint  contains  a  quantity  of 
synovial  fluid  of  varjmig  turbidity.  The 
microscope  shows  the  redness  of  the  mem- 
brane to  be  due  to  dilatation  of  its  vessels 
and  increased  vascularity,  and  the  turbidity 
of  the  fluid  to  be  ovraig  to  the  presence  of 
leucocytes  and  shreds  of  flbriaous  lymph. 
As  the  inflammation  advances,  the  syno- 
^■ial  fluid  becomes  more  turbid,  the  cellular 
elements  increase,  and  eventually  pus  is 
formed.  "When  this  stage  is  reached,  how- 
ever, the  process  has  usually  spread  to  the 
other  joint-structures ;  the  cartilagesundergo 
ulceration,  the  hgaments  soften,  and  the 
bones  are  exposed.  On  the  other  hand,  the 
inflammation  may  subside,  and  either 
assmne  the  chronic  form  or  undergo  com- 
plete resolution  and  recovery. 

Acute  suppurative  synovitis  is  usually 
of  septic  origin,  and  is  accompanied  by 
grave  constitutional  disturbance.  Eigors 
(especially  if  repeated) ;  increased  pyrexia, 
with  dry  tongue ;  and  oedema  of  the  soft 
parts  round  the  joint,  may  generally  be 
taten  as  indications  that  suppuration  has 
occurred.    See  Pyaemia. 

Traumatic  synovitis  in  a  healthy  person 
will  probably  subside,  under  proper  treat- 
ment, without  suppuration,  if  there  be  no 
wound  of  the  joint.  If  there  be  a  wound, 
suppuration  is  more  frequent,  and  its  occm-- 
rence  will  depend  chiefly  upon  whether 
septic  material  obtains  access  to  the  joint 
or  not.    See  Joints,  "Wounds  of. 

Rheumatic  synovitis  tends  rather  to 
adhesion  than  suppiu-ation. 

Treatment.— li  the  synovitis  be  of  trau- 
matic origin  in  a  healthy  person,  the  treat- 
ment should  be  antiphlogistic  and  decided. 
The  joint  being  secxured  in  a  position  of  rest, 
leeches  or_  cold  should  be  applied.  If,  in 
spite  of  this,  the  tension  remains  great,  the 


fluid  should  be  withdrawn  from  the  syno- 
vial cavity  by  antiseptic  aspiration.  Subse- 
quently, elastic  pressure  must  be  maintained 
over  the  joint,  and,  if  fluid  remains,  blisters 
will  be  needed. 

In  septic  synovitis  quinine  is  indicated ; 
and  in  the  rheumatic  form,  alkalies,  the 
salicylates,  and  opium. 

When  suppuration  has  occmred,  and  the 
presence  of  pus  within  the  joint  has  been 
ascertained  by  tentative  puncture,  one  or 
more  incisions  must  be  made  in  such  a 
position  as  will  ensure  the  free  drainage  of 
the  joint ;  the  cavity  must  be  washed  out 
with  antiseptic  solution,  a  drainage-tube 
inserted,  and  antiseptic  dressings  applied. 
Recovery  with  a  movable  joint  may  ensue, 
but  ankylosis  is  the  more  common  result. 

Subacute  Synovitis  is  closely  allied  to 
the  acute  form  both  in  causation  and  symp- 
toms, but  the  process  is  one  of  much  less 
activity  and  virulence,  with  correspondingly 
mild  constitutional  distm'bance.  Gonor- 
rhoea! synovitis,  which  is  a  mild  form  of 
septic  inflammation,  comes  into  this  divi- 
sion ;  and  similar  forms  of  articular  disease 
occur  in  connection  vsdth  vaginitis,  scarla- 
tina, typhoid  fever,  and  other  sources  of 
blood-poisoning.  See  Gonoerhceal  Rheu- 
matism. 

Here,  the  treatment  rrnxsi  be  directed  to 
the  cure  of  the  source  of  infection,  at  the 
same  time  that  the  joint-inflammation  is 
combated  by  rest,  blisters,  and  pressure. 
In  these  cases  there  is  a  great  tendency  to 
the  formation  of  adhesions,  which  must  be 
subsequently  treated  by  ruptm-e  and  passive 
movement.  Some  cases  of  subacute  syno- 
vitis lead  to  a  persistent,  passive  effusion 
into  the  joint,  which  resists  the  ordinary 
methods  of  treatment,  and  is  called '  hydrops 
articuli.'  For  this,  asphation  of  the  joint, 
followed  by  elastic  pressure,  must  be  used, 
and  if  this  fail,  the  joint  may  be  injected 
with  weak  antiseptic  solutions,  as  that  of 
carbohc  acid  (1  per  cent.)  or  of  iodine  (1  or 
tincture  of  iodine  to  10  or  20  of  water). 

Chronic  Synovitis  may  result  fr-om  the 
subsidence  of  the  acute  forms  or  fr'om  neg- 
lect of  treatment,  but  is  more  often  due  to 
some  constitutional  condition  which  pre- 
disposes to  chronic  joint- disease. 

The  symptoms  are  a  slowly  progressive, 
indolent  swelling  of  the  joint,  duo  partly  to 
fluid  in  its  cavity,  but  chiefly  to  thickening 
of  the  synovial  membrane;  slight  pain, 
tenderness,  and  increase  of  temperatm-e, 
and  some  restriction  of  movement.  As  the 
disease  advances,  the  synovial  membrane 
imdergoos  pulpy  or  gelatinous  degenera- 
tion, and,  bulging  into  all  the  less  resistant 
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parts  of  the  joint,  gives  rise  to  a  deceptive 
sense  of  fluctuation.  At  the  same  time  the 
functions  of  the  joint  become  increasingly 
impeded,  and  the  limb  correspondingly  lame. 
Eventually,  suppuration  occurs  within  the 
substance  or  upon  the  surface  of  the  diseased 
membrane,  and  the  joint  becomes  slowly 
destroyed. 

Treatment. —  In  the  earlier  stages  of 
chronic  synovitis,  the  treatment  will  consist 
in  keeping  the  joint  at  rest  and  the  use  of 
counter-irritation  ;  while  at  the  same  time 
the  health  and  reparative  powers  are  by 
all  possible  means  improved.  Counter- 
irritation,  as  by  blisters  or  the  actual 
cautery,  may  be  followed  by  pressure  in 
the  form  of  india-rubber  bandages  or 
strapping  over  mercurial  ointment.  Sub- 
sequently friction,  shampooing,  and  passive 
movement  may  be  used. 

But  if  the  stage  of  pulpy  degeneration 
has  been  reached,  nothing  but  the  removal 
of  the  diseased  membrane  will  avail ;  and 
this  may  be  done,  either  by  excision  of  the 
joint,  or  by  incision  combined  with  scraping 
or  solution,  with  strict  antiseptic  precau- 
tions. For  scraping  away  the  diseased  tissue 
a  Volkmann's  spoon  is  the  most  convenient 
instrument ;  for  its  solution  the  best  method 
is  to  introduce  into  the  joint,  through  lateral 
incisions,  strips  of  lint  soaked  in  a  solution 
of  sulphiu:ic  acid  in  two  parts  of  water. 

When  suppuration  has  occurred,  the 
same  measures  may  be  used  for  cleansing 
the  joint ;  but  if  the  health  be  much  deteri- 
orated and  the  reparative  powers  impaired, 
amputation  wiU  be  indicated. 

J.  Warrington  Haward. 

SYPHILIS. — It  is  important  to  recog- 
nise that  syphilis  is  by  no  means  neces- 
sarily a  venereal  disease.  Its  various  phe- 
nomena result  from  the  introduction  into 
the  patient's  system  of  a  specific  poison; 
and  this  poison,  in  aU  probabUity,  consists 
of  particulate  or  formed  elements.  It  can  be 
conveyed  from  one  person  to  another  only 
by  direct  contact  of  sm-faces.  The  thinner 
and  more  delicate  ,the  tissues  exposed  to 
this  contagion,  the  more  easy  is  the  implan- 
tation of  the  virus.  It  does  not  matter  in  the 
least  upon  what  part  of  the  body  the  con- 
tagion is  effected,  for  syphilis  is  always  one 
and  the  same  disease,  and  is  modified  in  its 
course  only  by  the  inherent  peculiarities  of 
the  person  acquiring  it,  and  the  antidotal 
dmgs  which  are  used  against  it.  It  is  ob- 
vious that  the  venereal  act  affords  pecuUar 
facilities  for  the  transference  of  a  virus  of 
this  kind.  Hence  the  fact  that  syphilis  in 
the  vast  majority  of  cases  is  communicated 


in  this  way,  and  hence  its  popular  synonym. 
We  meet,  however,  in  practice,  with  nume- 
rous cases  in  which  the  contagion  takes 
place  upon  parts  distant  from  the  genitals. 
See  FiNGEE-OHANCEE ;  Lips,  Diseases  of 
the. 

The  early  stages  of  syplulis  are  probably 
very  uniform  in  their  duration;  quite  as 
much  so  as  those  of  the  exanthemata.  We 
may  conveniently  specify  these  stages  as : 
(1)  the  period  which  intervenes  between 
the  day  of  contagion  and  the  first  evidence 
of  local  change  ;  (2)  that  which  occurs  be- 
fore the  fall  development  of  local  peculiari- 
ties; and  (3)  that  which  precedes  the 
appearance  of  constitutional  symptoms. 
Syphilis,  like  the  exanthems  just  alluded  to, 
is  followed  in  due  course,  after  the  poison 
has  had  time  to  breed  in  the  blood,  by 
constitutional  symptoms.  Those  symptoms 
are  febrile  distmrbance,  sometimes  acute, 
sometimes  almost  absent,  an  eruption  on 
the  skin  and  mucous  surfaces,  and  transi- 
tory congestions  or  inflammations  of  the 
most  various  organs  and  tissues.  It  is  cus- 
tomary to  speak  of  the  local  phenomena 
resulting  directly  from  the  contagion  as 
primary  symptoms,  and  of  those  which 
follow  when  the  whole  blood  is  poisoned, 
as  secondary  or  constitutional ;  whilst  the 
terms  tertiary  and  remote  are  reserved 
for  a  different  class  of  phenomena,  which 
may  appear  at  very  various  periods  after 
the  primary  and  secondary  have  long  cleared 
away. 

Although,  as  has  just  been  asserted, 
the  stages  of  syphUis  are,  probably,  when 
not  influenced  by  antidotal  treatment,  very 
uniform,  yet  it  must  be  clearly  recognised 
that  its  severity  varies  very  much  in  dif- 
ferent individuals.  This  remark  appUes  to 
all  its  stages  and  the  whole  series  of  its  very 
varied  phenomena.  Without  any  reference 
to  the  health  of  the  individual,  to  his  age,  to 
the  part  inoculated,  or  to  the  soiu-ce  of  the 
virus,  we  may  witness,  both  in  the  primary 
and  the  secondary  symptoms,  the  widest 
possible  differences  as  regards  severity. 
The  secondary  stage  may  be  almost  fatal 
in  one  case  and  scarcely  recognisable  in 
another;  the  tertiary  phenomena  never 
happen  at  all  in  a  vast  number  of  persons 
who  have  suffered  very  severely  in  the 
secondary  period,  whilst  they  may  affect 
with  great  pertinacity,  in  exceptional  in- 
stances, those  who  have  suffered  very  little 
in  the  early  stages.  Differences  in  treat- 
ment no  doubt  account,  to  some  oxtent,  for 
these  apparent  discrepancies,  but  certainly 
not  for  the  whole.  There  remains  much 
which  can  be  explained  only  by  the  idio- 
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«yiicrasy  of  the  individual.  A  similar  re- 
mark is  equally  true  of  the  specific  fevers 
Jmowu  as  the  exanthems. 

The  study  of  the  first  stage  of  syphiUs 
lias  been  rendered  much  more  difficult,  than 
would  otherwise  have  been  the  case,  by  the 
fact  that  its  contagion  is  rarely  effected  by 
s,  pure  fluid.  In  a  majority  of  cases,  not 
only  is  the  pai-ticulate  virus  of  syphilis  im- 
planted, but  with  it  the  contagious  products 
of  peculiar  forms  of  inflammatory  action. 
In  this  way  the  local  or  primary  symptoms 
are  often  complicated,  and  we  witness  on 
the  same  spot  the  results  of  the  implaatai- 
tion  of  inflammatory  material  and  of  the 
true  virus.  Further,  it  may  and  often  does 
happen,'  that  either  a  contagion  from  the 
inflammatory  material  alone  takes  place,  or 
that  the  effects  of  this  entirely,  overpower 
and  destroy  the  specific  virus  which  was 
mixed  vpith  it. 

The  Primaey  Sorb. — If  the  viras  of 
syphilis  in  a  pure  form  be  inoculated,  it 
rarely  produces  any  irritation  at  first.  A 
period  of  from  three  to  five  weeks  will 
elapse  before  anything  is  observed.  At  the 
«nd  of  that  time,  a  little  red  spot  will  be 
noticed,  which  itches  more  or  less,  and 
which,  extending  from  day  to  day,  soon  be- 
comes a  papule,  and  by  the  end  of  a  week 
or  ten  days  is  probably  a  little  indurated 
disc  or  button.  The  induration  is  usually 
very  marked',  and  its  margins  definite. 
There  is  not  much  surrounding  inflamma- 
tion, and  the  surface  of  the  ulcer  usually 
secretes  but  little.  In  some  cases,  indeed, 
there  may  be  no  ulceration  whatever,  and 
not  the  slightest  secretion.  At  the  end  of 
five  or  six  weeks,  from  the  date  of  contagion, 
the  induration  wiU.  be  probably  marked.  It 
■will  continue  for  a  longer  or  shorter  period 
{usually  in  relation  to  treatment  pursued), 
but  it  never,  even  when  wholly  let  alone,  per- 
sists indefinitely,  and  frequently  it  vanishes 
aiter  a  very  short  duration.  Occasionally 
it  may  last  for  months.  The  number  of 
these  indurated  spots,  or  chancres,  vsdll  de- 
pend upon  the  number  of  different  places 
which  were  inoculated  in  the  first  iastance, 
just  as  is  the  case  with  vaccination  vesicles. 
It  is  not  very  often  that  more  than  one  is 
seen,  and  if  there  be  two,  three,  or  more, 
they  are  always  at  the  same  stage  of  pro- 
gress at  the  same  time.  No  new  ones  are 
ever  produced  subsequently  to  the  full  de- 
velopment of  the  first.  If,  for  the  sake  of 
expenment,  it  were  attempted  by  direct 
moculation  to  produce  others,  the'  attempt 
would  fail,  just  as  we  should  fail  to  re- 
vaccmate  an  infant,  on  the  eighth  day, 
from  his  own  spots.   8ee  Chancre. 


Simultaneously  with  the  development 
of  local  induration,  there  is  usually  an  en- 
largement and  hardening  of  the  nearest 
lymphatic  glands.  If  the  sore  be  on  the 
finger,  the  glands  in  the  armpit  will  en- 
large; if  on  the  hp,  those  imder  the  jaw ; 
if  on  the  genitals,  those  in  the  groin.  The 
character  of  the  enlargement  of  the  glands 
win  be  similar  to  that  of  the  primary  sore ; 
that  is,  there  wiU  be  great  hardening  and 
very  little  tendency  to  diffuse  inflammation. 
The  glands  will  remain  separate  bom  one 
another,  and  more  or  less  movable.  The 
degree  of  induration  will  often  be  such  as 
to  justify  the  term '  bullet  bubo.'  This  term, 
however,  is  much  more  frequently  appli- 
cable to  enlarged  glands  in  the  groin  than 
elsewhere.  In  the  armpit  and  under  the 
jaw  the  buboes  often  consist  of  glands  as 
large  as  walnuts,  and  by  no  means  very 
hard.  Suppm'ation  is,  however,  even  less 
frequent  in  these  regions  than  in  the  groin. 
See  Bubo. 

The  conditions  which  result  from  the 
implantation  of  inflammatory,  or  from 
mixed,  products  are  difi^erent.  It  would 
appear  that  some  of  the  inflammations  re- 
sulting fi-om  syphihs,  but  not  attended  by  the 
actual  presence  of  the  virus,  may  produce 
a  peculiarly  irritating  and  very  contagious 
secretion.  This  secretion,  if  inoculated, 
promptly  produces  inflammation.  Sores 
form  within  a  day  or  two  of  its  contact, 
which  are  attended  by  ulceration,  and  by 
the  secretion  of  pus  which  is  capable,  in  its 
turn,  of  inoculating  other  parts.  Hence,  these 
sores  may  not  only  be  multiple  in  the  be- 
ginning, but  they  may  become  multiple 
afterwards.  If  the  experiment  of  artificial 
inoculation  on  some  other  part  of  the 
patient's  person  be  tried,  it  may  easily  be 
proved  that  he  is  in  no  sense  protected, 
since  sores  of  a  precisely  similar  character 
will  be  produced.  Inasmuch  as  sores  of 
this  kind  never  show  definite  induration, 
they  are  often  spoken  of  as  '  soft ' ;  but  it 
must  be  clearly  remembered  that  it  is  quite 
possible  that  one  or  more  of  them  may,  at 
the  end  ofthe  four  weeks'  incubation-period, 
take  on  indm-ation.  It  must  also  be  most 
clearly  imderstood  that,  although  the  infect- 
ing sore  in  its  typical  condition  is  usually 
hard,  it  does  not  by  any  means  always 
assume  that  character.  The  popular  divi- 
sion of  sores  into  '  soft '  and  '  hard  '  is  pro- 
ductive of  very  numerous  mistakes,  since 
many  infecting  sores  are  never  hard,  and 
many  which  are  without  any  trace  of  hard- 
ness at  one  stage  may  assume  it  at  another. 

The  characters  of  these  non-indm-ated, 
pus-secreting  sores  are  very  various ;  but 


544 


Syphilis 


their  roost  usual  features  are  those  of  an 
abruptly  margined  ulcer,  having  cut  or 
punched-out  edges,  with  a  gi'ey,  unhealthy 
surface,  and  with  much  surrounding  inflam- 
mation. It  is  a  remarkable  fact,  that  the  non- 
indurated  sore  is  almost  never  recognised 
excepting  on  the  genitals.  We  must  ex- 
plain this,  probably,  by  the  suggestion  that 
the  vitality  of  the  pus-elements  is  much 
lower  than  that  of  the  true  vii-us  of  syphilis. 
Thus,  should  they  come  in  contact  with  the 
lip  or  the  finger,  or  even  with  an  abrasion 
or  a  wound,  they  would  probably  be  easily 
washed  off  and  got  rid  of.  The  mucous 
folds  on  the  genital  organs,  however,  afford 
the  pus  a  protection,  and  thus  favour  the 
success  of  its  contagion.  It  may  be,  also, 
that  non-specific  sores  on  other  parts  are 
seldom  diagnosed  as  such,  since  they  pre- 
sent no  features  which  are  characteristic 
beyond  dispute.  The  non-indurated  sore, 
like  the  hard  one,  is  very  prone  to  cause 
enlargement  of  the  lymphatic  glands,  and, 
as  in  the  former  case,  this  enlargement  is 
of  the  same  type  as  that  of  the  sore  which 
produced  it.  It  is  attended  by  excess  of 
inflammation.  The  affected  glands  swell 
greatly,  and,  the  intervening  tissue  being 
involved,  they  become  glued  together  in 
one  mass.  Suppuration  both  -within  and 
around  the  glands,  instead  of  being  the  ex- 
ception, is  the  rule. 

It  is  quite  possible  for  a  patient  to 
suffer  from  non-indm-ated  sores  and  suppu- 
rating bubo,  without  having  subsequently 
any  constitutional  phenomena.  Many  such 
cases  occm-.  It  is  probable,  however,  that 
they  are  far  less  common  than  is  generally 
believed,  and  that,  in  a  majority  of  cases, 
sores  which  are  at  first  and  remain  through- 
out their  course  diagnosed  '  soft,'  prove  to 
be  infecting.  The  surgeon  must  be  most 
cautiously  on  his  guard  in  giving  opinions 
on  this  point ;  for,  if  the  patient  has  never 
had  syphilis  before,  whatever  may  be  the 
characters  of  any  primary  sore  which  he  may 
exhibit,  the  chances  are  two  to  one  that  the 
sequel  will  prove  that  it  contained  the  germs 
of  true  syphihs.  The  terms  infecting  and 
non-infecting,  or  true  chancre  and  false 
chancre,  might  perhaps  conveniently  displace 
the  adjectives  '  soft '  and  '  hard.'  Whatever 
terms  we  use,  however,  we  must  clearly 
imderstand  that  softness  very  often  precedes 
induration,  that  the  infectiag  is  not  always 
hard,  or,  to  state  it  in  other  words,  that  the 
soft  may  often  prove  to  be  infecting.  So 
also  with  the  bubo ;  an  infecting  sore  may 
often  cause  suppm-ation  of  the  glands,  and 
a  non-infecting  sore  may  be  attended  by  a 
quite  moderate  degree  of  enlargement  of 


glands,  which  never  show  any  tendency  to 
suppurate.  Such  being  the  facts,  it  is  absurd 
to  attempt  the  formation  of  sharply-defined 
rules  in  the  diagnosis  of  chancre.  The 
general  precepts  in  use  are,  however,  safe 
enough  if  we  are  content  to  apply  them 
lightly,  and  careful  to  remember  that  they 
have  many  exceptions. 

It  is  desnable,  at  this  point,  to  say  a  few 
words  as  to  the  relation  of  the  very  pecidiar 
disease  known  as  herjjes  to  true  syphUis. 
Herpetic  vesicles  may  occur  on  the  genitals 
of  either  sex  quite  independently  of  anj^ 
venereal  cause,  and  if  they  have  occurred 
once  they  are  very  prone  to  occm*  agaiu. 
They  are  seldom  or  never  seen  before 
puberty,  and,  in  those  liable  to  them,  they 
often  appear  to  follow  directly  on  nocturnal 
emissions  or  sexual  intercourse. 

Herpetic  vesicles  are  recognised  by  theii- 
coming  out  in  a  group,  consisting  of  at  least 
three  or  four,  by  their  developing  simul- 
taneously and  suddenly,  and,  if  time  be  per- 
mitted, by  their  spontaneous  disappearance. 
Their  relationship  to  syphilis  is  very  pecu- 
liar, and  often  very  puzzling.  It  would 
appear  that  they  are  liable  to  follow  on  both 
kinds  of  local  sore,  the  non-infecting  as  well 
as  the  infecting  one.  And  although  it  is  to 
be  admitted  that  those  who  have  never 
suffered  from  syphihs  may  be  liable  to 
recmTent  herpes  on  the  genitaJs,  yet  it  is 
certain  that  those  who  have  done  so  are 
infinitely  more  prone  to  it.  In  syphilitic 
subjects,  fin-ther,  herpes  is  often  much  more 
severe  than  in  others.  Its  sores  may  last 
longer  and  become  much  larger  than  they 
would  in  others,  or  some  of  the  vesicles 
may  heal  and  others  may  persist,  and  thus 
it  may  become  by  no  means  easy  to  dis- 
tinguish an  herpetic  sore  from  a  non-in- 
durated chancre.  Since  hei-pes  veiy  fire- 
quently  foUows  iatercom'se,  the  patient  will 
often  give  a  misleading  history.  There  is 
yet  another  fallacy  which  occasionally 
occurs,  for  in  the  careless  the  existence  of 
almost  healed  herpes  may  facUitate  the  in- 
troduction of  the  syiDhilitic  virus,  and  thus 
a  true  chancre  or  a  group  of  chancres  may 
foUow  what  was  in  the  first  instance  herpes. 

It  is  necessary,  next,  to  say  a  few  words 
about  a  peculiar  type  of  the  inflammatory 
process  which  is  liable  to  attack  both  forms 
of  sore — namely,  phagedcBna. 

When  an  ulcer  steadily  extends  in 
depth  and  in  area,  and  when  its  edge  pre- 
sents Httle  irregularities,  as  if  it  had  been 
eaten  away  by  a  mouse,  it  is  said  to  be 
phagedaenic.  Very  often  the  edge  presents, 
on  careful  examination,  minute  points  of 
slough  not  bigger  than  pins'  heads,  whilst 
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in  more  exceptional  cases  there  may  be 
sloughing  of  large  and  conspicuous  por- 
tions, and  the  spreading  wiU  be  very  rapid. 
To  this  latter  condition  the  term  sloughmg 
phagedcena  is  given. 

Sores  which  are  phagedsenic  are  nearly 
always  painful,  and  the  pain  is  proportional 
to  the  extent  and  rapidity  of  the  process ; 
they  are  also  very  liable  to  bleed,  for  it 
would  appear  that  the  arteries  adjacent  to 
them  often  fail  to  get  plugged  before  they 
are  opened  by  it.  If  the  ulceration  extends 
deeply,  and  involves  vessels  of  any  corw 
siderable  size,  the  hsemorrhage  may  be  very 
profuse. 

A  certain  degree  of  power  to  cause  the 
phagedsenic  type  of  inflammation  appears 
to  attach  itself  to  several  specific  animal 
poisons.  Thus,  the  affections  called  can- 
crum  oris  and  noma,  which  are  forms  of 
sloughing  phagedsena,  usually  occur  in 
fairly  healthy  children  as  the  sequelte  of 
measles  or  scarlet  fever.  The  syphilitic 
virus,  however,  stands  pre-eminent  in 
power  in  this  direction,  and  probably  nine- 
teen out  of  twenty  of  all  forms  of  phage- 
denic action,  which  we  encotmter  in  practice, 
are  due  either  du-ectly  or  indu'ectly  to  its 
influence.    See  PHAGEDiENA. 

The  disease  known  as  hospital  phage- 
dsena,  which  may  spread  through  a  hospital, 
attacking  all  operation  and  other  wounds, 
is,  not  improbably,  almost  always  set  going 
by  the  admission  of  a  case  of  syphilitic 
phagedsena  into  the  wards.  The  secretions 
of  a  phagedsenic  wound  are  unquestionably 
contagious,  and  they  are  so  not  only  as 
regards  other  individuals,  but  also  in  re- 
ference to  the  patient  himself.  It  is  in 
large  measure  by  the  contagion  of  its  own 
secretions  that  a  phagedtenic  woimd  con- 
tinues to  spread.  Eemove  those  secretions 
and  clean  the  woimd,  and  the  disease  will 
be,  in  most  instances,  arrested.  In  a  few 
cases,  however,  the  constitutional  tendency, 
under  which  the  disease  was  initiated,  is 
sufficiently  strong  to  begin  it  again  and 
again,  in  spite  of  the  most  efficient  treat- 
ment. In  these  latter  cases  the  use  of 
internal  specifics  becomes  equally  impor- 
tant with  that  of  local  remedies.  See 
Hospital  Gangrene. 

Syphilitic  inflammations  of  aU  kinds 
and  at  aU  stages,  whether  primary,  second- 
ary, or  tertiary,  are  liable  to  take  on  pha- 
gedsemc  action.  Its  most  frequent  examples, 
however,  occm:  in  connection  with  pHmary 
chancres.  Although  it  is  admitted  that  it 
may  attack  the  non-infecting  as  well  as  the 
mfectmg,  the  writer  carmot  quote,  from 
his  own  experience,  any  example  of  a  well- 
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characterised,  primary,  phagedaenic  sore 
which  did  not  prove  to  be  infecting.  In 
this  statement  reference  is  made  only  to 
chancres  occurring  in  those  who  have  not 
previously  suff'ered  from  syphilis,  for  excep- 
tions occur  in  those  who  have  done  so. 

Phagedsenic  action  in  primary  sores 
may  vary  much  in  different  cases,  being 
sometimes  shght  and  easily  arrested,  at 
others  persistent  and  extensively  destruc- 
tive. In  some  cases,  it  may  destroy  the 
whole  of  the  penis ;  and  in  a  few  cases, 
chiefly  in  young  prostitutes,  it  may  end 
fatally.  It  appears  to  be  more  apt  to  occur 
in  sores  which  are  concealed  under  a  long 
prepuce,  by  which  the  secretions  are  re- 
tained. But  it  may  attack  sores  in  any 
position.  "Whenever  a  concealed  sore  be- 
comes painful  or  liable  to  bleed,  the  fore- 
skin should  be  sUt  up  and  free  access 
obtained. 

Treatment. — As  regards  indurated  pri- 
mary sores,  if  the  hardness  be  such  as  to 
justify  a  positive  diagnosis,  and  if,  in  further 
corroboration,  there  be  also  the  bullet  bubo, 
there  can  be  no  question  as  to  the  treat- 
ment. Mercury  should  at  once  be  given 
and  applied  locally,  and  imder  its  influence 
there  will  ensue,  in  the  most  definite  man- 
ner, softening  of  the  indurated  patch  and 
healing  of  the  ulcer.  If  the  mercury  be 
stopped,  the  indm-ation  vsoU.  recm:,  and  if  it 
be  again  given,  it  will  again  melt  away. 
The  excision  of  an  indurated  sore,  or  its 
destruction  by  an  escharotic,  can  seldom  do 
any  harm,  but  will  rarely  be  productive  of 
good.  The  virus  has  akeady  passed  into 
the  lymphatic  system,  if  not  into  the  blood, 
and  the  occurrence  of  induration,  for  the 
most  part,  denotes  a  stage  of  development 
too  far  advanced  for  any  hope  of  cure  by 
local  treatment.  The  treatment  of  non- 
indurated  sores  will  vary  according  to  the 
stage  at  which  they  are  seen.  If  a  patient 
who  has  never  suffered  from  syphilis  be- 
fore, and  who  can  give  his  dates  correctly, 
comes  imder  observation  at  any  j)eriod 
within  a  fortnight  of  the  contagion,  with  a- 
single  sore,  it  will  certainly  be  wise  to 
destroy  it  utterly.  For  this  purpose  fuming 
nitric  acid  may  be  used,  or,  still  better,  the 
actual  cautery;  and  if  the  part  affected 
admit  of  it,  free  excision  by  the  cautery  had 
better  be  done.  The  shorter  the  period, 
the  greater  wiU  obviously  bo  the  chance  of 
success.  However  short  the  period,  success 
is  not  certain,  as  is  proved  by  well-known 
facts. 

The  facts  alluded  to,  however,  are  not 
of  such  a  nature  as  to  relieve  the  surgeon 
of  the  duty  of  giving  to  those  patients 
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who  seek  his  aid  early  in  the  case,  such 
chance  of  escape  as  the  freest  possible  local 
treatment  affords.  If  instead  of  a  single 
one  there  be  many  sores,  and  much  sur- 
rounding inflammation,  there  is  then  no 
encovu-agement  to  cormnence  an  abortive 
local  treatment.  In  these  cases,  and  in  all 
which  come  under  care  late,  the  local 
treatment  will  consist  in  very  free  washing 
of  the  sores  and  the  application  of  iodo- 
form. This  latter  drug  has  superseded  all 
others  for  the  cure  of  non-indurated  or 
suppm'ating  sores.  It  should  be  dusted 
into  the  sore  after  liberal  irrigation,  and 
shoxild  be  applied  also  as  an  ointment,  one 
drachm  of  iodoform  to  one  ounce  of  vase- 
line. Perhaps  in  nine  cases  out  of  ten  this 
application  wiU  cause  the  non-indm-ated 
sore  to  take  on  healthy  action  and  to  heal. 
There  are  cases,  however,  which  unex- 
pectedly resist  it.  For  such,  mercm'ial 
applications  are  next  to  be  tried;  and, 
should  they  faU,  cauterisations  with  the 
acid  nitrate  of  mercury  may  become 
needful. 

Before  the  introduction  of  iodoform,  a 
host  of  remedies  were  in  much  repute,  but 
were  all  of  them  frequently  disappointing. 
Amongst  these  may  be  mentioned  the  sul- 
phate or  chloride  of  zinc,  the  sulphate  of 
copper,  borax,  and  various  preparations  of 
opium.  There  are  a  few  cases  in  which 
sores,  which  are  not  in  the  least  indinrated, 
win  yield  to  nothing  but  the  internal  ad- 
ministration of  mercury.  These  are,  how- 
ever, very  exceptional ;  and  it  may  be 
asserted  that,  for  the  most  part,  the  intro- 
duction of  iodoform  has  rendered  the  treat- 
ment of  non-indurated  sores  a  very  easy 
matter.  The  same  remark  apphes  to  the 
supiJiuratiag  stage  of  true  chancres. 

Several  different  measures  are  of  the 
utmost  value  in  the  treatment  of  phage- 
deena ;  and,  whilst  invariably  aggressive  if 
left  to  itself,  it  is  as  almost  invariably  cured 
by  one  or  another,  or  all  of  them  combined. 
In  the  first  place,  we  have  local  measures 
which  have  for  their  object  the  removal  of 
the  secretion  or  its  destruction.  Amongst 
these  the  appHcatiou  of  nitric  acid,  and  the 
use  of  the  continuous  bath,  are  chief.  In 
most  cases  one  or  two  free  apphcations  of 
nitric  acid  wiU  stop  phagedeena.  It  is, 
however,  a  painful  measure,  and,  in  most 
cases,  equally  good  results  may  be  obtained 
by  keeping  the  part  immersed  in  warm 
water.  In  a  bad  case,  the  patient  should 
remain  day  and  night  in  a  sitz  bath ;  but 
in  less  severe  ones,  he  may  get  into  his  bed 
for  five  or  six  hours  at  night.  When  ho 
leaves  the  bath,  the  sore  should  be  dressed 


with  iodoform.  Since  the  occurrence  of 
phagedsena  is  almost  invariably  a  concomi- 
tant of  the  infecting  sore,  mercury  ought 
always  to  be  given  unless  it  definitely  dis- 
agrees. With  the  mercury  should  be  com- 
bined fuU  doses  of  iron  and  opiiun.  If  it 
be  unquestionable  that  mercury  does  dis- 
agree, iodide  of  potassium  should  be  sub- 
stituted. 

Finally,  there  are  certain  cases  in  which 
a  phagedsenic  sore,  although  much  benefited 
by  the  measiu-es  emnnerated,  may  yet 
decline  to  heal  under  any  or  aU  of  them. 
In  these,  healthy  processes  wUl  almost 
always  result  if  the  patient  be  sent  to  the 
seaside.  When  once  phaged88nic  action  is 
completely  stopped  it  scarcely  ever  recurs, 
a  fact  which  speaks  strongly  in  support  of 
the  beHef  that  it  is,  to  a  large  extent,  a  local 
process  only. 

Having  thus  far  considered  the  pecu- 
liarities of  primary  sores,  we  may  here  dis- 
miss entirely  the  non-infecting  or  abortive 
ones,  since  they  are  not  productive  of  any 
constitutional  phenomena,  and,  though  as- 
sociated with  it,  are  not  in  any  true  sense 
syphilis.  We  may  now  proceed  to  the 
investigation  of  the  very  remarkable  train 
of  symptoms  which  foUows  the  infecting 
chancre. 

The  Stage  of  Constitutional  In- 
fection (Secondary). — The  chancre  and 
the  bubo  make  up  together  the  primary  or 
local  group  of  syphilitic  symptoms.  We 
shall  be  very  near  the  mark  if  we  say  that 
definite  induration  in  the  chancre  is  rarely 
present  till  five  weeks  have  elapsed  from 
the  date  of  contagion,  and  that  secondary 
phenomena  seldom  follow  tiU  from  two  to 
four  weeks  later  still.  There  is  thus  a  period 
of  fi'om  two  to  four  weeks  after  it  has  been 
possible  to  recognise  the  infecting  sore  for 
a  certainty,  before  the  time  at  which  con- 
stitutional symptoms  will  show  themselves. 
If  this  period  has  been  well  employed,  if, 
in  other  words,  mercury  has  been  freely 
and  adequately  given,  it  is  probably  quite 
the  exception  for  any  secondary  symptoms 
to  occm'  at  aU.  At  any  rate,  if  they  do, 
they  are  but  slightly  and  very  feebly 
marked.  The  earUer  the  mercury  is  re- 
sorted to,  the  greater  the  probability  that 
they  will  be  wholly  prevented.  Even 
when  not  permanently  prevented,  they  will 
usually  be  much  delayed. 

It  must,  imfortunately,  be  admitted  that 
in  a  certain  munber  of  cases,  often  appa- 
rently the  most  successful,  the  sequel  wiU 
prove  that  delay  only  has  been  accom- 
plished. After  even  a  six  months'  treat- 
ment with  mercmy,  and  absolute  prevention 
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during  the  whole  of  that  time,  an  outbreak 
may  occur  when  it  is  suspended.  It  is 
this  remarkable  power  of  mercury,  as  an 
antidote  to  syphihs,  which  has  led  to  such 
different  opinions  as  to  the  laws  of  the 
natural  evolution  of  the  malady.  If  mer- 
cm'y  were  never  given,  we  should  soon  see 
that  syphUis  is  much  more  regular  in  its 
course  and  stages  than  is  generally  sup- 
posed. The  order  of  events  in  cases  not 
interfered  with  would  be  probably  some- 
what as  follows :  At  the  end  of  about  six 
weeks  from  the  date  of  contagion,  the" 
patient  would  begin  to  experience  slight 
malaise  and  feverishness,  and  his  tempera- 
ture would  rise  a  little  every  evening. 
Diuing  the  next  fortnight,  if  the  skin  of  his 
chest  and  abdomen  were  carefully  in- 
spected, it  would  be  found  to  be  mottled  by* 
evanescent  patchy  congestion,  not  unlike 
measles,  but  more  dusky  and  not  so  con- 
spicuous. To  this  term  syphilitic  roseola 
is  appropriate.  It  is  often  very  evanescent, 
present  at  one  part  of  the  day  and  gone  at 
another,  or  may  last  only  a  few  days  and 
then  disappear.  Simultaneously  with  it, 
a  httle  later  or  a  little  sooner,  symmetrical 
superficial  ulcerations  on  the  tonsils  occur, 
and  these,  too,  may  be  very  transitory,  and 
cause  so  little  annoyance  that  the  patient 
may  be  scarcely  aware  that  his  throat  is 
sore.  As  the'  roseola  fades,  or  it  may  be 
before  it  fades,  other  types  of  eruption  will 
foUow;  and  a  rash  composed  of  little 
smooth-topped  or  slightly  scaly  papules  is 
the  most  common.  The  eruption  may, 
however,  vary  within  very  wide  limits.  It 
may  be  a  lichen,  or  it  may  be  pustular ;  or 
it  may  take  the  impetigo  or  acne  type ;  or 
it  may  be  vesicular  or  bullous  ;  or  it  may 
assiune  the  rupia  type ;  or  it  may  be  corym- 
biform  (the  lichen  ruber  type) ;  or,  lastly,  it 
may  be  indistiaguishable  from  true  variola. 

We  know  respecting  syphilis  that  during 
its  early  stages  the  blood  and  aU  products 
of  inflammation  may  prove  the  vehicles  of 
the  contagion.  How  long  this  condition 
persists  we  do  not  know.  That  the  blood 
may  stUl  be  contagious,  after  aU  external 
phenomena  have  vanished,  we  know  fi'om 
the  facts  of  vaccination-syphilis,  and  from 
many  instances  of  accidental  inoculation. 
A  vast  amomit  of  negative  evidence  favours 
the  belief  that  the  nomial  secretions,  the 
sahva,  the  milk,  the  sweat,  the  semen,  are 
not  usually,  perhaps  never,  vehicles  of  con- 
tagion. If  they  were  so,  syphilis  wbuld  be 
far  more  common  than  it  is.  The  rarity 
of  the  lip-chancre  is  an  ahnost  conclusive 
fact  agamst  the  contagion  of  the  saliva. 
So  also,  as  regards  the  semen,  is  the  fact 


that  syphilitic  husbands  do  not  usually 
communicate  the  disease  imless  pregnancy 
ensues.  Yet,  it  is  unquestionable  that  the 
virus,  exists  in  the  semen  in  a  maimer  which 
permits  of  spermatic  infection  of  the  em- 
bryo. It  is  possible,  however,  that  this  may 
be  a  very  different  thing  from  the  infection 
of  a  wound. 

A  very  large  amount  of  negative  evi- 
dence supports  the  belief  that  the  virus 
ceases  to  exist,  in  a  form  efficient  for  con- 
tagion, long  before  the  subject  of  the  disease 
is  fi:ee  from  the  risk  of  relapses.  Almost 
all  the  examples  of  accidental  contagion 
occur  within  short  periods  from  its  origin. 
It  is  seldom  that  more  than  two  years  can 
be  proved  imder  such  circumstances.  The 
primary  and  all  secondary  lesions  are  cer- 
tainly contagious,  and  during  their  per- 
sistence the  blood  is  virulent,  but  after 
they  have  ceased,  whether  from  treatment 
or  without,  there  is  reason  to  believe  that 
the  virus  does  not  long  remain  potent  for 
contagion.  No  instances  of  contagion  from 
a  tertiary  lesion,  or  from  one  produced  more 
than  five  years  after  the  primary  disease, 
are,  as  far  as  the  vsrriter's  knowledge  ex- 
tends, on  record.  Perhaps  the  period  might 
be  shortened  to  three  years.  Yet,  long  after 
such  periods,  the  patient  continues  to  be 
himself  liable  to  various  forms  of  local  in- 
flammation consequent  on  his  taint. 

The  older  writers  inferred  that  a  man 
might  have  syphilis  over  and  over  again. 
Five-arid-twenty  years  ago  it  was  taught, 
almost  universally,  that  one  attack  secm'ed 
immunity  from  others.  We  are  now  again 
coming  back  to  the  old  belief.  At  any 
rate,  we  know  for  certain  that  second 
attacks  are  not  very  infrequent.  The 
wi'iter  has  himself  had  not  a  few  oppor- 
tunities for  observing  the  course  of  second 
attacks,  in  patients  whom  he  had  himself 
seen  during  the  first.  The  doctrine  that 
immunity  is  conferred  is,  however,  to  some 
extent,  well  founded.  Second  attacks  are 
exceptional,  and  when  they  do  occur  the 
disease  is  almost  always  modified.  Second 
chancres  do  not  run  the  usual  coiu-se.  Their 
induration  is  often  developed  quickly,  and 
very  quickly  passes  away,  to  be  followed  by 
nothing  definite.  For  the  most  part,  second 
contagions  result  only  in  non-indm-ated  or 
abortive  sores.  Yet,  in  spite  of  this  being 
the  usual  course  of  events,  it  is,  beyond 
doubt,  quite  possible  for  a  man  to  have 
complete  syphihs  twice.  Perhaps  it  is  as 
infirequent  as  in  the  case  of  variola,  and  to 
be  explained,  as  in  the  latter  instance,  by 
the  idiosyncrasy  of  the  patient.  It  curiously 
happened,  in  the  first  instance  in  which  the 
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writer  observed  a  second  attack  of  syphilis, 
that  the  patient  had  experienced  two  attacks 
of  variola  also. 

One  of  the  occasional  manifestations  of 
secondary  syphQis  is  the  production  of 
papillary  warts.  The  fact  that  we  en- 
counter not  only  the  most  various  modi- 
fications of  the  inflammatory  processes,  but 
also  conditions  which  are  in  the  main  pro- 
duced by  structural  overgrowth,  is  so  re- 
markable that  the  writer  must  refer  to  it 
in  some  detail.  The  warts  which  we  see  in 
the  middle  of  the  dorsum  of  the  tongue  are 
the  most  simple  and  definite  example  of 
this  structural  enlargement.  They  are  often 
imattended  by  inflammatory  infiltration  of 
adjacent  parts,  and  consist  simply  of  hyper- 
trophied  papillte.  They  wither  when  mer- 
cury is  given.  Now  and  then  similar  warts, 
directly  due  to  syphilis,  are  seen  on  the 
genitals,  and  sometimes  (but  very  rarely) 
the  whole  skin-eruption  assimies  a  j)apillary 
type.  The  condyloma  is,  however,  much 
more  common  than  the  ordinary  wart.  It 
is  indeed  a  variety  of  wart,  and  between  it 
and  the  typical  verruca  mollis  we  observe 
all  gradations.  In  the  condyloma  there  is 
great  hypertrophy  of  papillce,  but  these  are 
concealed  by  the  extensive  ceU-infiltration 
into  the  intervening  layers.  The  great 
thickening  of  the  intima,  which  occurs  as 
the  first  stage  of  syphilitic  arteritis,  is  also, 
in  many  instances,  a  condition  of  hyper- 
trophy rather  than  of  inflammation.  The 
same  remark  appUes  to  some  of  the  cases 
of  hypertrophic  ckrhosis  which  we  meet 
with  in  syphilis,  in  which  there  is  much 
diffuse  fibrous  overgrowth.  This  fibrous 
overgrowth  may  vary  much  in  the  amount 
of  its  cell-infiltration.  The  term  '  mucous 
patch,'  often  used  as  synonymous  with  con- 
dyloma, should  be  superseded  by  mucous 
wart  or  papilloma.  Many,  indeed  by  far 
the  greater  number  of  true  mucous  patches, 
are  not  attended  by  any  papillary  growth. 
See  Mucous  Patches. 

Thus,  it  may  be  said  that  the  syphilitic 
virus  often  causes  sclerosis  or  sclerotic  hy- 
pertrophy in  the  first  instance,  and  inflam- 
mation, more  or  less  marked,  in  the  second. 
Sometimes  no  inflammation  occm'S,  and  the 
chancre  may  run  its  course  without  pain  or 
irritation,  without  ulceration,  and  without 
discharge.  Such  were  probably  the  con- 
ditions, as  regards  the  chancre,  in  some  of 
the  cases  in  which  inteUigent  and  truthful 
patients,  affected  by  unquestionable  syphilis, 
assure  us  that  they  have  never  had  any 
local  sore. 

The  indurated  chancre  does  not  present 
any  features  peculiar  to  itself  when  ex- 


amined by  the  microscope.  It  is  simply 
an  example  of  ceU-infiltration  without 
giving  way  of  the  ceUular-tissue  fibres 
amongst  which  the  cells  are  effused.  Hence, 
perhaps,  the  explanation  of  its  hardness. 
Inflammatory  action  is  almost  absent,  and 
the  process  resembles  that  of  a  new  growth. 
The  hardest  chancres  are  always  those 
which  are  least  inflamed. 

In  the  false  chancre,  on  the  contrary, 
the  pus-elements  which  effect  the  contagion 
produce  inflammation  from  the  beginning. 
Even  if  the  specific  virus  be  present  also,  it 
is  very  possible  under  such  conditions  that 
it  may  be  unable  to  effect  any  noticeable 
degree  of  sclerosis,  and  thus,  as  akeady 
observed,  the  sore  may  rank  as  soft  or 
suppurating,  although  it  may  prove  in- 
fecting. 

At  the  same  time  that  the  skin  is  affected 
ia  constitutional  syphiHs,  the  eye,  the  peri- 
osteum of  the  bones,  the  bones  themselves, 
the  joints,  the  nervous  system,  indeed  aU 
the  tissues  of  the  body,  are  Hable  to  suffer. 
"Whatever  part  is  attacked,  however,  the 
inflammation,  although  persistent  for  a  cer- 
tain time,  will  usually  prove  transitory  in 
character.  Very  often,  the  dm'ation  of  the 
phenomena  at  this  stage  is  exceedingly 
brief.  Just  as  the  patient  may  have  a 
roseola  which  lasts  only  a  few  weeks,  or 
even  ordy  a  few  days,  so  it  is  with  periosteal 
pains,  with  affections  of  the  eye,  and  with 
those  of  the  nervous  system.  "What  happens 
may  be  a  merely  temporary  congestion,  and 
by  no  means  a  definite  inflammation.  In 
this,  we  note  a  strongly  marked  difference 
between  all  the  occmTcnces  in  the  secondary 
stage  of  syphilis  and  those  which  are  ter- 
tiary. The  latter,  unless  cm-ed  by  treat- 
ment, invariably  persist,  and  tend  to  spread 
locally.  The  former,  although  often  for  a 
time  very  severe,  as  invariably  show  a 
tendency  to  subside  spontaneously. 

Other  important  distinctions  between 
secondary  and  tertiary  syphilis  must  be 
insisted  upon.  The  phenomena  of  the 
secondary  stage  are  caused  by  poisoning 
of  the  blood,  and  of  the  tissues  generally 
through  the  blood ;  they  are  therefore 
almost  always  symmetrical,  and  are  de- 
veloped with  accurate  sameness  of  appear- 
ance on  the  two  halves  of  the  body.  In  the 
tertiary  stage  it  is  highly  probable  that  the 
virus  has  ceased  to  exist  in  the  blood,  and, 
in  an  active  form,  even  in  the  tissues  them- 
selves. Thus,  in  this  stage  the  phenomena 
are  due  to  pecuharities,  which  have  been 
stamped  upon  the  tissues  by  what  occmTcd 
during  the  more  or  less  remote  period  of 
blood-poisoning.     Local   influences  have 
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mach  to  do  with  the  bringing  out  of  these 
inflammations,  but  when  once  produced 
they  are  always  self-infective,  and  tend  not 
only  to  persist,  but  to  advance  in  adjacent 
tissues  by  '  contagion  of  continuity.'  As 
an  example  of  this  may  be  adduced  the 
well-known  horse-shoe  sore,  a  form  of 
syphilitic  lupoid  affection  of  the  skin, 
always  tertiary,  and  always  tending,  un- 
less stopped  by  treatment,  to  spread  at  its 
edge.  To  this  quality  of  edge-spreading  the 
term  serpiginous  is  applicable,  and  the  ser- 
piginous tendency  is  one  of  the  most  isp 
portant  features  of  difference  between  the 
tertiary  phenomena  of  syphHis  and  those 
which  are  secondary.  One  which  is  per- 
haps still  more  important  is,  that  the 
tertiary  symptoms  are,  as  a  rule,  not  de- 
veloped with  synometry.  They  depend  far 
more  upon  local  causes  than  do  the  secon- 
dary. Thus,  there  is  no  reason  why  they 
should  be  symmetrical,  and,  in  fact,  they 
are  only  exceptionally  so.  Even  when  an 
accidental  symmetry  is  observed,  we  never 
witness  with  it  the  general  distribution, 
which  is  another  marked  feature  of  the 
secondary  symptoms.  As  a  rule,  we  may 
note,  also,  that  the  inflammations  which 
occur  in  the  secondary  stage  do  not  spread 
at  their  edges,  are  not  serpiginous — a  feature 
in  which  they  resemble  those  of  the  other 
exanthemata.  The  only  exception  to  this 
occurs  in  the  case  of  phagedaenic  ulcerations, 
and  in  these,  as  has  been  already  explained, 
the  phagedaena  is  not  in  a  strict  sense  part 
of  the  syphOis,  but  is  due  rather  to  certain 
pecuhar  forms  of  inflammatory  secretion 
which  have  been  produced  by  it.  Thus,  if 
phagedaenic  action  should  occiu:  in  the 
secondary  stage,  it  never  shows  any  ten- 
dency to  symmetry  of  aiTangement. 

It  is  desirable  now  to  attempt  a  more 
detailed  description  of  the  symptoms  which 
we  meet  with  in  the  secondary  period. 

The  Eruptions  on  the  Skin  in  the 
Secondaey  Stage  present  so  many  features 
of  difference  that  it  would  be  tedious  to 
attempt^  their  separate  description.  It  is 
a  most  interesting  and  remarkable  feature, 
respecting  the  skin-diseases  of  syphiHs,  that 
they  do  not,  as  do  the  other  exanthemata, 
keep  to  one  form.  There  is,  in  fact,  no 
smgle  skin-disease  of  constitutional  origin 
which  may  not  be  imitated  very  closely  by 
an  eruption  which  is  due  to  syphiUs.  Cer- 
tam  general  features  of  distinction  may, 
however,  be  noted.  First,  the  imitation  is 
rarely  absolutely  coiTect.  However  close 
at  first  sight,  the  careful  observer  wHl 
almost  always  note  some  distinctions,  and 
thus  will  usually  know  what  name  to  apply. 


Next,  there  is  very  frequently  a  mixing  of 
the  types  of  two  or  more  in  the  same  case. 
Thus,  as  is  well  known,  syphilitic  eruptions 
are  very  commonly  polymorphous.  We  see 
mixed  in  the  same  case,  and  often  in  close 
juxtaposition,  papules  of  psoriasis  and  of 
lichen,  or  the  rash  may  be  in  part  lichenoid 
and  in  part  pustular.  There  is  a  popular 
belief  that  the  eruptions  of  secondary 
syphilis  are  always  of  a  peculiar  colour — 
a  coppery  tint,  or  the  colour  of  the  lean  of 
ham,  is  supposed  to  constantly  characterise 
them.  No  doubt  this  peculiar  featmre  is 
very  often  observed,  but  it  is  far  from  in- 
variable, and  it  is  often  exceedingly  well 
marked  in  eruptions  which  have  no  relation 
to  syphilis.  Those  who  trust  to  it,  there- 
fore, will  be  in  constant  danger  of  making 
mistakes.  In  judging  of  the  colour  of 
syphilitic  eruptions,  allowance  must  be 
made  for  the  temperament  of  the  indi 
vidual  and  for  the  part  of  the  body  on  which 
the  eruption  shows  itself.  So  far  as  the 
tint  shows  itself  in  pigmentation,  we  may 
say  that  the  darker  the  complexion  of  the 
patient  the  more  Kkely  wiU  his  eruption 
be  to  show  a  deep  copper  tint.  On  the 
lower  extremities,  where  the  venous  cir- 
culation is  at  a  disadvantage,  patches  of 
syphilitic  eruption  will  always  be  much 
more  dusky,  owing  to  venoiis  congestion, 
than  on  other  parts. 

Next  to  colour,  symmetry,  and  polymor- 
phism, we  have  to  mention  the  position 
on  which  the  spots  appear,  as  aiding  us 
in  the  diagnosis  of  secondary  syphihtio 
rashes.  The  earliest  forms  of  eruption, 
roseola,  &c.,  unquestionably  occur  on  the 
front  of  the  abdomen,  and  throughout  the 
whole  coiu'se  of  this  stage  the  front  of 
the  trunk  is  very  rarely  exempt.  Very  pro- 
bably the  wearing  of  clothes,  especially  of 
woollen,  and  the  warmth  of  the  surface 
thus  preserved,  have  much  to  do  with  this 
pecuharity  of  location.  "We  seldom  see 
the  early  secondary  rashes  on  the  face  or 
hands,  and  if  they  do  occur  here  it  is  only 
in  cases  of  exceptional  severity.  Next  in 
importance  to  the  abdomen  and  fr-ont  of  the 
chest,  we  have  the  front  surface  of  the  arms ; 
indeed,  no  region  of  the  body  is  more  con- 
stantly affected  by  secondary  syphilis  than 
these  parts.  The  back  and  sides  of  the 
neck  are  very  frequently  affected.  Although 
we  may,  without  hesitation,  draw  a  strong 
Une  between  common  psoriasis  and  syphi- 
litic psoriasis,  by  saying  that  the  latter 
usually  affects  the  fi'onts  of  the  upper  ex- 
tremities and  the  backs  of  the  lower  ones, 
while  it  is  the  reverse  in  the  common  form, 
yet  the  rule  is  liable  to  many  exceptions. 
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Whenever  we  find  psoriasis  patches  defi- 
nitely located  on  the  tips  of  the  elbows  and 
fronts  of  the  knees,  we  may  be  confident 
that  it  is  non-specific,  but  we  shall  meet 
with  constant  exceptions  to  all  other  rules 
as  to  diagnosis  by  location. 

Next  in  frequency  to  the  roseolous  or 
blotchy  eruption  so  common  in  the  very 
earliest  stage  of  secondary  symptoms,  we 
must  place  the  papular  rash,  to  wliich  the 
name  psoriasis  is  usually  given.  It  differs 
firom  non-syphilitic  psoriasis  •  not  only,  as 
just  observed,  in  the  locaUties  affected,  but 
also  in  its  general  characters.  It  seldom, 
like  common  psoriasis,  affects  large  areas, 
but  is  usually  seen  in  small  spots  (from  a 
pea  to  a  sixpence  in  size),  and  it  is  never  con- 
spicuously scaly.  The  white  silvery  scale- 
crust  usually  present  in  the  non-syphilitic 
form  is  seldom  seen  in  the  specific  one. 
Not  infi-equently  the  papule,  upon  which 
the  scales  are  scantily  placed,  shows  so  much 
thickening  that  the  term  tubercle  might 
become  appropriate.  From  these  featm-es, 
and  from  the  fact  that  the  various  spots 
often  differ  a  good  deal  from  one  another  in 
the  same  individual,  it  is  not  often  difiBcult 
to  make  the  diagnosis,  even  without  help 
from  the  history  of  the  case.  Amongst  the 
less  common  of  the  syphilitic  rashes  we 
have  the  following : — 

In  lichen  we  meet  with  little  red  or 
dusky  pimples  scattered  over  the  whole  sur- 
face. They  are  often  very  thickly  placed, 
but  show  Httle  or  no  tendency  to  arrange- 
ment in  groups,  and  seldom  become  con- 
fluent, or  form  patches.  There  is,  however, 
a  form  of  syphilitic  Hchen  in  which  the 
spots  are  arranged  in  long,  corymbose 
groups,  or  in  streaks,  exactly  resembling 
those  seen  in  lichen  ruber,  and  sometimes 
these  become  flat-topped  and  polished  as  in 
lichen  planus.  The  exact  imitation  of  these 
peculiar  forms  of  skin-eruption  by  syphilitic 
rashes  is  very  remarkable,  and  the  diagnosis 
is  often  exceedingly  difficult.  The  mistake 
most  usual  is  talking  the  non- syphilitic 
eruption  for  a  specific  one,  and  rejection  of 
the  patient's  denial  that  he  has  ever  run 
the  risk  of  acqiiiring  the  latter.  Lichen 
ruber  and  lichen  planus  are  often  dusky  or 
copper-tinted,  and  present  all  the  features 
which,  to  those  of  limited  experience,  sug- 
gest a  confident  diagnosis  of  syphilis. 

Although  a  syphilitic  eruption,  looking 
closely  like  small-pox,  is  very  rare,  yet  the 
knowledge  of  its  possible  occurrence  is  of 
extreme  importance.  The  imitation,  when 
it  does  occur,  is  very  perfect.  The  papules 
are  elevated,  shotty  to  the  finger,  have  de- 
pressed centres,  affect  the  same  regions  as 


variola,  and  resemble  it  so  absolutely  that 
nothing  but  the  history  of  the  case  can 
help  the  surgeon  to  a  correct  opinion.  In 
proof  of  this  statement,  it  may  be  stated 
that  it  is  not  at  all  unknown  for  patients 
presenting  this  type  of  syphilitic  eruption 
to  be  sent  to  the  smaU-pox  hospitals,  and 
there  to  obtain  admission  and  prolonged 
treatment.  This  simulation  of  the  variolous 
eruption  by  syphilis  is  the  most  marked 
example  of  '  syphflitic  imitation '  which 
can  be  adduced,  but  it  is  only  one  of 
many.  By  far  the  easiest  clue  to  the  recog- 
nition of  the  syphilitic  skin-diseases  is  the 
acceptance  of  this  general  law :  Syphilis 
may  imitate  all  hnown  form^  of  shin-dis- 
ease, hut  it  cam,  produce  no  originals.  All 
the  known  names  for  skin-diseases  (exclud- 
ing those  of  merely  local  origin)  may  in 
tm"n  receive  the  adjective  syphilitic  before 
them.  "When  they  do  so,  that  adjective  be- 
comes, of  course,  all  important,  and  wholly 
swamps  the  designation  to  which  it  is  ap- 
pended. Of  the  exanthemata,  not  only 
variola  but  varicella,  rubeola,  and  scarlatina 
may  be  thus  imitated.  The  rash  caused  by 
copaiba  is  often  exactly  Hke  a  syphiHde,  or, 
what  amounts  to  the  same  thing,  syphilitic 
rashes  are  like  it.  Forms  of  inflammation, 
exactly  like  those  called  lupus,  are  very 
common  as  the  results  of  syphiUs,  and  it  is 
the  same  with  alopecia,  leucoderma,  true 
leprosy,  and  many  others.  We  see  here 
the  importance  of  a  correct  appreciation  of 
the  patient's  history.  When  any  one  of 
the  evanescent  eruptions  is  simulated  by 
syphilis,  the  mere  lapse  of  time  clears  up  the 
diagnosis,  though  imfortunately  often  not 
early  enough  to  save  the  surgeon's  reputa- 
tion. The  supposed  variola  or  copaiba  rash 
does  not  fade  at  the  proper  time,  but  per- 
sists for  weeks  together,  and  thus  proves 
itself  a  syphihde. 

The  eruption  known  as  rupia  is  an  im- 
portant and  peculiar  one.  The  term  rupia 
prominens  was  formerly  in  use,  as  appH- 
cable  to  the  conical,  limpet-shell-like  crusts 
which  characterise  this  eruption.  Eupia 
prominens  is  of  aU  others  the  most  easy 
skin-disease  to  represent  in  a  portrait,  and 
good  pictures  of  it  occur  in  all  atlases.  It 
can  scarcely  occmr  excepting  when  the  treat- 
ment has  been  neglected.  Eupia  is  rarely 
the  original  form  of  eruption,  but  usually 
results  from  the  ulceration  of  papules. 
This  ulceration,  gradually  extending  at  its 
base,  and  producing  a  secretion,  which  is 
not  very  abundant  but  which  quickly  dries, 
caiises  the  crust  to  enlarge  in  circumference 
and  iucrease  in  height.  Sometimes,  and 
in  the  most  typical  cases,  a  buUa  precedes 
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the  formation  of  a  crust.  Eupia  invariably 
leaves  scars,  and  they  ai-e  almost  always 
roimd.  There  has  been  much  misappre- 
hension as  to  whether  rupia  should  rank  as 
a  secondary  or  a  tertiai-y  fonxi  of  eruption. 
In  conformity  with  the  old  error  that  all 
forms  of  ulceration  shoidd  rank  as  tertiary, 
it  was  commonly  classed  as  such.  We  now 
know,  however,  that  this  featm-e  will  not 
help  us.  Many  secondary  lesions,  both  of 
pkin  and  mucous  membranes,  ulcerate,  and 
the  chief  distinction  between  secondary 
and  tertiary  is  as  to  time  of  occm-rencer 
Bearing  this  in  mind,  we  may  admit  that 
rupia  never  occm-s  very  early  amongst  the 
secondary  phenomena,  and  that  it  is  almost 
always  preceded  by  some  other  form  of 
skin-eruption  (roseola,  psoriasis,  &c.),  nor, 
on  the  other  hand,  is  it  ever  seen  amongst 
the  late  and  well-characterised  tertiary 
phenomena.  Its  usual  place  is  from  six  to 
twelve  months  after  the  chancre,  and  in 
patients  who  have  failed  in  health  under 
treatment.  Sometimes  it  will  persist  for 
long,  but,  even  when  it  does  so,  it  usually 
continues  to  be  general  and  symmetrical. 

Whenever  an  eruption  displays  these 
featui"es,  and  occurs  within  two  years  of  the 
chancre,  it  must  rank  as  secondary,  and 
such  is  the  usual  position  of  rupia.  The 
scars  left  by  it  often  help  us  much  in  the 
positive  recognition  of  syphilis  in  patients 
who  have  reached  the  tertiary  stage.  Such 
patients  do  not,  however,  with  the  very 
rarest  exceptions,  show  any  rupia  patches 
stiU  extant.  If  we  are  careful  to  diagnose 
between  rupia  and  certain  forms  of  lupus 
which  somewhat  resemble  it,  we  shall  be 
obhged  to  admit  that  it  belongs  almost  ex- 
clusively to  the  position  assigned  to  it,  and 
is  simply  a  suppurating  modification  of 
a  secondary  rash.  The  explanation  of  the 
tendency  to  suppurate  is  to  be  sought  in 
some  peculiarity  in  the  patient's  health, 
and  his  susceptibihties  to  the  influence  of 
mercury  and  iodides.  Each  of  these  drugs 
may  in  turn  appear  to  aggravate  it ;  and 
not  infrequently  it  has  been  developed 
during  their  use.  The  indication  is  always 
for  the  combination  of  tonics,  steel,  quinine, 
or  opium,  and,  above  all,  for  resort  to  sea 
air.  It  is  a  great  mistake  to  assume,  as 
was  formerly  done,  that  mercury  is  to  be 
avoided  when  syphilitic  sores  ulcerate.  On 
the  contrary,  when  used  in  the  associations 
suggested  it  wiU  almost  always  prove  the 
means  of  cure.  , 

No  other  conjecture  can  be  given,  in  ex- 
planation of  the  differences  in  the  eruption 
which  attends  syphilis,  than  that  they  de- 
pend upon  the  idiosyncrasy  of  the  patient. 


They  certainly  have  nothing  to  do  with 
differences  in  the  poison,  for,  so  far  as  we 
know,  none  such  exist.  The  different  types 
of  syphilitic  eruption  never  prevail  epide- 
mically, but,  as  it  were,  quite  by  accident. 
The  rare  ones  are  equally  rare,  and  the 
common  ones  equally  common,  at  all  times 
and  in  all  places.  Nor  do  differences  in 
health  suffice  to  explain  them,  for  the  most 
severely  tdcerating  forms  sometimes  hap- 
pen to  patients  who,  both  before  and  after 
their  occmTence,  appear  to  enjoy  robust 
health.  On  the  other  hand,  delicate  persons 
often  sufifer  very  Hghtly  from  syphilis. 

Of  the  Apfections  of  the  Eye  in  the 
Secondary  Stage,  iritis  is  by  far  the  most 
common.  It  usually  occurs  firom  three  to 
six  months  after  the  chancre,  and  is  thus 
distinctly  secondary.  It  seldom  attacks 
the  two  eyes  simultaneously,  but  the  second 
usually  suffers  after  a  short  interval,  and 
often  in  spite  of  successful  treatment  of  the 
first.  The  symptoms  are,  ciliary  conges- 
tion, a  muddy  iiis,  an  irregular  pupil,  and 
a  variable  degi'ee  of  pain  and  photophobia. 
Of  these,  in  shght  cases,  the  demonstration 
of  iritio  adhesions  by  the  use  of  atropiae  is 
by  far  the  most  important.  Sometimes, 
the  case  never  passes  the  stage  of  a  slight 
ciHary  congestion,  which  may  be  gone  in  a 
few  days.  In  others,  the  attack  may  be 
attended  by  severe  paiu,  great  congestion, 
a  thickened  iris,  nodules  of  rust-coloured 
effusion  in  its  structm-e,  and  a  blocked 
pupil.  ■  The  result,  even  in  severe  cases,  is 
usually  restoration  of  almost  perfect  sight, 
but  in  many  iastances  the  eye  is  damaged, 
and  in  some  it  is  destroyed.  There  is 
usually  but  little  tendency  to  relapse  when 
once  the  cure  is  well  iu  progress,  and  it  is 
but  very  seldom  that  the  disease  lapses 
into  a  chronic  form.  In  severe  cases  the 
vitreous  may  be  affected,  and  in  a  few  the 
choroid  and  the  retina  are  inflamed  at  the 
same  time.  More  usually,  however,  these 
structiures  suffer  at  a  somewhat  later  period, 
and  when  the  iris  is  not  itself  inflamed. 

The  diagnosis  of  syphilitic  fi'om  other 
forms  of  iritis  must  depend  to  a  large  ex- 
tent upon  the  patient's  history,  and  con- 
comitant symptoms.  There  is  nothing  in 
the  symptoms  distinctive  from  those  which 
occur  in  the  arthritic  form.  The  little  gum- 
mata  or  nodules  in  the  iris  ai'e,  when  they 
occur,  pathognomonic  symptoms,  but  they 
are  seen  but  rarely.  Arthritic  iritis  is,  as 
a  riile,  attended  by  much  more  pain  and 
intolerance  of  light  than  is  the  syphilitic 
form,  whilst  the  iris  is  usually  less  swollen 
and  less  muddy.  Effusion  into  the  aqueous 
humour  and  dotted  deposits  in  the  back  of 
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the  cornea  may  occur  in  both.  The  history 
of  repeated  recui-rences  (once  or  twice,  per- 
haps, every  year)  is  very  common  in  the 
arthritic  form,  and  never  occm-s  ia  the 
other.  The  first  aim  of  treatment  in  syphi- 
litic iritis  is  to  secmre  dilatation  of  the  pupil, 
and  for  this  object  atropine  drops,  four 
grains  to  the  ounce,  must  be  used  every 
two  hours  the  first  day,  and  less  frequently 
afterwards.  The  constitutional  treatment 
must  be,  as  for  other  secondary  symptoms, 
the  use  of  mercury.  Iodide  of  potassium 
in  full  and  increasing  doses  will  often  effect 
a  rapid  cure,  but  it  is  less  certain  than  mer- 
cury. For  a  patient  who  was  not  previously 
under  the  influence  of  either,  one  grain  of 
the  grey  powder  in  piU  every  three  hours, 
until  the  gums  are  touched,  wUl  be  an 
efficient  treatment.  In  the  meantime  the 
patient  should  keep  his  room,  Uve  abste- 
miously, and,  if  the  pain  be  severe,  have 
leeches  to  the  temple.  If  it  is  desirable  to 
combine  opium  with  the  mercury,  care 
must  be  taken  that  constipation  is  not  in- 
duced. On  the  other  hand,  diarrhoea  is  to 
be  avoided.  The  safety  of  the  eye  depends, 
however,  mainly  upon  the  promptitude  and 
efficiency  with  which  atropine  is  employed. 
See  Iris,  Diseases  of  the. 

At  a  later  period  (rarely  tOl  a  year  from 
the  date  of  contagion)  the  eye  may  be  at- 
tacked by  nev/ro-ret-mitis  or  diffuse  retinitis, 
or  by  patchy  choroiditis  (choroiditis  dis- 
seminata). These  affections  may  occur 
after  iritis  has  passed  off  and  aU  treatment 
been  put  aside,  or  in  cases  in  which  iritis 
has  never  happened.  They  are  both  of 
them  rare,  and  in  each  case  the  objective 
diagnosis  must  be  made  by  the  ophthalmo- 
scope. In  both,  the  subjective  symptoms 
are  simply  more  or  less  failure  of  sight  with 
muscse,  but  without  much  evidence  of  con- 
gestion, and  with  little  or  no  intolerance  of 
light.  In  both,  the  prompt  use  of  mercinry 
to  ptyalism  is  m-gently  demanded.  This 
wiU  in  most  cases  effect  a  cure,  often  with 
but  very  httle  damage  to  sight,  and  with 
little  or  no  risk  of  relapse.  These  forms  of 
retinitis  are  frequently  attended  by  some 
opacity  of  the  vitreous.  See  Choeoid,  Dis- 
eases of  the ;  Eetina,  Affections  of  the. 

We  have  to  observe  respecting  the  moutlk 
and  mucous  membranes  generally,  as  in 
the  case  of  the  skin,  that  various  stages  of 
different  symptoms  are  observed  in  secon- 
dary syphilis.  The  earliest,  and  usually 
the  very  first  of  all  secondary  phenomena, 
are  ulcers  in  the  tonsils.  These  occur  sym- 
metrically, and  are  often  very  superficial, 
and  almost  painless.  They  are  often  pre- 
sent without  the  patient  knowing  that  he 


has  sore-throat,  and  often  pass  away  very 
quickly.  The  condition  is  usually  a  kidney- 
shaped  ulcer,  with  grey-white  borders,  like 
'  snail  tracks.'  Their  presence  often  helps 
the  diagnosis  of  constitutional  syphiUs  in 
its  earliest  stage.  They  are  usually  coin- 
cident with  the  erythematous  or  roseolous  \ 
rashes,  and,  like  them,  soon  pass  away.  I 
It  is  not,  however,  in  aU  cases  that  they 
pass  off  so  easily,  and  when  they  do  so  I 
they  are  often  followed  by  other  and  more 
troublesome  forms  of  inflammation  of  the 
mouth  and  throat.  It  is  a  very  remark- 
able fact  that  the  syphilitic  poison,  when 
freely  developed  in  the  blood,  can  cause 
not  only  local  inflammations  and  ulcera- 
tion, but  local  growth.  These  differing 
processes  may  often  be  seen,  side  by  side,  in 
the  mouth  of  the  same  patient.  Patches 
may  form  on  various  parts  of  the  lining  of 
the  cheeks  and  lips,  on  the  gums,  and  on 
the  tongue,  which  are  simply  attended  by 
congestion,  sUght  -swelUng,  and  abrasion. 
These  are  knovra  under  the  name  of  the 
mucous  patchy  Upon  them  we  sometimes 
witness  the  destruction  of  the  proper 
papillse  of  the  tongue,  causing  the  'bald 
patch,'  whilst  in  other  cases  the  papillae 
are  hypertrophied.  This  hypertrophy  may 
produce  either  warts  or  condylomata.  Be- 
tween these  the  chief  difference  is  that  in 
the  latter  the  overgrown  papUlse  are  fused 
together  by  swellmg  of  the  intervening 
tissues,  and  a  flat-topped,  elevated  area  is 
thus  produced,  whilst  in  warts  the  papiUffi 
are  fi-ee.  There  is  one  particular  part  of 
the  tongue  in  which  warts  are  specially 
prone  to  grow  during  syphilis.  This  is  the 
central  region,  a  little  in  front  of  the  cir- 
cumvaUate  papfllse,  which,  when  the  tongue 
is  at  rest  in  the  closed  mouth,  is  least  in 
contact  with  other  parts.  It  is  not  possible, 
excepting  by  the  history,  to  distinguish 
warts  due  to  syphilis  fi'om  those  in  connec- 
tion with  other  causes.  In  the  case  of  the 
condyloma  the  diagnosis  is  usually  easy, 
for  nothing  resembling  it  is  ever  produced, 
excepting  in  syphiUs. 

At  the  same  time  that  the  mouth  suf- 
fers, the  other  mucous  orifices  are  very 
likely  to  be  affected.  On  the  vulva  in 
women,  around  the  anus  in  both  sexes, 
and  under  the  prepuce  in  men,  mucous 
patches,  condylomata,  and  warts  are  very 
irequently  seen.  The  same  remedy  which 
causes  the  abrasion  to  heal,  and  covers  the 
bald  patch  with  fi-eshly-grown  papUlffi,  will 
also  cause  the  hypertrophies  present  in 
warts  and  condylomata  to  imdergo  shi'ivel- 
ling.  Thus  we  may  feel  sure  that  both  the 
atrophy  and  the  hypertrophy  were  the  real 
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results  of  the  sj^lulitic  poison.  The  deve- 
lopment and  persistence  of  syphilitic  lesions 
in  the  mouth  will  he  much  influenced  by 
local  conditions.  They  are  far  more  fre- 
quent in  smokers  than  in  others,  and  are 
also  more  severe  and  more  lasting.  Broken 
teeth  will  also  often  locate  syphiHtic  sores 
on  the  tongue  or  cheeks,  and  cause  them 
to  persist  when  they  would  otherwise  have 
healed. 

The  tongue  in  smokers,  and  occasionally 
in  those  who  do  not  smoke,  is  apt  to  pass 
into  a  condition  of  chronic  disease.  This" 
may  assume  various  forms,  being  some- 
times attended  by  much  general  swelling, 
causing  bossy  projections,  with  deep  sulci 
between  them,  whilst  in  others  it  is  a 
superficial  change,  leading  to  permanent 
baldness  and  sclerosis.  The  leucomata,  or 
persisting,  smooth,  white  patches,  so  often 
seen,  must  be  regarded  as  the  joint  result 
of  syphihtic  glossitis,  and  the  constantly- 
recurring  u-ritation  of  hot  tobacco-smoke. 
In  a  majority  of  cases  the  latter  probably 
takes  the  larger  share.  See  Psokiasis 
BuccALis ;  Tongue,  Diseases  of  the. 

The  periostitis  which  occurs  in  the 
secondary  stage  of  sjrphiHs  differs  from 
that  of  later  periods  in  that  it  is  usually 
shght  in  degree  and  transitory.  Definite 
nodes  are  very  rare.  It  is  common  enough, 
however,  for  patients  in  this  stage  to  ex- 
perience pains  in  various  bones,  attended 
by  tenderness  on  pressm-e,  and  sometimes 
shght  swelling — osteocopic  pains  as  they 
are  sometimes  called.  Rheumatoid  pains 
are  also  common,  and  in  some  cases  very 
severe.  Under  specific  treatment,  however, 
or  even  without  it,  these  bone  and  joint 
affections  pass  completely  away  and  leave 
no  permanent  results.  The  bones  usually 
affected  are  precisely  those  most  prone 
to  suffer  later  on — those  of  the  skuU,  the 
tibiae,  and  the  clavicles.  When  rheumatism 
is  severe  in  the  secondary  stage  of  syphilis, 
it  occurs  probably  to  those  in  whom  there 
is  an  inherited  tendency  to  arthritic  diseases. 

Loss  of  hair,  a  general  thinning  over 
the  whole  scalp,  sometimes  with  a  tendency 
to  faU  in  patches,  is  a  very  frequent  symptom 
of  the  secondary  stage.  It  is  sometimes 
attended  by  affections  of  the  nails.  It  is 
usually  arrested  by  the  use  of  mercury,  and 
the  hair  grows  again  as  weU  as  before. 

Not  a  few  patients  during  the  secondary 
stage  of  syphihs  become  a  httle  deaf,  some- 
tunes  in  one  ear,  sometimes  in  both.  In 
most  cases  the  condition  is  merely  tem- 
porary, often  lastmg  only  a  few  days.  In 
exceptional  instances,  iiowever,  absolute 
deafness  is  rapidly  produced,  and  is  per- 


manent. Nothing  but  the  rapid  and  vigo- 
rous use  of  mercury  can  save  the  function 
in  these  cases.  When  severe,  both  ears  ara 
almost  always  affected.  Few,  if  any,  oppor- 
tunities have  occurred  for  dissecting  the 
ears  of  those  who  have  become  deaf  in 
the  manner  described,  and  we  have,  con- 
sequently, no  conclusive  evidence  as  to  the 
precise  nature  of  the  malady.  It  may  be 
assumed  that  it  is  an  affection  of  the  in- 
ternal ear,  and  that  it  is  the  same  as  that 
m  the  form  of  deafness  which  we  meet  vsdth 
much  more  commonly  in  inherited  syphihs. 
It  usually  occurs  within  a  year  of  the 
primary  disease.  We  do  not  know  of  any 
form  of  deafiiess  due  to  syphihs  which 
occm's  in  the  tertiary  stage  of  the  acquired 
form.  In  the  inherited  disease,  symme- 
trical keratitis  and  symmetrical  deafiiess 
are  both  of  them  very  common  at  or  about 
the  period  of  puberty.  Although  occurring 
so  many  years  after  birth,  yet  their  con- 
stant symmetry  seems  to  prove  that  they 
belong  really  to  the  secondary  group.  See 
Congenital  Syphilis.  Keratitis  and  deaf- 
ness in  the  acquired  disease  are  almost  in- 
finitely rare,  but  when  they  do  occm'  it  is 
in  the  secondary  period,  and  they  are  sym- 
metrical. 

Meniere's  disease  is  now  and  then  closely 
simulated,  or  perhaps  we  ought  to  say  pro- 
duced, by  syphihtic  affections  of  the  ear. 
See  Ear,  Internal,  Diseases  of  the. 

A  large  number  of  those  who  suffer 
firom  constitutional  syphihs  pass  thi'ough 
the  secondary  stage  with  very  httle  dis- 
tm-bance  of  general  health.  They  scarcely 
know  that  they  are  ill.  With  a  minority, 
however,  it  is  otherwise.  Severe  pains  in 
the  bones  and  joints  occm*,  there  is  loss  of 
appetite  and  failure  of  strength,  and,  above 
all,  very  marked  rise  of  temperatm'e  every 
evening.  These  indications  of  constitu- 
tional distm'bance  are,  sometimes,  quite  out 
of  proportion  to  the  skm-eruption  and  the 
other  local  conditions.  It  sometimes  hap- 
pens that  a  patient  is  confined  to  bed,  and 
supposed  to  be  the  subject  of  some  obscure 
'  blood-poisoning '  with  high  temperature 
for  weeks  together,  before  the  development 
of  a  characteristic  rash  reveals  the  real 
nature  of  the  disease.  Dr.  Duffin,  of  King's 
College  Hospital,  was,  probably,  one  of  the 
first  to  study  systematically  the  occm'rence 
of  febrile  temperatm-es  in  association  with 
syphihs.  A  very  remarkable  example  of 
temperature  raughig   from   99"8°  F.  to 

i  105°  F.  for  several  weeks  was  recently 
brought  before  the  Clinical  Society  by  Dr. 

'  Burney  Yeo,  of  tho  same  hospital.  Pro- 
bably, in  almost  all  cases  in  the  early  part 
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of  the  secondary  stage,  if  the  thermometer 
were  regularly  used,  we  should  find  some 
tendency  to  evening  exacerbation.  Although 
the  fever  is  sometimes  disproportionate  to 
the  eruption,  it  is  to  be  admitted  that  they 
are  more  usually  in  ratio  with  each  other. 
The  variola-hke  eruption  in  particular  is 
almost  always  attended  by  much  fever,  and, 
indeed,  wherever  the  eruption  is  unusually 
firee,  whatever  may  be  its  type,  there  is 
commonly  more  than  usual  fever.  This 
occm-rence  of  high  temperatm-e,  simulta- 
neously with  the  exanthem,  is  another  of 
the  niunerous  facts  which  support  the  be- 
Uefthat  syphihs  ought  to  be  classed  with 
the  specific  fevers. 

Intermediate  Symptoms. — AH  the  usual 
phenomena  of  the  secondary  stage  pass 
away,  in  most  cases  completely,  under 
treatment.  In  a  very  large  majority,  at 
the  end  of  six  months  from  the  date  of 
contagion  the  patient  is  again  in  good 
health,  and  apparently  quite  rid  of  his 
disease.  Unfortunately,  however,  in  a 
large  number  relapses  occur,  and  the  pa- 
tient becomes  liable  to  what  have  been 
well  designated  '  reminders.'  These  symp- 
toms are  of  a  kind  far  less  severe  and 
aggressive  than  most  of  those  knovra  as 
tertiary,  and  they  often  in  some  features 
ally  themselves  with  those  of  the  secondary 
stage.  Thus  they  often  display  themselves 
symmetrically  on  the  two  halves  of  the 
body  and  on  the  limbs.  They  seldom,  how- 
ever, resemble  the  secondary  symptoms 
closely :  thus  nothing  is  less  common  than 
to  see  a  patient,  who  has  been  cm-ed  of 
syphilitic  psoriasis  or  lichen,  display  the 
same  again  in  its  original  characters.  The 
'reminders,'  to  which  reference  is  made, 
usually  consist  of  peeHng  patches  in  the 
palms,  sores  on  the  tongue,  patches  on  the 
scrotum,  or  it  may  be  a  scanty  papular 
eruption  over  the  whole  surface.  Some- 
times sarcocele  or  gumma  of  the  testis 
occurs  in  this  association,  but  more  com- 
monly it  is  later.  A  very  cmrious  liability 
to  a  shght  and  short-lived  eruption  of 
erythematous  rings  is  not  infrequently 
noticed.  These  rings  occur  on  the  arms 
and  trunk,  and  are  especially  visible  after 
exposure  of  the  surface  to  either  heat  or 
cold.  They  are  noticed  just  after  getting 
out  of  bed  in  the  morning  or  just  after  a 
bath,  whether  hot  or  cold.  The  eruption 
rarely  remains  out  more  than  an  hour, 
often  only  a  few  minutes,  but  it  returns 
over  and  over  again.  The  syphilitic  nature 
of  this  cmrious  eraption  is  often  proved  by 
the  entire  disappearance  of  the  liability  to 
it  after  a  short  course  of  mercury. 


Psoriasis  Palmcvris. — Peeling  patches 
in  the  palms  often  occur  during  the  secon- 
dary rash,  but  more  usually  they  are  seen 
somewhat  later.  The  earUer  they  happen 
in  the  course  of  the  disease  the  more  likely 
they  are  to  be  symmetrical,  and  the  more 
easily  will  they  be  influenced  by  mercury. 
On  the  other  hand,  the  longer  the  interval 
the  greater  is  probably  the  share  of  local 
causes,  and  the  more  difficult  the  cure. 
There  is  a  form  of  palmar  psoriasis  which 
is  distinctly  tertiary,  almost  always  one- 
sided, and  in  which  the  patches  show  a 
tendency  to  spread  serpiginously.  It  is  to 
some  extent  a  mistake  to  call  the  palmar 
patches  by  the  name  of  psoriasis.  They 
seldom  if  ever  show  any  tendency  to  scale- 
accumulation,  but  rather  to  peeling  and 
destruction  of  tissue.  In  the  secondary 
stage,  however,  numerous  separate  patches 
are  seen,  and  although  there  is  never  any 
scale-cnist,  yet  their  co-existence  with 
psoriasis  on  the  trunk  and  limbs  seems  to 
denote  sameness  of  type  with  that  eruption. 

The  form  of  syphilitic  psoriasis  which 
occurs  late  in  the  disease,  which  affects 
only  one  hand,  is  attended  by  a  dusky 
thickened  edge,  and  which  spreads  out  at 
its  border,  assuming  the  horse-shoe  form, 
is  more  nearly  of  the  lupus  type.  It  is  dis- 
tinctly tertiary.  It  may  be  here  remarked, 
that  it  is  a  great  mistake  to  suppose  that 
all  forms  of  palmar  psoriasis  are  syphihtic. 
In  a  majority  of  cases  peeling  patches  in 
the  pahn  have  nothing  to  do  with  syphihtic 
taint,  but  are  in  connection  either  with  the 
dai'trous  state,  with  senility,  or  with  purely 
local  influences.    See  Psoriasis. 

Sarcocele  from  gumma  of  tJie  testis  is 
an  affection  which  occurs  under  much  the 
same  conditions  as  palmar  psoriasis.  If 
both  testes  are  affected,  the  interval  since 
the  primary  disease  wOl  usually  be  found 
to  have  been  but  short ;  but  if  only  one,  it 
may  have  been  of  several  years.  Syphihtic 
affections  of  the  testis  are  seldom  seen 
either  in  the  early  secondary,  or  later 
tertiary.  They  belong  distinctly  to  the  in- 
termediate group.  In  this  affection  we 
sometimes  meet  with  distinct  masses  of 
deposit  in  the  epididymis.  The  most  com- 
mon condition,  however,  is  a  general  en- 
largement of  the  whole  gland  with  a  smooth 
rounded  exterior.  The  size  attained  may 
be  very  considerable,  possibly  as  big  as  a 
small  fist.  The  enlargement  is  slow  in  de- 
velopment, and  usually  painless.  Abscesses 
may  occur  if  no  treatment  is  resorted  to, 
and  these  may  lead  to  fungus  testis.  The 
syphihtic  testis  may  often  be  known  by  its 
large  size,  peculiarly  rounded  outline,  and 
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light  specific  gravity.  A  gumma  feels  de- 
cidedly lighter  in  the  hand  than  either 
hydrocele  or  malignant  growth.  However 
large  the  swollen  gland  may  be,  and  how- 
ever long  the  disease  may  have  persisted, 
the  surgeon  should  never  despair  of  the 
cure  by  specifics;  mercui-y  and  iodide  of 
potassium  are  both  useful,  and  under  their 
influence  the  largest  and  most  threatening 
forms  of  sarcocele  will  melt  away.  The 
same  remark  must  be  extended  to  cases  in 
which  abscess  has  occurred  and  been  fol- 
lowed by  fungus  testis.  It  is  never  neces- 
sary in  such  cases  to  excise  the  gland,  how- 
ever hopeless  the  condition  may  look,  for 
under  the  iofluence  of  treatment  a  cure,  so 
far  as  a  cure  is  possible,  can  almost  in- 
variably be  brought  about.  See  Testis, 
Diseases  of  the. 

It  is  during  this  iatermediate  period 
that  choroidAtis,  if  it  occur  at  all,  is  likely 
to  happen.  It  is,  however,  a  very  rare 
affection.  Sometimes  distinct  gummata  in 
the  choroid  may  be  demonstrated  by  the 
ophthalmoscope.  These,  xmder  specific 
treatment,  may  be  observed  to  disappear 
rapidly,  leaving  more  or  less  conspicuous 
scars  and  patches  of  atrophy.  In  other 
forms,  thinning  and  absorption  of  the 
choroid  occur  without  any  evidence  of 
previous  gummata.  With  the  choroiditis 
there  may  be  inflammation  of  the  retina 
or  optic  nerve,  or  these  latter  may  occur 
alone. 

Inflammation  of  the  arteries  in  syphilis 
may  occur  either  as  an  affection  chiefly  of 
the  intima  or  of  the  adventitia.  The 
middle  coat,  as  a  rule,  escapes.  When  the 
inner  coat  suffers  it  becomes  thickened, 
either  in  plates,  or  over  long  tracts,  much 
as  in  the  early  stages  of  non-specific 
sclerosis.  There  are  no  special  characters 
by  which  the  syphilitic  form  may  be  dis- 
tinguished, if  we  except  the  general  fact 
that  the  cell-effusion  is  usually  excessive  in 
syphilis.  The  changes  may  advance  so  as 
to  almost  close  the  ai'tery,  or  they  may  lead 
to  ulceration,  the  detachment  of  emboli, 
and  the  foi-mation  of  thrombus  at  the  seat 
of  disease.  These  processes  have  been 
chiefly  studied  in  connection  with  the 
arteries  of  the  brain,  but  they  may  occur 
m  any  part.  As  a  primary  and  indepen- 
dent affection,  disease  of  the  intima  is  pro- 
bably far  more  common  than  that  of  the 
external  coat.  If,  however,  the  arteries  be 
affected  secondarily  (that  is,  are  involved 
m  association  with  disease  of  the  tissues  in 
which  they  pass),  then,  usually,  the  adven- 
titious coat  suffers  first  and  most  severely. 
It  also  is  the  most  likely  to  suffer  if  arterial 


disease  should  occur  late  in  the  course  of 
the  malady. 

Cerebral  ddsease,  consequent  on  disease 
of  the  walls  of  the  vessels,  is  a  very  distinct 
affection  firom  the  other  brain  and  nerve 
disorders  which  occur  fi.'om  syphilis.  It 
almost  always  assumes  somewhat  of  the 
nature  of  a  '  fit.'  The  arterial  condition  is 
one  of  thrombosis,  not  of  laceration.  From 
this  fact  it  follows  that  the  paralysis  (usually 
hemiplegic)  comes  on,  not  suddenly  as  in 
^haemorrhage,  but  somewhat  gradually. 
As  the  vessels  become  more  and  more 
nearly  occluded,  the  patient  experiences 
tingling,  or  twitching,  or  numbness  in  the 
limbs  about  to  be  affected,  and  this  may 
last  some  hours  before  all  power  is  lost. 
Now  and  then,  however,  the  seizm'e  is  very 
sudden.  A  certain  amount  of  recovery 
may  be  confidently  expected  from  this  form 
of  paralysis ;  but  it  wiU  seldom  be  quite 
complete.  It  not  infrequently  happens 
that  the  patient  experiences  no  relapse,  but 
remains  through  after-life  with  a  weakened 
or  possibly  contracted  arm. 

It  is  probable  that  all  the  viscera  are 
liable  to  suffer  during  the  latter  part  of  the 
secondary  stage,  or  even  sometimes  in  its 
earlier  part.  They  suffer,  however,  in  a 
manner  very  different  from  that  which 
occurs  in  the  tertiary  stage.  No  large 
nodose  gummata  are  formed,  nor  are  any 
of  the  conditions  produced  at  this  stage,  as 
a  rule,  permanent.  The  process  is  one  of 
diffuse  infiltration,  with  general  congestion, 
rather  than  of  local  growth.  The  conges- 
tion, swelling,  and  ulceration  of  the  tonsils 
is  the  first  and  commonest  evidence  of  ten- 
dency to  visceral  affection.  A  little  later, 
there  may  be  epgorgement  and  tenderness 
of  the  liver  and  spleen,  and  a  remarkable 
failure  in  the  blood-making  process.  SHght 
and  transitory  albuminuria  may  occur,  or 
there  may  be  symptoms  of  impending  lung- 
mischief.  All  these  conditions  are  rapidly 
and  easily  remedied  by  the  administration 
of  mercury.  After  they  have  passed  away, 
the  patient  may  remain  well  for  several 
years  before  the  gummata  which  charac- 
terises the  tertiary  stage  begin  to  appear. 

It  was  formerly  thought  that  all  syphi- 
litic affections  of  the  nervous  system  came 
late  in  the  disease,  and  were  distinctly  of 
the  tertiary  class.  We  now  know  that  this 
is  to  a  large  extent  an  error,  and  that  it  is  not 
at  aU  infrequent  for  patients  to  suffer  fi'om 
implication  of  the  cerebro-spinal  system  in 
comparatively  early  stages.  Alfi-ed  Fom-nier 
has  described  a  very  peculiar  form  of  general 
analgesia,  which  is  not  uncommon  coin- 
oidently  with  the  eruption,  and  the  ophthal- 
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moscope  has  demonstrated  the  existence  of 
retinitis  in  many  instances  soon  after  or 
even  before  the  end  of  the  first  year. 

Tertiary  Symptoms — The  division  of 
syphiHs  into  stages  is  to  some  extent  arbi- 
trary, but  for  the  most  part  it  accords 
fairly  well  with  clinical  observations,  and 
no  one  can  doubt  that  it  is  practically  con- 
venient. The  specification  of  the  primary 
symptoms  is  easy,  and  all  will  admit  that 
they,  at  any  rate,  do  not  (with  rare  excep- 
tions) recur  after  disappearance,  or  mix 
themselves  up  with  the  later  stages.  So 
also  of  the  secondary  symptoms.  Every 
one  recognises  a  copious,  symmetrical, 
copper-tinted  eruption,  and  symmetrical 
superficial  ulcers  in  the  tonsils,  as  charac- 
teristic of  an  early  period,  and,  as  a  rule, 
not  in  the  least  likely  ever  to  re-appear  in 
the  same  form  if  once  they  have  completely 
disappeared.  If  a  good  interval  of  immu- 
nity has  occurred,  they  wiU  certainly  not 
re-appear,  but  early  recurrences  are  not  so 
infrequent  as  in  the  instance  of  the  primary 
symptoms.  Although,  in  the  present  day, 
with  the  all  but  universal  employment  of 
mercm'y,  we  but  seldom  have  the  oppor- 
tunity of  witnessing  spontaneous  disappear- 
ance, yet  we  may  feel  certain  that,  like  the 
primary  stage,  the  secondary  one  has  its 
limits  of  duration,  and  vanishes  after  a 
time  spontaneously.  In  the  stage  which 
we  are  now  about  to  consider,  no  such  ten- 
dency to  spontaneous  cm-e  is  observed,  and 
imless  the  physician  intervenes  with  his 
remedies,  the  morbid  processes,  once 
initiated,  continue  to  progress.  Certainly, 
we  have  here  a  very  important  and  quite 
natural  feature  of  difference  between  the 
secondary  and  tertiary  forms  of  disease. 
When  we  add  that  the  tertiary  are,  as  a 
rule,  ranged  without  symmetry  when  mul- 
tiple, that  they  are  often  few  in  number,  or 
even  single,  and  that  we  frequently  observe 
them  after  an  interval  of  immimity  ex- 
tending over  many  years,  it  will  be  yet 
more  clear  that  they  constitute  a  separate 
group.  We  make  no  distinction  as  to  the 
tissues  affected,  asserting  that  all  the 
tissues,  or  any  single  tissiie,  may  suffer  in 
either  of  the  stages.  It  is  not  a  question  of 
the  tissue  attacked,  but  of  the  peculiar 
types  assumed  by  the  morbid  process, 
which  constitutes  the  difference. 

As  regards  the  stage  which  the  writer 
has  ventured  to  name  intermediate,  it  is  far 
less  easy  to  separate  it  on  the  one  hand 
from  the  secondary,  and  on  the  other  from 
the  tertiary.  As  its  name  implies,  it  stands 
between  the  two,  and  it  partakes  of  the 
nature  of  both.    Its  phenomena  are  some- 


times symmetrical,  at  other  times  not  so, 
some  of  them  disappear  without  specific 
treatment,  though  most  of  them,  probably, 
do  not.  This  stage  may  begin  before  the 
secondary  is  well  over,  and  may  be  pro- 
longed irntU  that  which  is  definitely  ter- 
tiary begins.  If  it  were  practicable  to  use 
inociilation  experiments  as  a  test  of  stage, 
we  might,  perhaps,  be  able  to  distinguish 
definitely.  In  the  primary  stage,  the  local 
lesion  is  alone  capable  of  conveying  the 
contagion  to  another  person ;  in  the  secon- 
dary stage,  the  blood  and  all  fluid  tissue- 
elements  contain  the  virus,  whilst,  in  the 
tertiary  stage,  contagion  is  probably  not 
possible.  The  precise  date  at  which  the 
blood  ceases  to  be  the  vehicle  of  contagion 
might  be  claimed  as  the  end  of  the  secon- 
dary stage.  In  most  persons,  probably,  it 
occurs  between  the  end  of  the  first  year  and 
the  second.  In  some  it  may  be  much  later. 
Thus,  then,  we  have  clear  rational  data  for 
the  division  of  the  stages.  In  the  primary 
stage,  syphilis  is  for  a  short  time  a  local 
disease ;  then,  in  the  secondary,  it  is  a 
universal,  or  blood  and  tissue  malady  ;  and 
finally,  in  the  tertiary,  it  is  a  disease  o! 
tissues  but  not  of  blood,  and  its  manifesta 
tions  are  iiTegular,  in  most  cases  absent ; 
and  when  they  occur  they  are — in  a  strong, 
if  not  an  absolute,  sense  of  the  words — local 
only. 

We  must  again,  and  always,  be  on  om- 
guard  against  observations  possibly  made 
erroneous  by  the  fact  that  we  study  syphilis 
as  modified  by  mercury,  not  in  its  spon- 
taneous development. 

The  conditions  just  mentioned  as  some 
of  those  which  are  most  frequent  in  the 
intermediate  stage,  are  obviously,  some  ol' 
them,  the  same  in  name  as  those  which 
we  vsdtness  in  the  secondary  period,  whilst 
others  are  those  which  might  have  been 
expected  later  on.  They  ai-e,  however, 
usually  different  in  certain  features  fi'om 
their  homologues  in  the  other  stages.  The 
erythematous  ringed  eruption,  for  instance, 
is  never  exactly  repeated  in  any  other 
period.  The  peeling  patches  in  the  palms 
are  more  superficial,  much  fewer  in  number, 
and  slower  in  development  than  the  psoriasis 
which  sometimes,  in  the  secondary  stage, 
affects  the  same  parts.  Everything  in  this 
stage  is  feebler  in  type,  less  acute  than  in 
the  secondary,  whilst  there  is  much  greater 
pronenesB  to  wide  diffusion  or  multiplicity 
than  in  the  tertiary. 

A  few  words  must  here  be  said  respect- 
ing certain  cases,  in  which  the  secondary 
and  tertiary  stages  are  reputed  to  rim  into 
one  another,  or  in  which  the  disease  de- 
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velops  itself  so  rapidly  that  they  are  not  to 
be  distinguished.  Eightly  classified,  these 
ai-e,  probably,  simply  cases  in  which  the 
specific  is  not  successftd,  and  the  secondary 
stage  is,  therefore,  persistent  and  severe. 
The  disease  remains  thi-oughout  generahsed, 
never  assuming  the  more  distinctive  local 
peculiarities  of  the  tertiary  stage.  We  must 
not  count  severity  of  local  processes,  that  is, 
tendency  to  suppm-ate  or  to  ulcerate  deeply, 
as  being  a  pecuHarity  of  any  one  stage.  It 
may  occur  at  any  period  if  the  treatment 
fails  to  cure  the  malady.  The  treatment, 
which  is  almost  always  successful  in  these 
cases,  confirms  this  view  as  to  their  nature. 
If  we  enable  the  patient  to  bear  mercury,  by 
sending  bim  to  the  country  or  to  the  seaside, 
we  usually  succeed  in  curing  the  disease, 
but  the  liability  to  true  tertiary  symptoms 
after  a  long  interval  will  come  just  as  in 
other  cases. 

The  true  tertiary  symptoms  are  those  to 
which  a  syphilitic  patient  may  become  liable 
five  to  ten,  or  even  twenty  years  after  his 
disease,  and  after,  it  may  be,  a  long  period 
of  good  health.  We  shall  find  that  they 
are  mostly  of  the  natiure  of  gummata,  and 
that  they  all  possess  the  peculiar  feature  of 
tendency  to  local  spreading  to  which,  when 
it  shows  itself  in  the  skin,  the  term  serpigi- 
nous is  given.  All  of  them,  when  they  re- 
cede, leave  a  st^te  of  sclerotic  atrophy,  or, 
in  a  few  instances,  of  hypertrophy,  of  the 
part  involved.  In  almost  all  we  see  good 
reason  to  believe  that,  in  addition  to  the 
syphilitic  taint,  some  locahsing  influence 
takes  an  important  share  in  evoking  the 
local  changes.  If  we  attempt  to  enumerate 
some  of  the  chief,  they  are  the  following : — 

Chronic  and  relapsing  periostitis,  lead- 
ing to  osseous  nodes  or  sclerotic  hyper- 
trophy, but  if  neglected  to  suppuration  and 
necrosis. 

Muscular  nodes,  or  gummata  in  the 
substance  of  muscles,  which  often,  by  their 
absence  of  inflammation  and  comparatively 
slow  growth,  simulate  tumours. 

Gummata  in  viscera,  liver,  testis,  lung, 
&c.,  slow  in  progress,  as  just  noted  in  the 
case  of  muscles. 

Gummata  in  fibrous  structures,  and  in 
cellular  tissues.  The  meninges  of  the  brain 
and  spinal  cord,  the  capsules  of  joints,  and 
the  subcutaneous  cellular  tissue  generally, 
aro  the  parts  most  lUccly  to  be  affected. 

Diseases  of  the  skin  of  a  lupoid  type, 
gummatous  or  tubercular  in  comjnence- 
ment,  serpiginous,  and  leaving  scars. 

Diseases  of  the  tongue  of  a  gummatous 
or  simply  inflammatory  form;  in  either 
case  leading  to  sclerosis. 


These  affections  are  so  much  influenced 
by  the  habit  of  smoking,  that  it  is  often  quite 
impossible  to  say  how  much  is  due  to  the 
one  and  how  much  to  the  other  cause. 
Superficial  sclerotic  hypertrophy  is  a  not 
infrequent  result ;  but  as  regards  this  con- 
dition and  several  others  formerly  supposed 
to  be  due  to  syphilis  only,  it  is  unquestion- 
able that  precisely  similar  ones  may  result 
from  smoking  only. 

Aggressive  structural  disorders  of  the' 
gangHonic,  conductive,  or  central  parts  of 
-me  nervous  system,  leading  to  such  affec- 
tions as — 

Ataxy  and  its  complications. 

Ophthalmoplegia  externa. 

Ophthalmoplegia  interna. 

General  paralysis  of  the  insane. 

Amaurosis  from  optic  atrophy,  with 
various  complications. 

Paralysis  of  special  nerves  (the  fifth,  the 
facial,  &c.). 

In  most  of  these  there  is  not,  at  any 
stage,  evidence  of  active  inflammation, 
nor  is  there  any  proof  of  deposit  or  growth 
which  might  deserve  the  name  of  gumma. 
No  doubt,  a  very  chronic  and  shghtly 
effusive  form  of  inflammation  is  at  first, 
present,  but  it  gives  place  quickly  to 
atrophic  changes.  There  is  every  reason 
to  believe  that  the  initial  disease  is  ser- 
piginous or  locally  infectious,  for  we  find 
it  slowly  spreading  to  adjacent  parts  un- 
less arrested  by  treatment.  Excepting  in 
their  early  stages,  these  affections  are  not 
usually  much  influenced  by  specific  treat- 
ment. 

Conditions  implying  general  tendency 
to  tissue- degeneration,  such  as  amyloid 
disease. 

Chronic  inflammations  of  mucous  mem- 
branes in  certain  regions,  attended  by 
thickening  and  ulceration.  These  occm* 
especially  in  the  rectum  and  pharynx, 
mouth,  and  female  genitals  (esthiom^ne). 

The  influence  of  specifics  in  the  treat- 
ment of  tertiary  affections  is  variable  and 
uncertain.  Sometimes,  as  in  the  case  of 
large  gummata  of  the  tongue  or  of  muscle, 
the  influence  is  shown  very  quickly,  and 
a  cure  is  easy.  This,  however,  is  by  no 
means  the  case  in  many  of  the  other  ter- 
tiary affections.  Some  of  them  progress 
steadily  in  spite  of  treatment,  or  relapse 
very  speedily  when  it  is  suspended.  In 
many  a  distinctly  beneficial  influence  is 
seciu-ed,  but  nothing  Kke  a  cure  can  be  ob- 
tained. Especially  is  the  last  statement 
true  concerning  many  of  the  affections  of 
the  nervous  system,  which  are  remotely 
coimected  with  syphilitic  taint.   Thus,  the 
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non-success  of  treatment  can  by  no  means 
be  accepted  as  conclusive  in  regard  to  dia- 
gnosis. 

Many  disorders  are  in  association  with 
a  distant  taiat  of  syphilis,  which  yet  do  not 
respond  definitely  either  to  iodide  of  potas- 
sium or  mercury.  In  nearly  all  cases,  how- 
ever, these  remedies  do  some  good,  and  it 
may  easily  be  the  fact  that  they  are  often 
laid  aside  just  when  decided  benefit  was  about 
to  accrue.  A  careful  study  of  the  therapeu- 
tics of  lupoid  affections  of  the  skin,  due  to 
syphilis,  will  probably  much  help  our  con- 
ceptions of  what  takes  place  in  parts  which 
are  hidden  from  our  view.  SyphiHtic  lupus 
very  often  does  not  get  weU  imder  iodide  of 
potassium,  but  vanishes  at  once  when  mer- 
cury is  pushed.  Very  often,  indeed,  it  gets 
almost  well  under  one  or  the  other  of  these 
drugs,  and  the  patient,  satisfied  with  the 
result,  leaves  off  treatment  before  the  cure 
is  absolute.  If  the  least  portion  of  lupus- 
stmcture  be  left,  from  it  the  process  will 
again  spread.  On  the  other  hand,  if  the 
patch  be  quite  well,  and  nothing  but  healthy 
scar  left,  then  it  is  very  rare  to  witness  any  j 
relapse.  In  proof  of  the  resistance  of  this 
malady  to  specifics,  the  fact  may  be  adduced 
that  many  cases,  in  spite  of  treatment  under 
different  surgeons,  last  half  a  patient's  hfe- 
time.  We  have  but  to  apply  this  experience 
of  the  power  of  resistance  of  syphQitic  ceU- 
■growths  in  the  skin,  to  the  nervous  system, 
and  we  shaU  understand  why  such  maladies 
as  ataxy  and  ophthalmoplegia  often  prove 
intractable.  Iodide  of  potassium,  given  in 
suflicient  doses,  is  usually  very  efficient  in 
the  ctire  of  tertiary  affections  of  all  kinds. 
In  some  respects  and  in  some  cases  it  seems 
even  more  useful  than  mercmry.  In  many 
instances,  however,  it  depresses  so  much 
that  its  use  must  be  abandoned,  and  in  all 
such  mercury  usually  succeeds.  Whenever 
a  case  resists  the  iodide,  and  whenever  it 
is  important  to  obtain  a  rapid  result,  the 
two  should  be  combined. 

The  prognosis  of  tertiary  disease  de- 
pends wholly  upon  the  success  or  otherwise 
of  our  treatment.  In  their  own  nature,  all 
affections  of  this  class  are  progressive,  and 
show  no  tendency  to  spontaneous  ameliora- 
tion. Even  when  much  helped  by  specifics, 
there  is  a  great  risk  of  relapse.  In  many 
cases,  however,  when  once  a  complete  local 
cure  is  obtained,  no  relapse  whatever  occm'S, 
and  the  patient  will  remain  well  for  many 
years.  In  former  times,  before  the  intro- 
duction of  the  iodide  of  potassium,  and 
when  we  knew  less  as  regards  the  best 
methods  of  using  mercmry,  many  cases  of 
tertiary  disease  ended  fatally. 


It  will  be  understood,  from  what  has 
been  advanced,  that  the  diagnosis  of  tertiary 
syphiUs  is  beset  with  difiQculties.  In  many 
cases  it  is  very  easy,  and  in  many  the 
sources  of  fallacy  are  such  that  they  cannot 
be  wholly  avoided.  As  in  the  earHer  stages, 
we  stiU  find  the  disease  playing  the  part  of 
an  imitator.  The  form  of  ataxy  which 
occurs  to  the  syphilitic,  and  which  is  in 
part  at  least  due  to  their  former  syphUis,  is 
usually  closely  similar  to  ataxy  when  due 
to  other  causes.  Many  cases  of  syphilitic 
lupus  are  exactly  like  common  lupus,  and 
so  of  most  of  the  other  affections.  Without 
here  going  into  any  detail  as  regards  the 
diagnosis  of  sjpecial  affections,  it  may  be 
said  in  general  that  suspicion  should  be 
aroused  whenever  a  malady  is  irregular  in 
its  development  and  course.  The  syphiHtic 
simulations  are  seldom  quite  perfect,  and 
they  often  develop  in  a  more  rapid  manner 
than  do  their  prototypes.  In  aU  such  cases 
the  history  must  be  carefully  inquired  into, 
and  upon  it  the  diagnosis  must  in  many 
cases  rest. 

Treatment. — Many  questions  of  treat- 
ment have  aheady  been  discussed  in  the 
preceding  pages,  but  the  subject  is  so  im- 
portant that,  at  the  risk  of  repetition,  it  may 
be  well  to  recapitulate  and  enlarge  upon 
it.  The  treatment  of  syphihs  has  in  re- 
cent years  ahnost  narrowed  itself  down  to 
the  judicious  use  of  two  specifics.  When 
we  have  constructed  sound  rules  for  the 
administration  of  the  iodide  of  potassium 
and  of  mercury,  our  task  is  almost  done. 
In  former  times,  vaiious  vegetable  speciScs 
enjoyed  a  certain  amount  of  repute.  The 
discovery  of  the  iodide  of  potassiiun, 
and  the  assignment  of  its  place  as  the 
adjuvant  of  mercury,  has,  however,  so 
fully  reinforced  the  latter  dinig  that  we  now 
but  seldom  hear  mention  of  any  other 
remedies.  It  is,  precisely,  in  the  cases  in 
which  mercury  either  fails  to  cure  or  de- 
finitely disagrees  that  the  iodide  is  efficient, 
and  few  indeed  are  those  which  the  judi- 
cious use  of  one  or  the  other,  or  of  a  com- 
bination, will  not  conduct  to  a  satisfactory 
conclusion. 

Some  general  rules  may  be  offered  for 
guidance  in  the  employment  of  these  im- 
portant drugs. 

In  the  early  stages  of  syphilis  the  iodide 
of  potassimn  is  comparatively  powerless, 
and  mercury  should  be  used.  Thus,  the 
induration  of  a  primary  sore  wUl  resist  the 
influence  of  the  former,  but  melts  away  at 
once  when  mercury  is  given.  So  also  of 
the  secondary  phenomena,  all  of  which,  ex- 
cepting perhaps  sore-throat  and  sores  in  the 
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mouth,  are  best  treated  by  mercury.  The 
later  the  manifestation,  the  longer  the 
period  siace  the  primary  symptoms,  the 
gi-eater  the  probability  that  the  iodides  will 
prove  efficient.  Thus,  against  all  forms  of 
tertiary  gmnmata,  whether  in  muscles,  in 
cellular  tissue,  or  in  glands,  the  iufluence  of 
the  iodide  is  usually  shown  in  the  most 
rapid  and  definite  manner.  A  lump  in  the 
tongue,  in  the  testis,  or  in  a  muscle,  will 
often  be  absorbed  imder  the  iodide  with  a 
speed  not  less  remarkable  than  the  dis- 
appearance of  a  large  primary  induration 
under  mercury.  Nor  does  the  precise  stage 
of  the  gumma  appear  to  make  much  dif- 
ference, for  the  specific  power  of  the  drug  is 
shown  just  as  clearly  against  an  open  ulcer 
as  against  a  deeply  placed  infiltration. 
From  this  assertion  of  the  efficiency  of  the 
iodide  against  all  tertiary  symptoms,  it  must 
not  be  assumed  that  mercury  is  not  useful 
in  them,  nor  even  that,  in  many  such  cases, 
it  is  not  the  better  of  the  two.  With  some, 
however,  it  certainly  does  not  agree ;  a  fact 
which  was  abimdantly  proved  by  the  fre- 
quent intractability  of  tertiary  syphilis,  in 
the  times  before  the  iodide  was  known. 

In  forming  a  comparative  estimate  of 
the  value  of  these  two  drugs,  attention 
must  be  given  not  only  to  the  stage  of  the 
disease,  but  to  the  dose  of  the  remedy  and 
the  idiosyncrasy  of  the  patient.  The  iodide 
has  certainly  during  the  last  ten  years  lost 
some  of  the  repute  which  it  enjoyed,  and 
mercury  has  correspondingly  gained.  This 
gradual  change  of  opinion  has  been  coin- 
cident with  the  employment  of  mercury  in 
much  smaller  doses  than  formerly,  and  its 
combination  with  tonics.  In  a  great  niun- 
ber  of  patients  mercury,  if  the  dose  be  but 
small  enough,  seems  itseK  to  act  as  a  tonic, 
and  careful  observations  have  proved  that 
not  only  does  it  favour  depuration  by  the 
glandular  system,  but  that  it  actually  in- 
creases the  number  of  red  corpuscles  in  the 
blood.  Everything  depends  upon  the  dose. 
Instances  of  idiosyncrasy  are  not  very 
common  in  the  case  of  mercury ;  but  we  do 
occasionally  meet  with  patients  in  whom 
the  smallest  doses  disagree,  and,  conversely, 
with  others  who  take  very  large  doses  for 
long  periods  with  but  httle  appreciable  effect. 
With  regard  to  the  iodide,  idiosyncrasy 
plays  a  much  more  important  part.  Many 
persons  cannot  take  ordinary  doses  with- 
out poisonous  effects ;  many  more,  who  can 
take  them,  yet  experience  under  their  curative 
influence,  as  regards  the  malady,  a  degree  of 
depression  of  nerve-tone  which  causes  real 
distress.  Whilst,  in  the  case  of  mercury, 
tolerance  is  seldom  much  increased  by 


habit,  the  reverse  is  the  fact  as  to  the 
iodide.  With  the  latter,  in  ahnost  all  per- 
sons, without  regard  to  idiosyncrasy  in  the 
iirst  instance,  it  is  possible,  by  gradual 
additions,  to  obtain  at  length  tolerance  for 
large  doses'.  It  is  one  of  those  drugs  re- 
specting which  the  curious  statement  is 
true,  that  the  dose  does  not  much  matter. 
We  often  get  as  good  effects  from  small 
doses  as  from  large,  and  the  most  severe 
examples  of  poisoning  have  usually  been 
.i"om  very  small  ones.  The  writer  has 
known  patients  cured  in  the  most  definite 
manner  by  doses  of  less  than  a  single  grain, 
and,  on  the  other  hand,  a  patient  has  taken, 
on  his  own  prescription,  more  than  an  ounce 
and  a  half  in  the  day.  If  a  patient  has 
become  tolerant  and  his  symptoms  do  not 
yield,  it  is  often  wise  to  increase  the  dose 
freely ;  but,  as  a  rule,  it  may  be  doubted 
whether  the  very  largest  ones,  now  or 
recently  in  fashion,  do  anything  more  than 
might  be  effected  by  much  more  moderate 
quantities. 

The  fear  of  causing  absorption  of  the 
mammse  or  testes  by  the  prolonged  use  of 
iodides  exercises  but  little  influence  on  the 
minds  of  modern  prescribers.  Although,  how- 
ever, these  results  are  very  infi-equent,  yet 
it  must  be  fnlly  recognised  that  the  iodide 
does  often  depress  the  sexual  function  very 
definitely  whilst  it  is  in  use,  and  possibly 
in  some  instances  does  permanent  injury 
to  it.  Many  persons  become  low-spirited 
and  miserable  whenever  they  take  it. 

With  many  prescribers,  and  especially  in 
France,  the  iodides  of  mercury  enjoy  much 
favour.  There  can  be  no  doubt  that  they 
are  exceedingly  efficient,  but  they  are  for 
the  most  part  more  irregular  in  their  action, 
more  liable  to  gripe  and  purge  or  even  to 
salivate  unexpectedly,  than  are  most  of  the 
uncombined  preparations  of  either  of  their 
components.  It  may  also  be  doubted 
whether  their  combined  salts  are  in  the 
least  more  efficient  than  the  simpler  pre- 
parations, which  have  the  advantage  of 
less  variability  in  effect.  Those  who  aim  at 
simplicity  of  prescription  may  therefore, 
without  any  risk  of  loss  to  their  patients, 
well  be  content  to  learn  the  details  of  the 
use  of  mercury  and  the  iodide  of  potassium 
severally  or  together,  and  may  ventm-e  to 
pass  by  their  combined  salts.  It  would  be 
most  tedious  to  attempt  to  describe  the 
modes  of  use  of  the  latter ;  and,  as  their 
doses,  &c.,  may  be  found  in  all  prescribers' 
manuals,  fui'ther  reference  to  them  wiH  be 
omitted. 

Mercury  may  be  used  in  many  different 
ways,  and  so  efficient  is  it  in  all  that  each 
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one  has  its  warm  advocates.  All  that  is 
needful  is  that  it  shall  be  got  into  the  blood 
and  brought  into  contact  with  the  tissues ; 
and  any  method,  which  does  this  without 
material  interference  with  the  patient's 
health  or  disturbance  of  his  digestive  func- 
tions, is  satisfactory.  Perhaps  we  ought,  in 
these  respects,  to  give  the  pahn  to  those 
methods — inunction  and  fumigation — which 
introduce  the  drug  by  absorption  through 
the  skin.  They  are  certainly  less  liable  to 
be  followed  by  pm-ging  than  when  it  is 
given  by  the  mouth.  Here,  however,  their 
advantages  j)robably  end.  It  may  weU  be 
doubted  whether  the  claim  put  forward  by 
their  respective  advocates,  that  they  are 
more  definitely  curative,  is  borne  out  by 
facts.  On  the  other  hand,  it  is  very  easy 
to  give  mercury  by  the  mouth  in  such  a 
manner  that  it  shaU  not  in  the  least  inter- 
fere with  the  stomach,  and  this  method  of 
treatment  is  in  most  instances  much  less 
inconvenient  to  the  patient.  The  writer 
may  confess  that,  after  plentiful  opportuni- 
ties for  the  observation  of  different  methods, 
he  has  adopted  the  practice  of  keeping  the 
skin  methods  in  reserve  for  exceptional 
cases,  and  imder  all  ordinary  circumstances 
administers  the  remedy  by  the  mouth.  One 
simple  rule  appears  to  be  the  key  to  success. 
It  is  to  give  small  doses  frequently  repeated, 
and  never  large  ones. 

Hydrargyrum  cum  cretfi,  is,  perhaps,  the 
most  constant  and  least  variable  of  all  pre- 
parations. It  may  be  made  into  pills  of 
one  grain,  in  combination  with  one  grain  of 
Dover's  powder  if  necessary,  and  of  these 
'the  patient  may  take  one  every  six,  four, 
three,  or  even  two  hom-s,  according  to 
cii-ciunstances.  Usually,  one  pOl  fom-  times 
a  day  will  suffice  to  clear  away  a  chancre 
or  a  secondary  eruption  as  rapidly  and  as 
completely  as  can  be  wished.  In  some 
cases,  it  may  be  more  convenient  to  double 
the  dose  than  to  increase  the  frequency  of 
administration,  but  the  latter,  if  the  patient 
is  vsoUing,  is  the  better  plan.  If  ptyaHsm 
shoxild  occru:  with  such  doses,  it  will  cer- 
tainly be  mild  and  easily  controlled.  As  a 
rule,  however,  aU  the  symptoms  of  syphilis 
may  be  got  rid  of  without  any  affection  of 
the  gums.  If  such  affection  should  occur, 
it  usually  implies  the  full  physiological  in- 
fluence of  the  di-ug,  and  a  very  rapid  sub- 
sidence of  symptoms  may  be  simultaneously 
expected. 

During  a  mercurial  course,  fruit,  green 
vegetables,  coffee,  aU  aperients,  and  for 
the  most  part  all  stimulants,  should  be 
forbidden.  The  patient  should  carefully 
wash  his  teeth  and  gums  twice  in  the  day, 


and  it  wiU  be  better  that  he  should  not 
smoke.  All  irritation  of  the  mouth  by 
smoking  increases  the  risk  of  mucous 
patches,  and  tends  to  make  sores  in  the 
throat  more  difficult  to  cure.  The  reason 
for  abstinence  from  coffee,  fruit,  &c.,  is  the 
risk  of  their  causing  diarrhoea.  A  patient, 
taking  the  remedy  in  the  form  and  doses 
just  indicated,  may  go  to  business  as  usual, 
and  is  in  no  particular  risk  of  taking  cold. 
If  he  is  much  out  in  the  fresh  air,  he  must 
expect  some  delay  in  the  influence  of  the 
specific,  and  be  prepared  to  require  larger 
doses.  In  like  manner,  all  tonics— quinine, 
iron,  &c. — enable  the  system  to  resist  mer- 
cm-y,  and  should  be  used  only  when  really 
necessary.  If  a  patient  be  kept  in  bed  and 
on  rather  low  diet,  he  will  yield  much  more 
quickly  to  mercurial  influence,  and  ptyal- 
ism  may  be  induced,  under  suuh  conditions, 
with  half  the  doses  required  in  one  who  is 
about  in  the  fresh  air. 

As  regards  the  -production  of  ptyalism 
in  the  treatment  of  syphilis,  we  may  say 
that,  although  often  the  most  rapid  disap- 
pearance of  symptoms  takes  place  when  it 
occurs,  it  is  certainly  to  be  avoided.  If  it 
is  profase,  and  necessitates  the  suspension 
of  the  remedy,  the  latter  should  be  used 
again  in  smaller  quantities  as  soon  as  the 
mouth  has  recovered.  Some  of  the  most 
severe  outbreaks  that  we  ever  witness 
occur  to  those  who  have  been  rapidly  cured 
by  a  short  ptyalism  in  an  early  stage,  and 
have  then  left  off  the  remedy.  It  is  espe- 
cially rmder  such  conditions  that  rupia  is 
prone  to  occm\ 

If  mercmy  be  given  for  an  indurated 
chancre  in  the  manner  indicated,  it  may  pro- 
bably reqiiire  about  a  month  to  get  rid  of  all 
hardness,  but  the  period  varies  much  in  dif- 
ferent persons,  and  perhaps  also  in  relation 
with  the  stage  at  which  it  is  commenced. 
If  it  is  begun  before  any -secondary  symp- 
toms have  shown  themselves,  it  is  very  com- 
mon for  them  not  to  appear  at  all,  or,  at 
most,  only  in  the  veiy  slightest  foi-m.  Sores 
in  the  throat  are  the  phenomena  least 
fr-equently  omitted.  It  is,  probably,  quite 
the  rule  for  the  skin  to  escape.  If,  how- 
ever, at  any  period  within  six  months  the 
mercury  be  suspended,  then,  within  a  few 
weeks  of  the  suspension,  a  rash  may  show 
itself.  Such  rashes,  when  they  occur,  how- 
ever, are  always  mUd,  and  their  mildness 
seems  proportional  to  the  length  of  time 
during  which  the  mercui-y  has  been  admin- 
istered. 

As  yet  no  statistics  have  been  collected 
which  would  enable  us  to  speak,  with  any 
confidence,  as  to  the  relative  efficiency  of 
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different  methods  of  treatment  in  preventing 
relapses.  We  do  not  know,  with  any  cer- 
tainty, whether  those  who  have  been  freely 
sahvated  ai"e  less  prone  to  relapse  than 
those  who  have  taken  such  small  doses  that 
they  have  never  felt  their  effects  in  any 
other  way  than  the  disappearance  of  symp- 
toms. This  remark  as  to  relapses  of 
secondary  phenomena  applies  also  to  ter- 
tiary symptoms.  "We  believe,  and  probably 
on  good  groimds,  that  those  who  have  taken 
mercmy  freely  and  for  long  periods,  in 
the  early  stages  of  the  disease,  are  less 
liable  than  others  to  the  subsequent  deve- 
lopment of  tertiary  symptoms ;  but  it  must 
be  admitted  that  proof  is  wanting.  With 
the  prevailing  unanimity  of  opinion  in  re- 
ference to  mercury,  it  is  very  difl&cult  to  get 
cases  for  observation  in  which  it  has  been 
omitted.  Syphilis  is  in  its  nature  so 
variable,  that  it  is  unsafe  to  assume  that 
what  a  few  cases  appear  to  teach  is  really 
the  fact.  There  can  be  no  doubt  that  very 
often  we  meet  with  severe  tertiary  symp- 
toms in  those  who,  from  the  history  given, 
appear  to  have  had  very  short  or  irregular 
treatment  in  the  first  instance.  Unfortu- 
nately, however,  there  are  some  cases  on  the 
other  side  which  show  persistent^  recurring 
reminders,  and  even  severe  tertiaries,  after 
specific  treatment  of  the  most  careful  and 
prolonged  kind. .  As  a  general  rule,  mercu- 
rial cures  in  the  secondary  stage  stand 
good,  and  a  large  majority  of  our  patients 
know  nothing  more  of  their  disease.  But 
there  are  exceptions,  and  these  probably 
occur  after  all  the  various  modes  of  ad- 
ministration. 

If  we  are  allowed  to  estimate  relative 
efficiency  by  the  rate  of  disappearance  of 
the  phenomena,  then  it  is  probably  true  that 
the  internal  use  of  grey  powder  in  small 
doses,  frequently  repeated,  is  just  as  usefril 
as  either  inunction  or  fumigation. 

To  the  credit  of  the  method  by  small 
doses  frequently  given,  it  is  to  be  clearly  and 
strongly  stated  that  patients  usually  im- 
prove in  health  under  them.  If  purgation 
be  avoided,  the  patient  will  often  enjoy 
improved  appetite  and  digestion,  and  may 
gain  in  weight  and  colour.  At  the  end  of  a 
six  or  nine  months'  course,  he  may  allege 
that  he  never  was  in  better  health.  Those 
who  have  before  suffered  from  constipation 
and  hability  to  headache,  may  get  quite  rid 
of  these  troubles  and  may  continue  per- 
manently free.  In  women  who  have  suffered 
from  painful  menstruation,  the  mercurial 
course  may  prove  a  complete  cure.  These 
clinical  facts,  which  are  matters  of  frequent 
observation  to  specialists  in  syphilis,  are  so 
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definite  that  they  are  well  worthy  the  atten- 
tion of  the  general  physician.  It  is  well 
known  that  many  distinguished  therapeu- 
tists have  become  enamoured  of  mercury 
for  various  chronic  ailments,  such  as  scro- 
fula and  some  forms  of  dyspepsia,  as  well 
as  for  those  in  which  the  Liver  is  more 
especially  concerned.  Experience  in  re- 
spect to  syphihs  would  go  to  show  that  the 
drug  may  be  used  without  any  fear  of  loss 
to  general  health,  if  employed  in  the  way 
suggested.  On  the  other  hand,  there  is  no 
doubt  that  severe  forms  of  cachexia  and 
debility  may  be  induced  by  the  irregular  and 
excessive  administration  of  this  potent  drug. 

As  regards  its  mode  of  influence  in 
syphilis,  we  may  reasonably  suppose  that  it 
is  requisite  that  it  should  be  brought  into 
contact  with  the  cell-elements  concerned  in 
the  morbid  process.  Wherever  its  local 
appUcation  is  practicable,  we  know  that  it 
is  usually  very  efficient.  Administration 
through  the  blood  is  necegsary  only  when 
the  disease  is  generalised,  as  in  the  secon- 
dary stage,  or  when  its  manifestations 
occur  in  parts  which  are  not  accessible.  In 
a  general  way,  it  is  well  to  combine  local 
with  internal  use.  For  the  primary  sore, 
an  efficient  dressing  with  the  black  wash 
imquestionably  expedites  the  healing  and 
the  disappearance  of  induration,  and  so  also 
of  the  secondary  eruption,  the  removal  of 
which  is  materially  helped  by  the  inunction 
of  a  mercurial  ointment.  For  this  latter 
l^m-pose,-  the  ammonio-chloride,  in  the  pro-, 
portion  of  fifteen  grains  to  the  ounce  of  lard, 
is  very  convenient.  Its  use  is  especially 
desirable  when  the  eruption  affects  the  face 
and  hands,  and  its  early  removal  becomes 
a  matter  strongly  desired. 

The  remarks,  just  made,  may  fitly  intro- 
duce more  detailed  statements  as  to  the 
efficiency  of  local  treatment,  in  all  cases  in 
which  the  disease  has  passed  the  secondary 
stage.  Very  remarkable  instances  of  this 
are  not  infrequently  seen.  Cases,  in  which 
the  internal  use  of  specifics  has  been  long 
continued  with  only  very  partial  benefit, 
may  be  cured  very  quickly  by  local  mea- 
sures. Not  only  may  they  be  cured,  but 
the  cure  may  be  a  permanent  one,  and  thus 
a  very  strong  argument  is  afforded  in  favour 
of  the  essentially  local  character  of  such 
phenomena.  Bespecting  all  forms  of  syphi- 
Utic  phagedtena  in  the  tertiary  stage  this  is 
weU  known.  Although  the  administration 
of  the  iodides,  or  even  ofmercury,  is  usually 
very  useful,  yet  by  iodoform,  or  by  cauteri- 
sation with  the  acid  nitrate  of  mercmy,  the 
cure  may  be  accomplished  in  a  fifth  of  the 
time.    So  also,  syphilitic  palmar  psoriasis 
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and  syphilitic  serpiginous  diseases  of  lu- 
poid type  are  best  treated  locally.  An 
ointment,  containing  one  drachm  of  iodo- 
form to  the  ounce  of  lard,  if  liberally  used, 
•will  often  effect  an  imaided  and  rapid  cure 
in  such  cases.  To  many  it  is  imquestion- 
ably  more  efficient  than  any  of  its  com- 
petitors. In  all  syphilitic  skin-diseases  in 
the  tertiary  stage,  whether  ulcers  or  new- 
growths,  its  use,  if  the  patient  will  permit 
it,  should  never  be  omitted.  That  it  is  not 
necessary  to  use  a  sjpecific  is,  however,  fully 
proved  by  the  efficiency  of  caustic  applica- 
tions for  the  same  pm-pose.  A  single  free 
application  of  the  acid  nitrate  of  mercury 
may  be  sufficient  to  permanently  cure  a 
patch  of  syphilitic  lupus,  which  had  resisted 
much  internal  treatment.  It  would  appear 
that  the  ceU-organisms  of  such  gi'owths 
possess  bvit  feeble  vitality,  although  per- 
sistently iufectious,  and  are  thus  easily 
liUled  by  any  caustic.  The  point  is  to  de- 
stroy every  portion,  for,  if  the  smallest  par- 
ticle be  left  behind,  it  will  suffice  to  repro- 
duce the  malady.  From  what  we  see  of 
the  efficiency  of  specific  appUeations  and 
internal  treatment,  in  the  case  of  serpiginous 
affections  of  the  skin,  it  is  probably  fair  to 
infer  as  to  their  power  in  diseases  of  internal 
pai'ts  and  especially  of  the  nervous  system. 
If  in  the  former  we  stop  short  of  a  complete 
cm'e,  the  morbid  process  will  be  reUghted, 
and  a  relapse  vTill  foUow  ;  but  if  the  local 
cure  be  perfect,  then  it  will  probably  be  per- 
manent. In  this  way  may  probably  be 
explained  the  frequsnt  disappointments  in 
reference  to  disease  in  hidden  parts.  We 
do  not  push  the  treatment  far  enough. 

After  what  has  been  just  said,  it  is 
clearly  impossible  to  lay  down  any  rules  as 
to  the  dm-ation  of  an  antisyphilitic  treat- 
ment. It  will  depend  upon  the  method 
employed  and  the  effects  produced.  If  the 
case  be  one  of  primary  or  early  secondary 
syphilis,  and  the  treatment  adopted  be  that 
by  small  doses  of  mercury  without  ptyalism, 
a  six  months'  course  will  probably  be  suffi- 
cient. During  the  last  four  of  this  period, 
the  patient  may  probably  have  been  quite 
free  from  symptoms.  Even  after  this  long 
com'se,  we  must  be  prepared,  in  a  certain 
number  of  cases,  to  see  a  symmetrical  erup- 
tion produced  within  a  few  weeks  after  the 
suspension  of  the  drug.  This  rash  wiU 
probably  be  an  erythema  of  a  very  mild 
kind,  and  wiU  disappear  promptly  when  the 
remedy  is  resinned.  Unless  some  symp- 
toms should  show  themselves,  there  is 
probably  no  good  reason  for  again  resorting 
to  specifics.  If  the  patient  be  married  or 
intending  to  marry,  it  may  be  wise  to  con- 


tinue merciu-y  for  a  much  longer  period, 
with  or  without  brief  omissions.  Some 
good  authorities  advocate  short  intermit- 
tent periods  of  administration,  and  no  doubt 
excellent  results  may  be  so  obtained.  On 
the  small  dose  system,  however,  there 
seems  but  Uttle  reason  for  ever  suspending 
it  until  it  seems  wise  to  wholly  desist. 

It  may  be  convenient  to  introduce  here 
a  few  details  as  to  the  different  methods 
of  using  mercury  for  the  cm-e  of  syphilis. 
The  inunction  method  is  one  of  old  repute 
and  BtUl  largely  used  on  the  Continent.  It 
gives  to  Aix-la-Chapelle  the  reputation 
which  brings  to  it  crowds  of  patients.  At 
this  place,  where  the  details  are  so  weU  un- 
derstood, it  is  customary  to  have  the  oint- 
ment rubbed  in  by  trained  attendants. 
These  men  occupy  from  twenty  minutes  to 
half  an  hour  at  each  friction,  and  use  about 
half  a  drachm  of  the  strong  mercurial  oint- 
ment. Everything  that  is  done  at  Aix 
can  be  done  equally  well  at  the  patient's 
home.  AU  that  is  necessary  is,  that  he 
should  give  himself  up  to  the  treatment 
and  observe  proper  precautions.  The  oint- 
ment should  be  rubbed  into  different  places 
on  successive  days,  so  as  to  avoid  the  pro- 
duction of  eczematous  irritation.  Gene- 
rally, it  is  best  borne  on  the  sides  of  the 
chest  and  abdomen,  but  the  inner  sides  of 
the  arms  and  thighs  are  also  convenient 
positions.  After  the  rubbing,  the  patient 
should  put  on  a  flannel  gown  and  go  to  bed 
without  washing.  In  the  morning  a  warm 
bath  may  be  taken.  At  Aix,  a  com-se  of  nib- 
bing lasts  usually  one  month,  the  quantity 
used  and  the  fr-equency  being  modified  ac- 
cording to  the  effects  produced.  It  is  usual 
to  advise  patients  to  return  after  a  few 
months  for  another  course,  in  order  to  com- 
plete the  cure.  Excellent  results  are  usu- 
ally obtained  in  this  way,  and  not  infi-e- 
quently  patients  are  cm-ed,  whose  symptoms 
had  been  very  difficult  to  deal  with  under 
other  methods.  The  explanation  of  these 
is,  however,  usually  this,  that  the  other 
methods  had  never  had  a  fair  chance,  owing 
either  to  the  patient's  irregularity  in  their 
use,  or  inattention  to  diet  and  exposm-e  to 
cold.  It  may  be  alleged  for  the  inunction 
plan  that  it  is  less  hkely  to  disagree,  by 
causing  colic  or  purging,  than  the  internal 
administration,  and  that  it  is  very  certain  in 
its  effects.  It  may,  with  good  reason,  be 
doubted  whether  it  has  any  other  recom- 
mendations, and  more  especially  whether  the 
claim  put  forward  that  its  cures  are  more 
permanent  than  others  is  well  founded. 

At  several  Continental  watering-places 
of  repute  for  the  treatment  of  syphUis, 
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popular  attention  is  fixed  upon  the  use  of 
warm  sulphur  baths  quite  as  much  as  upon 
tiie  mercurial  ruhbing.  There  is  no  reason, 
however,  to  believe  that  these  exercise  any 
share  in  the  cm-e.    See  Inxtnotion  of  Mer- 

CDEY. 

Another  endermic  method  of  administra- 
tion is  by  the  famigation  bath.  This  plan 
was  perfected  by  the  late  Mr.  Langston 
Parker  of  Birmingham,  and  has  been  very 
successfully  employed  by  Mr.  Henry  Lee 
and  others.  Calomel  is  the  form  of  mercury 
now  usually  employed.  It  should  be  specially 
prepared  and  of  great  purity.  The  patient 
is  made  to  sit  over  a  lamp  upon  which  the 
calomel,  in  quantity  of  from  a  scruple  to 
haK a  drachm,  has  been  placed.  The  calomel 
is  subHmed  by  heat  in  company  with 
watery  vapour,  and  is  deposited  on  the 
patient's  skin.  "When  the  process  is  com- 
pleted, the  patient  is  made  to  wrap  himself 
in  a  flannel  gown,  and  without  any  wash- 
ing or  drying  to  go  at  once  to  bed. 

This  method  has  the  same  advantages 
as  that  by  inunction,  and  is  exceedingly 
eflEicient.  The  two  share  in  the  disadvan- 
tage of  being  much  more  troublesome  than 
administration  by  the  mouth,  and  although 
less  hable  to  purge,  they  are  at  least  equally 
prone  to  cause  unexpected  salivation. 

Hypodermic  injection  has  come  but 
Httle  into  employment  in  BngHsh  practice, 
nor  does  it  appear  to  increase  in  favour 
with  those  Continental  surgeons  who  at 
one  time  thought  highly  of  it.  Mr.  Astley 
Bloxam,  at  the  Lock  Hospital,  employs  it 
largely,  and  considers  it,  on  the  whole,  the 
most  e6&cient  and  least  troublesome  of  all 
methods.  Inasmuch  as  the  surgeon  adminis- 
ters the  dose  himself,  he  has  the  fullest  con- 
trol over  its  employment.  Mr.  Bloxam  has, 
in  verbal  communication  with  the  writer, 
insisted  on  the  following  precautions  : — 

In  order  to  prevent  irritation  and  ab- 
scess, the  injection  should  be  made  into 
muscle  and  not  into  cellular  tissue.  The 
needle  should  always  be  washed  after  the 
syringe  has  been  charged,  so  that  none  of 
the  fluid  may  touch  the  skin  during  intro- 
duction. It  is  suf&cient  to  inject  a  third  of  a 
grain  of  the  bichloride  of  mercury  dissolved 
in  twenty  drops  of  water,  once  a  week. 
Three  such  injections,  made  on  consecutive 
days,  will  usually  salivate  freely,  thus  prov- 
ing the  efiiciency  of  the  method.  The 
gluteus  maximus  is  the  most  convenient 
muscle  for  the  purpose.  The  solution  ghould 
always  be  freshly  made  when  wanted. 

Some  important  memoranda  may  be 
offered  as  to  the  use  of  the  iodide  of  potas- 
sium and  other  iodides. 


In  some  cases  the  iodide  of  sodium 
depresses  less  than  the  potassium  salt,  and 
acts  as  efficiently.  It  is  a  very  good  prac- 
tice to  combine  the  three  iodides — sodiima, 
potassium,  and  ammonium — in  the  saine 
prescription.  "Whether  given  singly  or  in 
combination,  some  free  ammonia,  prefer- 
ably sal  volatile,  should  always  be  added. 
It  always  increases  the  efficiency  of  the 
iodide  salt.  It  is  never  well  to  begin  with 
a  large  dose  of  an  iodide.  Small  ones  are, 
•Kt  the  first  instance,  just  as  efficient  as 
larger  ones,  and  it  is  often  a  great  point  to 
go  on  increasing  them.  Doses  of  two  or 
three  grains  will  often,  at  first,  do  as  much 
as  those  of  ten  or  more.  Every  week,  if  the 
cure  is  not  progressing  rapidly,  two  grains 
should  be  added  to  the  dose. 

Coryza  is  the  commonest  of  all  symp- 
toms due  to  the  iodide  when  it  disagrees. 
It  may  be  very  profuse  at  first,  but  usually 
lasts  only  for  a  short  time.  In  other  cases, 
the  patient  may  suffer  from  a  chronic  cold 
in  the  head  so  long  as  he  continues  the  drug. 
When  this  is  the  case,  there  is  generally 
definite  depression  of  tone  as  well,  and  the 
sm'geon  will  do  wisely  to  try  whether  he 
cannot  effect  the  cure  better  by  small 
doses  of  mercmy. 

The  sMn-eruptions  which  may  be  pro- 
duced by  the  iodide  are  very  various  in 
their  characters.  They  are  certainly  due 
to  idiosyncrasy,  and  have  little  or  no  re- 
lation to  the  dose  employed.  They  usually 
develop-  very  quickly,  and  sometimes  with 
great  severity  after  two  or  three  doses. 
When  once  an  eruption  is  produced,  we 
seldom  witness  any  tendency  to  disappear- 
ance, so  long  as  the  drug  is  continued. 
Usually,  the  eruption  becomes  aggravated 
both  in  amoimt  and  character.  A  form  of 
acne  is  the  commonest  type  of  iodide- 
eruption,  but  haemorrhages,  erythemata,  and 
vesicular  and  bullous  eruptions  may  occur. 
Now  and  then  we  witness  the  formation  of 
large  bossy  wheals,  which  may  develop  to 
a  very  great  size.  Some  of  these  eruptions 
may  closely  resemble,  to  the  inexperienced 
eye,  syphiUtic  eruptions,  and  thus  the 
remedy  may  be  farther  pushed  in  the  hope 
of  curing  that  which  it  is  itself  producing. 
In  such  cases,  occasionally  a  fatal  event  by 
exhaustion  may  be  brought  about.  When 
eruptions  occiur,  either  reduction  of  dose  or 
disuse  of  the  drug  is  usually  definitely 
indicated. 

Most  patients  bear  the  iodides  best 
when  in  vigorous  health,  and,  in  the  stage 
in  which  they  are  needed  (the  tertiary),  it 
is  generally  wise  to  employ  tonics  and  fresh 
air  freely.   Arsenic  has  repute  as  tending 
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to  prevent  eruptions,  and  many  persons 
will  bear  full  doses  when  enjoying  the  ad- 
vantage of  sea  air,  who  are  much  depressed 
by  them  imder  other  conditions. 

An  extempore  combination  of  the  bi- 
chloride of  mercury  with  the  iodide  of 
potassium  enjoys  a  high  repute  in  EngUsh 
practice.  In  doses  of  one  drachm  of  the 
Pharmacopoeia  solution  of  the  bichloride 
( =  fgth  of  a  grain),  with  four  or  five  gi-ains 
of  the  iodide,  and  half  a  drachm  of  sal  vola- 
tile, a  very  efficient  compound  is  obtained, 
which  seldom  disagrees.  "'  <■ 

It  may  be  well  to  mention,  ^in  relation 
to  special  measm-fis  of  treatment,"  certain 
pecidiar  symptoms  arid  conditions  which 
may  need  special  rules.      "        '  ' 

Ulcers  in  the  Throat  and  Sores  m  the 
Mouth  in  the  Secondwry  stage. — Give  mer- 
cury, use  black  wash  as  a  ■  gargle,  or  dust 
the  sores  with  iodoform.  If  they  prove 
mtractable,  touch  them  hghtly  with  the 
acid  nitrate  of  mercury  or  some  other 
caustic.  If  very  painful,  it  is  necessary  to 
consider  whether  they  may  not  be  aggra- 
vated by  mercury,  especially  if  the  latter 
has  been  long  used.  If  this  appears  pro- 
bable, mercui-y  must  be  disused,  and  the 
iodide  of  potassium  given.  Smoking  must 
always  be  prohibited. 

Ulcers  in  the  Throat  in  the  Interme- 
diate or  Tertiary  stages. — These  are  often 
phagedsenic.  Iodide  of  potassium  must 
be  freely  given,  and  iodoform  applied  by  in- 
sufflation, or  by  means  of  a  camel's-hair 
pencil.  If,  in  exceptional  cases,  the  con- 
dition persists,  the  sore  must  be  freely 
touched  with  the  acid  nitrate  of  mercury. 
It  is  a  rapidly  destructive  condition,  and 
the  treatment  must  be  efficient.  There  is 
usually  no  objection  to  smaU  doses  of 
mercury,  but  the  iodide  will  generally 
suffice. 

Iritis,  Betvn/itis,  Neim,tis,  dc,  in  Secon- 
dary stage. —  Push  mercury  rapidly  to 
sUght  ptyalism,  and  in  iritis  use  atropine 
very  fireely.  Large  doses  of  iodide  of  potas- 
sium will  usually  suffice  for  these  afifections, 
but  mercury  is  better. 
■  Ulcerating  Secondary  Eruptions  of  the 
Bujiial  type. —  These  usually  occur  after 
mercury  has  been  given  in  too  large  doses, 
has  disagreed,  and  been  wholly  laid  aside 
for  some  time.  Mercury,  in  combination 
with  the  iodide  of  potassium,  is  indicated, 
or  mercury  may  be  given  alone.  The 
iodide  alone  is  rarely  sufficient.  PtyaHsm 
is  to  be  carefully  avoided,  and,  if  success 
is  not  soon  obtained  by  other  methods, 
inunction  or  fumigation  should  be  resorted 
to.    Sea  air  is  often  very  valuable.  When 


,  once  the  cure  sets  in,  it  usually  progressea 
well,  and  is  in  the  end  complete.  Iodoform 
ointment  should  be  used  to  all  sores. 

Phagedcena  in  all  forms  and  stages. — 
Iodoform  is  by  far  the  most  convenient, 
least  painful,  and  most  efficient  agent.  It 
will  probably  supersede  all  the  older 
methods,  Should  it  not  succeed,  constant 
immersion,  the  acid  nitrate  of  merciury,  or 
the  actual  cautery,  may  be  employed. 
Mercury  and  the  iodide  should  be  given 
with  opimn.  If  all  faU,  the  patient  must 
be  at  once  sent  to  the  seaside,  and  the 
same  remedies  used  there. 

Disease  of  Arteries  {indicated  by  Cere- 
bral Attaclcs) . — Along  com'se  of  small  doses 
of  mercm'y  or,  less  efficient,  of  the  iodide. 

Periostitis  and  all  forms  of  Bone- 
affection. — Here  the  iodide  of  potassium 
is  most  efficient,  and  reUeves  pain  more 
quickly  than  anything  else.  If  the  case 
resists,  however,  mercury  should  be  used, 
and  it  will  often  succeed  in  removing  hard 
nodes  which  the  iodide  had  failed  to  in- 
fluence. 

Periostitis  and  Bone-affections  in  tlie 
Inherited  Disease. — The  same  remedies 
must  be  used,  but  much  less  rapid  results 
are  to  be  expected.  Very  often  nodes  in  this 
connection  resist  treatment  for  some  time, 
and  then  suddenly  disappear. 

Lupoid  Affections  of  Shin  in  Tertiary 
stage. — Bub  in  iodoform  ointment,  and 
apply  it  on  lint ;  or,  if  the  part  be  one  to 
which  this  cannot  be  conveniently  used,  or 
the  smell  be  an  objection,  apj)ly  the  acid 
nitrate  of  mercury  freely.  Iodide  of  potas- 
sium may  be  given,  but,  if  not  successful,  it 
should  at  once  be  substituted  by  mercm-y, 
which  often  succeeds  when  the  iodida 
fails. 

Phagedmnic  Lupus  of  Nose  a/nd  Face 
from  Inherited  Syphilis. — The  destruction 
may  be  very  rapid,  and  the  treatment  must 
be  prompt.  Cauterise  freely  with  acid 
nitrate,  and  then  dress  with  iodoform  oint- 
ment.   Give  iodide  and  bark. 

Interstitial  Keratitis  of  Inherited 
Syphilis.- — Give  a  long  course  of  smaU  doses 
of  mercury  with  bark.  Send  patient  to 
sea  or  country  during  the  treatment.  Use 
atropine  or  belladonna  fomentations. 

Locomotor  Ataxy  or  other  Chronic  and 
Aggressive  Nerve-disease  with  Syphilitic 
Antecedents. — Give  mercury  in  small  doses 
to  slight  ptyalism.  If  benefit  results,  repeat 
the  treatment  after  a  month's  interval,  or 
give  smaller  doses  without  ptyahsm  over 
a  period  of  six  months  or  a  year.  Manv 
such  cases  relapse,  and  need  a  repetition  of 
treatment.    Inunction  is  very  useful,  but 
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not  more  so  than  small  doses  by  the 
stomach.  Iodide  of  potassium  is  also  very 
efficient,  hxit  probably  less  so  than  mercury, 

l7i  cases  which  resist  mercury,  and  in 
which  it  is  wished  to  induce  ptyalism 
rapidly,  use  the  hypodermic  method,  em- 
ploying a  third  of  a  grain  every  day  for 
three  or  four  days.  Or  use  merciury  by  the 
mouth  or  inunction,  or  insist  that  the 
patient  shall  keep  his  bed. 

In  cases  of  pregnancy  in  ivhich  it  is 
^sired  to  protect  the  fostus,  administer 
small  doses  of  mercury  (one  grain  of  grey 
powder,  or  one  drachm  of  the  solution  of 


TAGLIACOTIAN  OPERATION.  See 

Ehinoplasty. 

TALIPES.    See  Glub-Foot. 
TAPPING.    See  Paracentesis. 

TARSAL  BONES,  Caries  of  the.— The 
frequency  of  this  disease  is  well  known.  The 
persistent  way  in  which  it  follows  on  re- 
latively slight  injuries — e.g.  sprains,  sHpping 
on  the  kerb,  blows  from  a  stone,  jumping 
off  a  wall — may  perhaps  be  accounted  for  by 
the  delicate  cancellous  tissue  of  which  the 
bones  so  largely  consist,  their  intimate  rela- 
tion with  complicated  synovial  membranes, 
the  comparatively  scanty  blood-supply  to  the 
dorsum  of  the  foot,  its  frequently  lowered 
temperatmre,  and  the  want  of  rest. 

The  diagnosis  of  caries  will  be  spoken  of 
when  the  chief  sites  of  the  disease  are  con- 
sidered ;  but  it  may  be  stated  here  that  the 
early  recognition  of  the  disease  is  of  the 
utmost  importance,  for  so  long  as  the  caries 
is  limited  to  one  bone,  it  will  be  possible  to 
save  a  very  useful  foot. 

The  chief  sites  of  ca/ries  of  the  foot 
from  behind  forwards  are  :  (1)  Os  calcis ;  (2) 
ankle-joint;  (3)  astragalus;  (4)  scaphoid, 
and  along  with  this,  on  account  of  the  com- 
plicated synovial  membrane  in  the  middle 
of  the  foot,  other  bones — e.g.  cuneiform, 
astragalus,  and  the  bases  of  the  metatarsal 
bones— are  too  often  affected ;  (5)  cuboid. 

Os  Gaicis. — It  is  important  to  remem- 
ber that  caries  remains  hmited  to  one  bone 
much  longer  m  some  of  the  above  "than  in 
others,  and  in  none  longer  than  in  some 
cases  of  caries  of  the  os  calcis.  This  may 
be  present,  origmally,  m  three  different 


bichloride  three  times  a  day),  through  the 
whole  period.  There  is  possibly  an  objec- 
tion to  this,  that  it  may  damage  the  child's 
teeth  (first  set),  but  upon  this  point  careful 
observation  is  necessary. 

In  cases  in  which  marriage  is  in  pros- 
pect, let  the  patient  take  small  doses  of 
mercury  continuously  during  the  whole 
period  before  marriage.  Abstain  from  the 
iodide.  However  efficient  and  long-con- 
tinued the  treatment,  no  one  should  marry 
ijjitil  two  full  years  have  passed  from  the 
beginninq_of  |.he  disease. 

"  TF««^THAN  Hutchinson. 

sites :  (a)  CarIes*of  the  body  of  the  bone  ; 
(/3)  caries  of  the  astragalo-calcanean  joint, 
which  may  begin  as  a  primary  affection 
after  a  severe  twist  or  sprain  of  the  ankle, 
or  may  be  secondary  by  extension  from  the 
body  of  the  os  calcis  or  from  the  under  sur- 
face of  the  astragalus;  (y)  caries  at  the 
back  of  the  os  calcis  between  the  body  of 
the  bone  and  the  posterior  epiphysis — an 
epiphysis  which  does  not  appear  tiQ  the 
tenth  year,  and  which  does  not  unite  with 
the  body  of  the  bone  imtil  the  fifteenth  to 
the  nineteenth  years. 

Diagnosis. — The  thickening  is  limited 
to  the  neighbourhood  of  the  heel,  where 
the  swelling  obhterates  the  natural  sulci 
on  either  side  ;  the  sinuses  are  met  with 
chiefly  posteriorly,  but  may  form  as  far 
forward  as  the  calcaneo-cuboid  joint,  corre- 
sponding then  to  a  point  midway  between 
the  external  malleolus  and  the  base  of  the 
fifth  metatarsal  bone. 

It  will  be  pointed  out,  later  on,  that  in 
disease  of  the  ankle-joint,  astragalus,  &c.,  not 
uncommonly  a  probe  can  be  passed  across 
the  instep  beneath  the  soft  parts,  fr'om 
sinuses  on  one  or  both  sides.  This  is  not 
the  case  with  disease  of  the  os  calcis,  but, 
in  some  severe  cases  of  disease  of  the  cal- 
caneo-astragaloid  joint,  a  probe  can  be  passed 
across  the  heel  through  this  joint.  The 
movements  of  the  ankle-joint  will  be  foimd 
fr-ee  and  painless,  an  ancesthetic  being  given 
to  a  child  if  needful.  Where  calcaneo-astrag- 
aloid  disease  begins  primarily,  its  diagnosis 
is  a  matter  of  more  difficulty.  The  position 
of  the  swelling  and  sinuses  may  here  ap- 
proximate to  those  met  with  in  disease  of 
the  astragalus  or  ankle-joint ;  the  pain  is 
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greater  than  in  disease  of  the  body  of  the 
OS  calcis,  and  the  foot  is  sooner  disabled. 
By  the  aid  of  an  anaesthetic  the  ankle-joint 
will  be  found  free,  and  probes,  introduced  by 
sinuses,  may  pass  towards  the  upper  sur- 
face of  the  OS  calcis,  the  level  of  which  is 
Icnown  by  its  being  on  a  line  with  the  bony 
projection  for  the  origin  of  the  extensor 
brevis  digitorum.  Occasionally,  as  already 
stated,  a  probe  may  pass  across  the  heel 
through  this  joint. 

Disease  between  the  epiphysis  and  body 
of  the  bone  may  be  detected,  not  only  by  the 
position  of  the  sinuses  and  swelling,  but  also 
by  the  age  of  the  patient,  and  by  the  fact 
that,  owing  to  the  insertion  of  the  tendo 
Achillis  into  this  epiphysis,  pain  will  be  com- 
plained of  and  impairment  of  movement 
noticed,  when  the  patient  is  asked  to  thi-ow 
the  tendon  into  action  by  raising  the  heel 
or  rising  on  to  the  toes. 

Treatment. — The  surgeon,  in  deciding 
between  (a)  expectant  treatment  and  (/3) 
operative  measures,  either  partial — e.g.  ex- 
ploring and  gouging — or  complete  removal 
of  the  bone,  will  be  led  by  the  following 
considerations.  If  the  patient  is  in  fair 
health,  if  the  viscera  (especially  the  lungs) 
are  sound,  if  the  patient  is  in  a  fitting  posi- 
tion to  secm-e  imbrokenrest,  constant  atten- 
tion, good  food  and  air;  if  no  sinuses  have 
formed,  or  if  the  sinus  be  single  and  healthy- 
looking,  if  the  origin  of  the  disease  be  dis- 
tinctly traumatic,  then,  under  the  above 
circumstances,  expectant  treatment  is  fully 
justified.  But  if,  on  the  other  hand,  the 
subject  of  the  disease  be  '  etiolated,'  have 
been  subject  fi-om  infancy  upwards  to  bad 
air,  food,  poor  hygiene  of  every  kind,  if  fi-om 
the  rank  of  life  it  is  important  to  save  time 
for  schooling,  apprenticeship,  &c.,  then  ope- 
rative measures  without  further  delay  are  as 
clearly  indicated.  These  do  not  necessarily 
mean  removal  of  the  whole  bone,  an  opera- 
tion which,  while  it  leaves  a  very  useful  foot, 
leaves  also  a  very  ugly  one.  In  any  case, 
the  condition  of  the  bone  is  best  explored 
from  its  outer  side,  which  has  few  important 
structures  in  relation  to  it. 

An  anaesthetic  being  given  and  the  parts 
rendered  bloodless  by  Esmarch's  bandages, 
incisions  are  made  which  are  modifications 
of  those  for  removal  of  the  entire  bone. 
Thus,  by  making  on  the  outer  sm-face  of  the 
OS  calcis,  on  a  level  with  its  upper  surface, 
a  horizontal  incision  commencing  at  a  point 
midway  between  the  external  malleolus 
and  the  base  of  the  fifth  metatarsal  bone, 
and  ending  just  outside  the  tendo  AchUlis, 
joined  by  a  second  incision  at  right  angles  to 
the  anterior  extremity  of  the  first,  as  far  as 


the  sole  but  not  encroaching  upon  it,  a  sufB- 
cient  flap  can  be  turned  down  for  explora- 
tion of  the  bone.  Now,  if  steel  probes  passed 
into  any  sinuses  which  may  exist  do  not 
pass  far  into  the  bone,  if  the  bone  around 
them  is  hard,  not  soft,  fragile,  and  ready  to 
break  down,  and  if  the  probes  do  not  pass 
towards  the  calcaneo-astragaloid  joint,  the 
surgeon  may  be  content  with  thoroughly 
gouging  out  the  sinus  and  removing  all 
carious  bone  or  pulpy  granulation-tissue. 
The  softer  the  bone  the  more  carefully  must 
any  gouging  be  carried  out,  for  fear  of  set- 
ting up  secondary  inflammation,  which  will 
itself  pass  on  into  caries. 

The  cavity  should  then  be  firmly 
plugged  with  strips  of  gauze  soaked  in 
carbolic  oil  or  the  next  best  antiseptic 
dressing  at  command,  the  Esmarch's 
bandage  removed,  any  bleeding  points  se- 
cured, and  the  parts  brought  together  with 
a  few  points  of  suture.  After  one  or  two 
dressings,  the  strips  may  be  replaced  by  a 
drainage-tube,  which  should  be  gradually 
shortened.  When  the  cavity  has  filled  up 
from  the  bottom,  and  the  parts  are  healed, 
the  patient  should  go  about  for  six  or  eight 
weeks  with  a  crutch,  or  a  stick  and  a  knee- 
rest. 

If,  on  the  other  hand,  the  bone  around 
the  sinus  is  soft  and  friable,  if  the  probes 
enter  far,  especially  if  they  run  towards 
the  calcaneo-astragaloid  joints,  it  wiU  be 
wiser  to  remove  the  whole  bone  at  once  by 
prolonging  the  above  incisions — the  first 
farther  inwards  through  the  tendo  Achillis, 
and  the  second  farther  into  the  sole.  See 
Os  Calcis,  Excision  of  the. 

If  the  disease  of  the  bone  has  arisen 
in  the  calcaneo-astragaloid  joint,  andpaUia- 
tive  treatment  has  failed,  the  surgeon  has 
the  choice  of  trying  to  eradicate  the  disease 
by  getting  at  it,  from  above,  by  removal  of 
the  astragalus — an  operation  which  will 
necessitate  division  of  the  anterior  tendons, 
but  which  has  the  advantage  of  being 
readily  converted  into  a  Syme's  amputa- 
tion either  at  once  or  later  on ;  or,  by  attack- 
ing it  fi'om  below  by  removal  of  the  os 
calcis,  and  then  removing  the  articular 
surface  of  the  astragalus  vsdth  a  chisel,  and 
then  getting  completely  rid  of  any  pulpy 
disease  or  carious  bone  in  the  neighbour- 
hood with  the  gouge,  &c.  This  method 
only  severs  the  tendo  AchilHs,  which  wiU 
take  on  a  fi-esh  attachment  in  the  fibrous 
tissue  and  cicatrix,  and  leaves  better  drain- 
age than  the  other;  but  it  has  this  dis- 
advantage, that  it  will  hamper  the  operator 
if  he  finds  it  better  to  convert  his  excision 
into  a  Syme's  amputation. 
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Caries  of  the  Astragalus  and  Ankle- 
joint  may  be  spoken  of  under  one  heading. 

Diagnosis. — In  both  these  affections 
the  swelling  is  situated  more  anteriorly 
than  in  the  preceding ;  the  bulbous  look  and 
clubbing  of  the  foot  are  more  marked ;  if 
sinuses  are  present,  probes  will  often  pass 
right  acroas  the  front  of  the  foot  beneath 
the  soft  parts,  or,  by  aid  of  an  anaesthetic, 
into  cavities  in  the  astragalus  or  across 
exposed  bone  on  the  non-articular  part  of 
the  bone,  when  it  alone  is  involved,  or  into 
the  ankle-joint  itself. 

The  ankle-joint  may  be  found  to  be 
involved  when  the  parts  are  examined  with 
an  anaesthetic,  but,  even  if  ulceration  of 
cartilage 'be  present,  grating  will  not  neces- 
sarily be  obtained,  as  the  intervention  of 
pulpy  tissue  will  often  prevent  the  articular 
sm'faces  being  brought  into  contact. 

While  the  above  points,  together  with 
the  dm-ation  of  the  case,  the  number  Eind 
direction  of  the  sinuses,  and  the  amount  of 
crippling  will  aid  in  determining  between 
the  two  diseases,  it  is  often  quite  impossible 
to  tell,  till  the  parts  are  explored  by  opera- 
tion, whether  disease  of  the  astragalus  has 
involved  the  ankle-joint  or  not. 

Treatment. — If  palliative  treatment  has 
failed,  or  if  the  time  for  this  has  gone  by, 
the  question  of  excision  of  the  diseased 
bone  or  of  amputation  of  the  foot  must  be 
faced.  In  deciding  for  or  against  the  more 
conservative  operation,  the  sm-geon  will  be 
influenced  by  the  considerations  already 
spoken  of  with  regard  to  the  os  calcis. 

If  it  be  decided  to  perform  excision,  the 
writer  is  convinced  that  in  most  cases  of 
adults,  and  in  aU  of  children,  this  operation 
is  best  performed  by  a  transverse  incision, 
as  no  other  sufficiently  exposes  the  bones 
concerned  and  the  limits  of  the  disease,  and 
as  this  readily  admits  of  a  Syme's  amputa- 
tion being  performed  now  or  later  on.  An 
anaesthetic  being  given  and  Esmarch's 
bandage  apphed,  the  soft  parts  are  divided 
by  an  incision  across  the  joint  and  going 
down  to  the  tendons.  These  may  be 
readOy  united,  when  the  operation  is  com- 
pleted, by  passing  silk  through  three  or  four 
of  them  above  and  below  the  points  where 
they  will  be  divided.  The  tendons  are 
then  severed,  the  sutures  held  out  of  the 
way,  and  the  joint  opened.  The  articular 
surfaces  of  the  tibia  and  malleoli  and  the 
trochlear  surface  of  the  astragalus  having 
been  sawn  off,  any  extension  of  the  disease 
to  the  inferior  tibio -fibular,  the  astragalo- 
calcanean,  or  astragalo-scaphoid  joints 
should  be  examined  into,  and  any  suspi- 
cious patches  of  bone  or  altered  synovial 


membrane  removed  with  gouge,  chisel,  or 
sharp  spoon.  The  anterior  tibial  and  any 
other  arteries  should  then  be  secured,  the 
tendons  stitched  together,  and  the  wound 
closed  with  a  few  points  of  suture,  a  drain- 
age-tube having  been  passed  from  side  to 
side. 

The  writer  is  strongly  of  opinion  that  in 
the  majority  of  cases  the  above  method  will 
be  found  not  only  easier,  but  superior  to 
that  by  lateral  excisions  along  the  lower 
eiuis  of  tibia  and  fibula.  See  Joints,  Ex- 
cision of. 

Two  points  of  advantage — the  complete 
exposure  of  the  parts  and  the  possibihty  of 
readily  converting  it  into  Syme's  amputa- 
tion— have  already  been  spoken  of ;  as  to 
the  disadvantage  of  severing  the  tendons,  it 
is  to  be  remembered  that,  if  reunion  does 
not  take  place,  the  fi-ee  examination  of  the 
disease  secured  is  a  great  set-off,  and  that 
fr'ee  mobility  is  not  a  point  of  such  primary 
importance  in  the  foot  as  a  firm,  soimd  basis 
of  support. 

Excision  of  the  astragalus  may  be  per- 
formed in  the  same  way.  The  bone  being 
exposed  by  fi-eely  opening  the  joint,  the 
ligamentous  structures  are  then  divided  by 
a  careful  use  of  the  knife,  especially  at  tho 
posterior  part,  and  the  bone  turned  out  by 
aid  of  the  lion-forceps  and  elevator.  The 
artictdar  and  synovial  structures  in  the 
vicinity  should  then  be  carefully  examined, 
and  treated,  if  necessary,  as  directed  above. 

Where  the  articular  bed,  out  of  which  the 
bone  has  been  lifted,  shows  patches  of  caries, 
or  pulpy,  pink,  grey  masses,  while  the  as- 
tragalus is  soft  and  fatty,  easily  crushing 
down  in  the  lion-forceps,  the  recovery  will 
not  be  permanent.  Owing  to  the  facility 
with  which  disease  of  the  astragalus  ex- 
tends into  the  ankle,  to  the  scaphoid,  and 
the  large  mediotarsal  synovial  sac,  excision 
of  the  astragalus  alone  will  not  often  be 
called  for.  But,  if  the  writer's  experience 
be  correct,  there  is  a  small  class  of  cases, 
met  with  in  childi'en,  where  there  is  necrosis 
of  the  astragalus,  a  sequestrum  in  it,  or 
limited  caries  of  the  non-articular  part  of 
its  dorsal  siu'face.  In  these  cases,  especi- 
ally where  the  mischief  is  recent  and  trau- 
matic, the  prognosis  is  much  better  after 
removal  of  the  bone. 

Disease  of  Scaphoid  and  Mediotarsal 
Joint. — Disease  of  the  scaphoid  by  itself  is 
not  very  common ;  far  more  frequently  by 
contiguity  of  synovial  membrane  other 
bones  are  involved,  especially  the  cuneiform 
and  astragalus,  by  means  of  the  large  and 
complicated  synovial  membrane  which  is 
common  to  these  and  other  bones. 
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Diagnosis. — In  such  a  case,  the  most 
marked  part  of  the  characteristic  bulbous 
swelling  will  be  found  more  anteriorly 
in  the  foot  than  when  the  astragalus  and 
ankle-joint  are  affected.  This  is  also  the 
case  with  the  sinuses,  and,  by  aid  of  an  an- 
ffisthetic,  steel  probes  will  probably  pass  into 
the  mediotarsal  bones  and  joints,  move- 
ments of  the  ankle-joint  will  be  free,  and 
grating  may  be  obtained  by  lateral  twisting 
of  the  centre  of  the  foot. 

Treatment. — Of  all  the  sites  of  caries  of 
the  tarsus,  this,  on  account  of  the  munber 
of  bones  which  may  become  involved,  and 
the  difficulty  of  complete  eradication,  is 
one  of  the  most  important.  If  the  disease 
is  clearly  extending,  operative  steps  are 
called  for  early,  and  the  surgeon  has  to 
choose  between  (a)  attempting  to  remove 
all  the  diseased  bone,  (/3)  Chopart's  amputa- 
tion, and  (y)  amputation  at  the  ankle  by  j 
the  method  of  Syme  or  Pirogoff. 

If  the  general  and  local  conditions  seem 
favourable  to  attempting  to  get  aU  the 
disease  away,  one  of  the  two  following  me- 
thods may  be  attempted.  Free  exposure  of 
the  parts  by  means  of  a  flap  adapted  to  the 
case,  but  made,  if  possible,  mainly  from  the 
outer  side,  any  tendons  that  admit  of 
it  being  drawn  aside,  but  others,  where 
needful,  being  severed.  The  diseased  bones 
and  pulpy  material  being  next  thoroughly 
removed,  sinuses  freely  laid  open  or  scraped  I 
with  a  sharp  spoon,  and  the  -synovial  ; 
membranes  along  the  tendinous  sheaths  on 
the  dorsum  examined  if  there  be  any  sus- 
picions of  disease,  the  parts  are  brought  to- 
gether by  a  few  points  of  sutiure,  drainage 
being  provided  for. 

The  other  method  of  trying  to  secm-e  re- 
moval of  all  the  disease,  by  going  through 
sound  parts  in  a  case  of  extensive  medio- 
tarsal caries,  is  that  practised  by  Dr.  P.  H. 
"Watson  of  Edinbm-gh.  Thus,  when  the 
disease  is  situated  between  the  bases  of  the 
metatarsal  bones  in  front  and  the  astragalus 
and  OS  calcis  behind,  lateral  incisions  three  to 
four  inches  long  are  made  from  the  centre 
of  the  OS  calcis  to  the  middle  of  the  fifth 
metatarsal  bone,  and  fr"om  the  neck  of  the 
astragalus  to  the  middle  of  the  first  meta- 
tarsal bone,  and  the  soft  parts  are  then 
carefully  dissected  from  the  plantar  and 
dorsal  aspects  of  the  foot  through  these 
incisions,  the  left  thumb  being  kept  between 
the  point  of  the  knife  and  the  bones.  The  as- 
tragalo-scaphoid  and  calcaneo-cuboid  joints 
are  then  opened  up  with  a  curved  probe- 
pointed  bistoury,  and  a  keyhole  saw  passed 
between  the  plantar  soft  parts  and  the 
shafts  of  the  metatarsal  bones,  and  these 


are  cut  through  from  below  upwards.  'Ihe 
bones  being  removed,  the  wound  is  fii^piy 
plugged  and  pressure  appUed  with  pads  and 
bandages  before  the  Esmarch's  bandage  is 
removed.  The  first  dressing  is  kept  on  for 
forty-eight  hours,  its  object  being  to  pre- 
vent haemorrhage.  That  this  operation  is 
an  excellent  one  in  Dr.  Watson's  hands  is 
shown  by  five  out  of  his  six  cases  doing 
well.  The  objections  seem  to  be  that  it  is 
done  somewhat  in  the  dark,  and  that,  from 
the  amount  of  bone  Which  has  to  be  re- 
moved by  limited  incisions,  a  good  deal  of 
damage  may  be  done  to  soft  j)arts  unless 
great  care  is  taken.  But  at  the  present 
time,  with  the  advantage  of  antiseptic  treat- 
ment, and  the  thorough  plugging  of  such  a 
wound  which  this  allows,  it  will  be  well 
worth  while  to  make  use  of  the  above 
method  in  favom-able  cases  or  where  am- 
putation is  refused.  The  foot  wiU  of  course 
be  kept  well  raised,  and  morphia  given 
freely  if  required  after  the  operation. 

ifi)  Chopart's  Amimtation. — "Where  the 
siurgeon  finds  it  unadvisable  to  attempt  ex- 
cision, when  the  astragalus  and  os  calcis 
are  really  sound,  he  may,  if  m"ged  to  leave 
as  much  of  the  foot  as  possible,  make  use 
of  the  above  amputation.  But  it  should 
always  be  explained  to  the  patient,  espe- 
cially when  the  disease  has  been  of  a  carious 
nature,  that  he  may  pay  a  heavy  penalty 
for  the  preservation  of  part  of  his  foot  in  the 
shape  of  recurrence  of  the  disease  in  two 
or  more  years'  time.  If  the  amputation 
be  performed,  the  chief  anterior  tendons 
should  always  be  stitched  firmly  into  the 
plantar  flap  to  counterbalance  the  tendo 
AchilHs,  otherwise  tilting  of  the  heel,  fret- 
ting of  the  scar,  and  protrusion  of  the  as- 
tragalus, the  banes  of  this  operation,  are 
very  likely  to  follow. 

(y)  Syme's  and  Pirogoff's  Amputa- 
tions.— "While  the  latter,  when  success- 
ful, leaves  no  doubt  a  firmer,  longer  stump, 
while  it  is  accompanied  by  much  less 
wasting  of  the  calf-muscles,  so  that  the 
power  of  quick  flexion  of  the  knee,  as 
in  rapid  walking,  &c.,  is  much  better  per- 
formed, on  the  other  hand,  the  result  of  a 
Syme,  though  inferior  in  the  above  points, 
is  still  so  excellent  and  useful  that  it 
seems  scarcely  worth  while  to  run  the 
risks  of  reciurence  of  the  disease  and  non- 
union of  the  cut  bones,  risks  which  are 
imdoubtedly  present  where  Pfrogoffs  am- 
putation is  performed  in  cases  of  disease. 
Where  the  bones,  though  externally 
healthy,  are  found  soft  and  fatty  on  sec- 
tion, or  where  the  patient  is  much  pulled 
down  with  suffering  or  advanced  in  years, 
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Syme's  amputation  is  certainly  to  be  pre- 
feiTed. 

Caries  of  the  Cuboid. — Not  very  com- 
mon, probably  owing  to  the  earlier  ossifica- 
tion of  outer  side  of  foot.  When  present, 
may  be  associated  with  disease  of  fourth 
and  fifth  metatarsal  bones.  Excision  should  1 
be  resorted  to  with  hope  of  good  results.  \ 

Cabies  of  the  Metatarsal  Bones. 
This  is  not  at  all  unconmaonin  children ;  in 
adults  it  is  also  met  with  chiefly  as  caries  of 
the  first  metatarsal  bone,  when  attacking  one 
bone  only,  or  of  the  middle  metatarsal  bones 
when  occtuTing  in  combination  with  disease 
of  the  mediotarsal  joints.  Any  of  these 
bones,  if  alone  diseased,  may  be  readily  and 
successfully  extirpated  by  a  longitudinal 
incision  over  their  dorsal  sm'face,  with  small 
incisions  at  right  angles  to  this  at  either  ex- 
tremity, if  need  be.  The  soft  parts  are  to 
be  carefully  separated  either  by  the  point  of 
the  knife,  kept  close  to  the  bone,  or  by  a 
blunt  director  ;  the  head  of  the  bone  is  to 
be  detached  first  and  well  raised,  and  the 
base  then  turned  out,  especial  care  being 
taken  at  this  point  to  avoid  the  plantar  arch. 
The  cartilages  of  the  cimeiforms  or  the 
phalanges  should  be  carefully  examined, 
one  or  two  points  of  sutiures  applied,  and 
drainage  provided  for,  if  need  be,  by  punc- 
turing the  sole  on  the  point  of  dressing- 
forceps  and  passing  through  a  drainage- 
tube  or  '  dr&in.'  The  sesamoid  bones  of 
the  great  toe  should  always  be  left  if 
possible.  It  will  be  foimd  that  the  toes 
sink  considerably  towards  the  tarsus,  but 
the  foot  is,  subsequently,  a  very  useful 
one.  The  writer  considers  the  above 
method  of  removal  by  a  single  incision 
much  superior  to  that  (recommended  for 
the  great  toe)  by  a  single  flap  from  the 
inner  side  or  by  oval  flaps,  as  it  entails  less 
interference  with  soft  parts,  and  as  the  re- 
sulting scar  is  more  entirely  out  of  pres- 
sure. The  treatment  of  that  form  of  caries 
and  necrosis  of  the  metatarsal  bones  which 
is  met  with  in  Perforating  Ulcer  has 
been  described  elsewhere.  Caries  of  the 
metatarso-phalangeal  joint  of  the  great  toe 
has  been  treated  of  under  Bunion. 

"W.  H.  A.  Jacobson. 

TAESAL  CABTILAGES,  Affections 
of  the.    See  Eyelids,  Diseases  of  the, 

TARSAL  JOINTS,  Diseases  of  the.— 
Acute  inflammation  of  the  tarsal  joints  is 
usually  the  result  of  injury,  or  is  of  pyasmio 
origin.  The  symptoms  are  pain,  heat,  and 
swelling  over  the  affected  joints.  The  pain 
IS  acute,  and  much  increased  by  movement 
•or  the  attempt  to  bear  any  weight  on  the 


foot.  The  swelling  is  most  manifest  on  the 
dorsum  of  the  foot. 

For  treatment  the  leg  must  be  placed 
upon  a  spUnt  with  a  foot-piece,  and  leeches 
or  cold  appUed.  In  the  acute  inflammation 
following,  a  sprain,  much  rehef  is  obtained 
I  by  the  early  application  of  leeches.  In  the 
'  pysemic  or  other  forms  in  which  suppuration 
occurs,  matter  must  be  evacuated  and  long 
rest  maintained,  for  ankylosis  of  these  joints 
may  leave  a  very  useful  foot. 

Chronic  disease  of  the  tarsal  joints  is 
commonly  of  scrofulous  origin.  It  may- 
begin  in  a  single  joint,  as  that  between  the 
calcaneum  and  astragalus ;  or  in  a  single 
bone,  making  its  way  thence  into  the  adja- 
cent joint ;  or,  as  is  more  commonly  the 
case,  in  the  synovial  membrane  common 
to  several  of  the  joints. 

Here,  the  early  treatment  of  the  case 
need  not  necessitate  the  disuse  of  the  h'mb. 
A  moulded  leather  splint  will  keep  the  tarsal 
joints  at  rest,  while  the  patient  rests  the  bent 
knee  on  a  peg-leg.  The  health  should  be 
carefully  looked  after,  and  counter-irritation 
by  the  cautery  or  small  blisters  be  used 
from  time  to  time.  If  suppuration  occm's, 
and  caries  of  the  joint  surfaces  is  suspected, 
or  ascertained  by  crepitus  on  movement,  an 
examination  should  be  made  of  the  foot 
during  anaesthesia.  The  limitation  of  the 
disease  will  thus  be  more  clearly  defined ; 
and  if  it  is  found  to  be  confined  to  one  joint, 
the  thickened  synovial  membrane  should 
be  scraped  away,  and  ankylosis  aimed  at. 
Not  infrequently  the  disease,  having  started 
in  one  of  the  bones,  is  limited  to  the  joints 
connected  with  that  bone,  in  which  case  the 
most  satisfactory  results  may  be  obtained 
by  an  excision  of  the  bone  and  the  removal 
of  the  diseased  synovial  membrane.  If, 
however,  a  large  number  of  the  bones  or 
joints  of  the  tarsus  are  affected,  and  the 
disease  is  progressive,  amputation  either  of 
the  whole  or  part  of  the  foot  will  be  indi- 
cated.   See  Tarsal  Bones,  Cfiries  of  the. 

J.  Warrington  Haward. 

TAXIS,  the,  is  the  attempt  to  reduce 
a  hernia  by  manipulation.  It  is  performed 
by  placing  the  patient  in  the  recumbent 
position  and  then  exerting  a  gentle,  steady, 
and  kneading  pressure  on  the  protrusion. 
The  direction  of  the  pressure  must  be  in 
the  direction  of  the  hernia  and  towards  the 
mouth  of  the  sac ;  thus,  in  inguinal  hernia 
the  pressure  should  be  upwards  and  out- 
wards ;  in  femoral  hernia  downwards, 
backwards,  and  then  upwards  and  in- 
wards; and  in  umbilical  hernia  directly 
backwards. 
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Taxis,  if  performed  gently,  is  usually- 
unattended  with  danger,  but  much  know- 
ledge and  care  are  needed  to  ascertain  the 
condition  of  the  contents  of  the  sac. 

In  the  non-strangulated  condition  of 
hernia,  taxis  may  be  used  for  a  quarter  of 
an  hour,  but  the  patient  must  be  carefully 
watched  during  the  attempt  at  reduction ; 
if  the  protrusion  be  intestine,  taxis  rarely 
accompUshes  much  after  ten  minutes  ;  but 
in  simple  epiplocele  the  taxis  may  be  kept 
up  for  a  much  longer  time,  if  a  sensible 
impression  is  made  on  its  size. 

In  enterocele,  the  taxis  should  consist  of 
uniform  steady  pressure,  so  as  to  empty  the 
intestine  of  its  gaseous  and  fluid  contents, 
after  which  the  gut  is  easUy  reduced ;  if  the 
protrusion  is  an  epiplocele,  the  taxis  must 
be  that  of  a  kneading  character,  when  the 
omentum  is  gradually  replaced.  In  the 
latter  case  much  pain  is  often  referred  to 
the  epigastric  region  during  the  taxis,  which 
may  even  be  succeeded  by  faintness  and 
vomiting. 

While  attempts  at  reduction  are  being 
made,  the  sac  should  be  kept  well  pushed 
down  by  the  fingers  of  the  left  hand,  so 
that  it  is  steadied  and  made  as  tense  as 
possible  while  the  hernia  is  being  reduced 
by  the  other  hand.  This  plan  enables  the 
hernia  to  be  more  easily  reduced,  while  the 
liability  to  reduction  en  hloc  is  correspond- 
ingly lessened.  "When  the  hernia  is  large, 
it  must  be  grasped  by  both  hands. 

The  success  of  the  taxis  wiU  be  mate- 
rially influenced  by  placing  the  parts  in 
such  a  position  as  will  render  tense  the 
fibrous  margins  of  the  rings.  The  position 
of  the  thigh  recommended  by  most  sur- 
geons, prior  to  the  attempt  at  reduction,  is 
that  of  semi-flexion,  adduction,  and  rotation 
inwards,  the  effect  being  to  slacken  the  mar- 
gins of  the  rings.  The  writer  believes  that 
in  inguinal  hernia  the  best  position  for 
reduction  is  that  of  simple  extension  of  the 
thigh,  and  in  femoral  hernia  that  of  abduc- 
tion and  rotation  outwards  of  the  thigh, 
thus  rendering  the  apertures  tense,  so  that 
they  are  not  pushed  in  front  of  the  protru- 
sion when  taxis  is  employed. 

Occasionally,  though  very  rarely,  ill- 
effects  have  followed  the  taxis,  it  having 
been  succeeded  by  peritonitis,  and  even  by 
haemorrhage  from  the  bowels. 

It  is  impossible  to  lay  down  definite 
rules  as  to  the  length  of  time  taxis  may  be, 
with  safety,  employed  in  strangulated  hernia. 
This  must  largely  depend  upon  the  ex- 
perience of  the  surgeon,  the  condition  and 
the  previous  treatment  of  the  patient,  the 
nature  and  the  probable  condition  of  the 


contents  of  the  sac,  and  the  anatomical 
relations  of  the  hernia.  If  seen  for  the 
first  time,  the  taxis  should  not  be  used  for 
longer  than  ten  minutes,  and  even  then  only 
gently,  for  more  harm  is  likely  to  accrue 
from  violent  attempts  at  reduction  than  from 
herniotomy.  Eeduction  may  sometimes  be 
facilitated  by  passing  the  tip  of  the  finger 
into  the  ing^uinal,  crural,  or  lunbilical  rings, 
so  as  to  stretch  them.  A  hot  bath  is  fre- 
quently a  valuable  adjunct  to  the  taxis  in 
cases  of  strangulated  inguinal  hernia,  but 
it  seems  to  be  of  little  use  in  those  of  the 
femoral  variety.  The  administration  of  an 
ansesthetic  is  often  of  great  use  in  the  taxis. 

Attempts  at  taxis  should  not  be  em- 
ployed in  cases  in  which  there  is  evidence 
of  sphacelus  of  the  intestine,  in  those  where 
there  is  much  coUapse  of  tho  patient,  in 
those  in  which  there  is  much  abdominal 
pain,  or  in  those  in  which  the  skin  presents 
a  dusky  brown  and  oedematous  appearance, 
indicative  as  this  firequently  is  of  gangrene 
of  the  intestine  or  the  sac.  Length  of  time 
of  strangulation  must  influence  efforts  at 
reduction,  and  it  is  well  not  to  attempt  the 
taxis  when  an  inguinal  hernia  has  been 
strangulated  more  than  four  days,  and  a 
femoral  more  than  three  days.  Apart  from 
the  danger  of  returning  injm-ed  intestine, 
there  is  the  great  risk  of  returning  highly 
septic  fluid  firom  the  sac  into  the  general 
peritoneal  cavity.  See  Hernia,  Strangu- 
lated. John  Langton. 

TAYLOR'S  SPLINT  for  the  hip  is 

composed  of  a  metal  bar  long  enough  to 
reach  along  the  outer  side  of  the  hmb  from 
the  pelvis  to  the  sole  of  the  foot ;  it  is  pro- 
vided with  hinge-joints  opposite  the  hip  and 
knee,  and  the  lower  end  of  it  is  formed  of 
two  pieces,  one  of  which  shdes  within  the 
other  and  is  capable  of  being  fixed  at  the 
requisite  length  by  means  of  a  ratchet.  At 
the  upper  end  of  the  bar  there  is  a  stout 
and  weU-padded  metal  pelvic  girdle,  which 
carries  buckles  to  support  a  perineal  band. 
There  is  another  padded  metal  band  at- 
tached to  the  middle  of  the  thigh-piece,  and 
a  third  band  of  soft  leather  fixed  on  to  the 
leg-piece  just  below  the  joint  for  the  knee. 
At  the  lower  end  of  the  splint  there  is  a 
transverse  bar,  which  may  either  be  fixed 
to  the  sole  of  tBe  boot  or  to  a  foot-piece. 
By  tm-ning  a  key,  the  splint  may  be  length- 
ened or  shortened  as  required.  To  apply 
the  splint,  the  pelvic  gu'dle  and  perineal 
band  should  be  adjusted,  and  the  foot  shoidd 
be  fixed  either  to  the  foot-piece  or  into  tho 
boot,  and  then,  by  a  turn  of  the  key,  the 
splint  may  be  lengthened  until  the  Hmb  is 
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securely  fixed.  Finally,  the  bands  for  the 
thigh  and  leg  should  be  btickled  in  position. 

BiLTON  Pollard. 

TEALE'S  AMPUTATIOjN".  See  Am- 
putations. 

TEETH  AS  A  TEST  OF  AGE.— 
Temporary  Teeth. — The  lower  central  in- 
cisors are  erupted  at  the  age  of  from  six  to 
nine  months,  the  four  upper  incisors  at  ten 
months ;  the  lower  laterals  and  four  first 
molars  a  few  months  later:  then — after  a 
rest  of  four  or  five  months — the  canines, 
and  lastly  the  second  molars ;  the  whole 
being  in  place  by  the  completion  of  the 
second  year.  But  these  dates  are  subject 
to  variations,  even  in  perfectly  healthy 
children,  and  are  of  course  much  delayed 
by  feeble  health,  and  especially  by  rickets. 

Permanent  Teeth. — About  the  sixth  or 
seventh  year,  the  first  molars  come  up, 
next  the  lower  central  incisors,  then  the 
upper  central  incisors,  and  a  httle  later 
the  laterals,  this  bringing  us  to  about  the 
eighth  year.  The  first  bicuspids  appear  in 
the  ninth  or  tenth  year,  then  the  second  bi- 
ciispids,  and  the  canines  about  the  eleventh 
year,  the  lower  having  often  considerably 
preceded  the  upper.  The  so-called  twelve- 
year  molar  is  more  generally  a  year  later 
than  its  name  implies,  and  the  wisdom  teeth 
are  exceedingly  uncertain,  ranging  from  the 
eighteenth  to  the  twenty-fifth  year,  or  any 
later  period. 

When  the  teeth  are  all  in  place,  a  care- 
ful inspection  of  their  working  surfaces  will 
reveal  a  varying  amount  of  wear  in  young 
subjects,  the  teeth  first  cut  having  had  a 
good  many  years  of  additional  attrition; 
but,  owing  to  the  very  various  densities  of 
teeth,  too  much  stress  must  not  be  laid 
upon  the  absolute  amount  of  wear,  which 
will  also  be  greatly  influenced  by  the  accu- 
racy of  the  articulation  of  the  upper  and 
lower  teeth.  Charles  Tomes. 

TELANGEIECTASIS.   See  N^vus. 

TEMPERATURE.  —  Departure  from 
the  normal  temperature  of  the  body  is  so 
frequent  and  so  important  a  sign  of  disease, 
that  an  accurate  knowledge  of  the  claief 
facts  concerning  the  temperature  in  health 
is  essential. 

Source  of  BodAhj  Heat. — The  body  loses 
energy  in  two  ways,  in  the  shape  of  heat 
and  in  the  performance  of  mechanical  work. 
This  energy  is  derived  directly  or  indirectly 
from  the  food.  Food  consists  for  the  most 
part  of  complex  organic  compounds,  the 
molecules  of  which  are  held  together  by  a 


large  amount  of  potential  energy.  The 
whole  of  this  force  is  set  free  when  the 
molecules  are  broken  up  into  their  elements, 
and  it  makes  no  difference  whether  the 
disintegration  is  effected  by  one  or  many 
steps,  or  even  if  the  downward  course  is 
now  and  again  interrupted  by  synthetical 
processes,  in  which  force  is  rendered 
latent. 

When  food-stuffs  are  hwcat  they  set  free 
large  amounts  of  force,  which  have  been 
carefully  measured  and  expressed  as  umts 
of  heat  or  imits  of  work.  The  amoimt  of 
force  set  free  by  the  combustion  of  any  food- 
stuff is  spoken  of  as  its  heat-value.  Now, 
starches  and  fats  are  completely  burnt  in 
the  body  and  yield  up  to  it  their  full  heat 
value  ;  but  proteids  are  reduced  only  to 
urea,  so  that  it  is  necessary  in  thefr  case  to 
subtract  the  heat-value  of  m-ea  fr'om  that 
of  albumen,  to  obtain  the  amount  of  force 
they  give  up  to  the  body. 

When  the  body -weight  is  stationary,  the 
daily  discharge  of  carbon,  hydrogen,  and 
nitrogen  will  exactly  equal  the  quantity  of 
these  elements  taken  in  as  food.  Still,  the 
food  is  not  directly  burnt  by  combination 
with  oxygen  in  the  blood,  but  is  probably 
aU  assimilated  by  the  tissues  to  repair  waste, 
whilst  worn-out  portions  of  the  latter  unite 
with  oxygen  and  are  removed  from  the 
system.  Combustion  of  the  tissues  is, 
therefore,  the  direct  source  of  heat :  aU  are 
being  consiuned  and  aU  yield  energy.  But 
destructive  chemical  changes  go  on  much 
more  rapidly  in  some  tissues  than  in 
others,  and  two — muscle  and  gland — stand 
out  prominently ;  of  these,  muscle  must,  on 
account  of  its  great  bulk,  be  regarded  as  the 
chief  source  of  heat.  Of  the  energy  set  free 
at  each  muscular  contraction  some  dis- 
appears in  doing  work ;  the  rest,  never  less 
than  thi'ee-fourths,  and  often  much  more, 
appears  as  heat.  When  not  contracting, 
muscle,  like  non-working  tissues,  is  slowly 
burnt. 

Heat  may  be  derived,  also,  from  som'ces 
external  to  the  body — e.g.  fire,  hot  bath, 
hot  food — which  affect  it  by  radiation  or 
conduction ;  also  by  transformation  of  other 
forms  of  energy,  especially  motion.  Thus, 
much  of  the  force  with  which  the  blood 
leaves  the  heart  appears  as  heat. 

Without  some  means  of  distributing  the 
heat  developed  so  excessively  in  muscle 
and  gland,  these  tissues,  or  parts  contiguous 
to  them,  would  be  very  hot,  whilst  parts 
consisting  of  skin,  tendon,  and  bone  would 
be  very  cold.  The  circulation  of  the  blood 
is  the  means  by  which  the  temperature 
of  the  different  parts  is  rendered  tolerably 
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imiform ;  it  cannot  be  strictly  compared 
to  a  hot-water  heating  a^jparatus,  for  the 
blood  is  not  warmed  at  one  furnace,  but 
receives  more  or  less  heat  from  every  tissue 
through  which  it  passes.  In  some  parts — 
e.g.  the  limbs,  and  superficial  parts  gene- 
rally— it  loses  more  heat  than  it  gains ; 
whilst  in  the  central  portion  of  the  trunk  it 
gains  more  than  it  loses,  the  blood  in  the 
hepatic  veiu  being  the  hottest  in  the  body. 
The  more  rapid  the  circulation  in  a  part, 
the  less  the  heat  lost  by  a  given  quantity  of 
blood  in  its  passage  through  it ;  consequently, 
the  temperatiure  of  a  superficial  part  becomes 
more  and  more  equal  to  that  of  the  viscera 
as  the  rate  of  blood-flow  through  it  rises,  but 
sinks  rapidly  under  opposite  conditions. 

Under  such  circumstances  the  tempera- 
ture of  the  body  cannot  be  the  same  every- 
where ;  the  more  peripheral  parts  must  be 
colder  than  the  more  central.  Consistently 
with  health  the  sm-face  temperature  may 
vary  greatly  ;  but  that  of  the  internal  parts 
remains  remarkably  constant,  even  imder 
conditions  of  great  external  heat  and  cold. 
This  maintenance  of  the  exact  balance  be- 
tween the  production  and  loss  of  heat  indi- 
cates the  existence  of  a  very  sensitive  regu- 
lating apparatus,  which  may  act  either  upon 
the  loss  or  production. 

Heat  is  lost  by  radiation  and  conduc- 
tion from  the  surface  of  the  skin,  by  evapo- 
ration from  the  skin  and  pulmonary  mucous 
membrane,  by  warming  air  and  other  in- 
gesta.  It  is  easy  to  see  how  loss  of  heat, 
through  these  channels,  may  be  increased 
or  diminished  as  depression  or  elevation  of 
the  body  temperature  may  require.  With 
regard  to  the  lungs,  the  larger  the  quantity 
of  cool,  dry  air  inhaled,  the  greater  the  loss 
of  heat.  We  cannot  make  much  use  of  this 
therapeutically,  but  in  fever  and  during 
exercise  respiration  is  natm-ally  quickened. 
Mvich  more  heat  is  lost  fi'oni  the  sTiin,  and 
this  loss  is  greater  the  more  rapid  the 
blood-flow  through  the  skin.  Dilatation  of 
the  skin-vessels,  such  as  occurs  during 
strong  exercise,  therefore  tends  to  keep 
down  the  temperature.  As  a  rule,  dilata- 
tion of  the  cutaneous  vessels  is  accompanied 
by  increased  secretion  of  sweat,  but  not  al- 
ways. The  secretion  of  sweat-glands  seems 
to  depend  upon  stimulation  of  their  secre- 
tory nerves,  just  as  that  of  the  submaxillary 
depends  upon  excitation  of  the  chorda  tym- 
pani,  without  which  no  congestion  of  the 
gland  will  produce  secretion.  So  rapidly  is 
heat  lost  from  a  fi-eely  sweating  skin,  that, 
if  circumstances  favour  evaporation,  httle 
or  no  rise  of  temperature  wUl  be  found  in  a 
person  exposed  to  air  at  100°  C,  (148°  P.) 


On  the  other  hand,  contraction  of  the 
slcin- vessels  diminishes  loss  of  heat  greatly ; 
it  is  induced  by  external  cold. 

Next,  there  are  many  facts  which  show 
that  the  production  of  heat  also  varies, 
and  takes  its  share  in  the  regulation  of 
temperature.  Perhaps  the  most  conclusive 
is  the  increased  absorption  of  oxygen  and 
discharge  of  carbonic  acid  upon  simple  ex- 
posure to  cold,  proving  that  increased  com- 
bustion of  tissue  is  going  on  ;  as  occurs  also 
in  fever.  From  these  and  other  facts  it  is 
behoved  that  there  is  a  centre  above  the 
medulla  oblongata,  possibly  in  the  pons, 
which  regulates  the  temperature  of  the  body, 
being  in  close  connection  with  the  vaso- 
motor centre  and  having  control  over  the 
metabolism  of  some,  if  not  of  all,  the  tissues. 

An  absolute  normal  temperature  of  man 
cannot  be  spoken  of,  for  the  temperature 
varies  in  different  parts  of  the  body ;  and 
even  in  central  parts,  where  it  is  most  con- 
stant, undergoes  certain  daily  variations. 
Nor  are  the  limits'  of  these  variations  the 
same  in  all  healthy  individuals.  A  tem- 
perature which  would  be  normal  in  one 
part  at  a  certain  time  of  day,  would  be  ab- 
normal in  another  part  at  the  same  time ; 
and  the  normal  temperatm-e  of  a  part  in 
one  person,  might  be  abnormal  for  another 
person.  The  term  '  normal  temperatiire  ' 
is  somewhat  loosely  used  to  express  a  tem- 
perature falling  within  the  limits  experience 
has  fixed  as  the  extremes,  beyond  which 
the  temperatm'e  does  not  pass  in  health. 

Diurnal  Variations.- — The  rectal  tem- 
perature in  most  healthy  adults  reaches  a 
minimum  of  about  97°-5  F.  (36°-5  C.)  be- 
tween 5  and  6  a.m.  It  rises  somewhat  rapidly 
up  to  10  or  11  A.M.,  and  then  more  slowly 
to  5  or  6  P.M.,  when  it  reaches  a  maximum 
of  99°-5  F.  (37°-5  0.)  After  8  p.m.  it  slowly 
falls.  The  total  range  is  generally  less 
than  2°  F.,  in  many  people  considerably 
less.  The  maximum  and  minimum  are 
not  attained  at  the  same  time  in  all  people. 
Ordinarily,  the  temperature  pursues  the 
same  course,  whether  the  individual  is 
sleeping  or  waking ;  but  it  is  said  that  pro- 
longed working  at  night  and  sleeping  in  the 
day  will  transpose  the  times  of  occurrence 
of  the  maximvmi  and  minimum. 

Sex  has  no  influence  upon  temperature ; 
normal  menstruation  has  no  effect. 

Age. — The  new-born  child  is  shghtly 
warmer  than  the  uterus  of  the  mother,  and 
for  some  daj's  the  average  temperature  is 
high.  The  diurnal  variation  in  a  baby  is 
greater  (3°  F.)  and  less  regular  than  in  an 
adult.  Up  to  puberty  there  is  a  slow  loss  of 
0'4°  F.  on  the  average  daily  temperature ; 
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and  as  much  again  is  lost  up  to  fifty.  After 
sixty  the  average  rises,  and  at  eighty  equals 
that  of  a  baby.  This  rise  is  certainly  not 
due  to  more  active  nutritive  exchange,  but 
perhaps  is  accounted  for  by  the  anssmic 
dry  skin  of  old  age. 

Food. — It  is  said  that  during  the  solu- 
tion of  sohd  food  a  shght  fall  of  rectal  tem- 
perature occurs  ;  all  agi-ee  that  during  ab- 
sorption there  is  a  sHght  rise.  Taken  during 
the  natiu-al  daily  rise,  food  may  temporarily 
increase  it  0*5°  F. ;  but  it  will  not  do  more 
than  delay  the  natural  fall.  Simple  hot 
drinks  cause  a  passing  elevation,  but,  by 
increasing  the  cutaneous  circulation,  they 
render  the  loss  of  heat  greater.  Alcohol 
lowers  the  temperature,  perhaps  in  a  similar 
way.  Strong  coffee  causes  a  rise  of  0*4  to 
0"7°F.,  reaching  a  maximum  in  an  hom' ; 
tea  has  a  weaker  effect. 

Exercise. — Muscular  action  raises  the 
temperature ;  this  is  seen  in  infants  after 
crying,  between  the  pains  of  labour,  in 
tetanus,  and  severe  exercise.  Rest  lowers 
the  surface  temperature,  a  difference  being 
noted  even  between  lying  and  standing. 

The  Thermometer. — A  mercurial  instru- 
ment, maximum  registering,  to  do  away 
with  the  difficulty  of  readmg  in  situ,  is 
used.  Besides  being  accurate,  a  clinical 
thermometer  should  be  sensitive  and  quick- 
acting.  Sensitiveness  varies  with  the  length 
of  the  degree  ;  the  larger  the  bulb  and  the 
finer  the  bore  of  the  tube,  the  longer  the 
degree.  The  bulb  cannot  be  very  large,  as 
size  would  interfere  with  its  introduction ; 
the  largest  size  and  fullest  contact  with 
surrounding  parts  are  obtained  by  making 
it  cylindrical.  QuicJcness  of  action  is  given 
by  a  small  bulb  of  thin  glass,  and  of  such 
shape  that  the  mercury  exposes  a  wide 
surface  to  the  tissues.  Quickness  of  action 
may  be  increased  by  warming  the  bulb 
before  insertion  almost  to  the  tempera- 
ture of  the  patient.  Sensitiveness  and 
quickness  of  action  therefore  require  some- 
what different  makes  of  thermometer ;  the 
mean  must  be  struck,  and  strength  for  prac- 
tical purposes  must  not  be  left  out  of  ac- 
count. Thermometers  are  best  made  with- 
out any  external  constriction  between  the 
bulb  and  stem.  For  clinical  purposes,  a 
degree  clearly  divided  into  tenths  or  even 
into  fifths  is  sufficient ;  and  only  that  por- 
tion of  the  scale  lyhig  between  95°  and  110° 
18  ordinarily  required. 

In  talcing  a  temperatwe  it  is  necessary : 

1.  To  be  sure  that  no  local  influence— 
e.g.  unusual  exposure,  passage  of  cold  air, 
or  of  hot  or  cold  fluids  over  it— has  affected 
the  temperature  of  the  part  selected. 


2.  To  secure  the  most  complete  contact 
of  the  bulb  with  surrounding  parts ;  for 
perfect  accui-acy  the  column  of  mercury 
should  not  be  exposed. 

3.  To  allow  ample  time  for  the  mercury 
throughout  to  obtain  the  temperatm'e  of  the 
cavity. 

4.  To  read  the  thermometer  with  the 
axis  of  the  eye  vertically  over  the  point  of 
the  index. 

5.  If  the  result  is  imexpected,  to  repeat 
ttB  observation  with  extra  caution  and 
with  a  well-known  instrument. 

Temperatures  are  usually  taken  in  the 
axilla  or  mouth ;  less  often  in  the  rectum 
(always  in  childi'en)  or  vagina.  Of  these, 
the  rectum  is  certainly  the  best ;  for  it  re- 
presents much  more  nearly  than  mouth  or 
axilla  the  temperature  of  internal  organs, 
and  is  much  less  exposed  to  distm-bing  local 
influences.  Even  its  temperature  is  some 
tenths  cooler  near  the  anus  than  two  to 
three  inches  up ;  the  thermometer  should 
therefore  be  passed  well  up  the  bowel. 
Ordinarily  the  axilla  is  '5°  to  1°  cooler  than 
the  rectum  ;  but  in  old  people  in  health  the 
difference  may  be  as  much  as  3°  (Charcot). 
Further,  the  temperature  of  the  axilla  con- 
tinues to  rise  slowly  for  at  least  twenty 
minutes  after  it  is  converted  into  a  closed 
cavity,  by  laying  the  arm  across  the  chest. 

The  temperature  of  a  limb  can  generally 
be  taken  by  placing  a  thermometer  in  the 
fold  of  the  flexed  elbow  or  knee,  and  thus 
surrounding  it.  But  it  is  difficult  to  obtain 
measurements  of  the  temperatures  of  flat 
surfaces,  as  the  scalp.  Surface  thermo- 
meters are  generally  made  with  long  bulbs 
coiled  at  right  angles  to  the  stems,  so  that 
one  side  lies  in  close  contact  with  the  sm*- 
face,  the  other  being  closely  siurrounded  by 
wood,  vulcanite,  enclosed  air,  or  some  good 
non-conductor.  Two  thermometers  should 
be  used,  a  comparative  observation  on  the 
opposite  side  being  made.  Half  an  hour's 
contact  is  generally  necessary. 

Stanley  Boyd. 

TEMPORAL  ARTERY,  The,  is  one 
of  the  terminal  branches  of  the  external 
carotid ;  it  commences  opposite  the  neck  of 
the  condyle  of  the  lower  jaw,  it  ascends 
over  the  zygoma  immediately  in  front  of 
and  above  the  tragus,  and  finally  ends,  on  a 
level  with  the  highest  point  of  the  ear,  by 
dividing  into  anterior  and  posterior  super- 
ficial temporals. 

Ligation. — The  trunk  of  the  artery  is 
reached  by  an  incision  commencing  over 
the  zygoma  just  above  and  in  front  of  the 
tragus,  and  carried  vertically  upwards  for 
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the  distance  of  one  inch.  Cut  through  the 
cutaneous  sti-uctiu-es,  but  raise  the  deeper 
tissues  upon  a  director.  Pass  the  needle 
from  behind  in  order  to  avoid  the  vein  and 
the  auriculo-temporal  nerve,  which  accom- 
pany the  artery.  The  anterior  temporal 
pursues  a  wavy  course  along  the  limit  of 
the  hair  in  front  of  the  temple ;  the  pos- 
terior temporal  continues  the  vertical  di- 
rection of  the  main  trunk  towards  the  top 
of  the  head.  Either  vessel  may  be  secured 
at,  or  immediately  below,  a  bleeding  point 
by  ordinary  hgatm-e  or  by  acupressure. 

James  Cantlie. 

TEMPORO  -  MAXILLARY  ARTI- 
CULATION, Diseases  of  the.— Inflam- 
mation may  lead  to  complete  anliylosis 
of  the  joint,  and  consequent  immobility  of 
the  jaws.  Arthritis  occurs  as  the  result  of 
injury  or  of  constitutional  affection. 

In  children  it  follows  the  exanthemata, 
and  is  often  connected  with  suppuration  in 
the  tympanum. 

In  adults  it  is  of  a  rheumatic  or  gouty, 
and  therefore  more  chronic  character.  Rheu- 
matoid arthritis  also  affects  the  temporo- 
maxillary  articulation,  and  leads  to  great 
suffering,  fr-om  the  painful  movement  of  the 
jaw.  In  two  patients  the  writer  has  noticed 
the  characteristic  enlargement  of  the  con- 
dyle and  neck  of  the  bone,  with  protrusion 
of  the  chin  to  the  opposite  side,  described 
by  Robert  Adams  in  his  great  work  on  the 
subject.  This  disease  does  not,  however, 
lead  to  the  osseous  ankylosis  or  synostosis, 
which  is  met  with  in  cases  of  common 
arthritis  with  suppuration. 

Treatment. — In  acute  inflammation  of 
the  joint,  leeching  and  fomentations,  with 
timely  evacuation  of  pus,  would  be  the  ap- 
propriate treatment.  In  the  more  chronic 
forms,  attention  to  the  constitutional  dia- 
thesis, and  the  frequent  application  of  bhs- 
ters  over  the  joint,  offer  the  best  chance  of 
relieving  the  patient,  but  the  treatment  is 
eminently  unsatisfactory. 

Dr.  GoodwiUie,  of  New  York,  has  in- 
geniously proposed  to  produce  extension 
between  the  siurfaces  of  the  temporo-maxil- 
lary  articulation  by  fitting  blocks  upon  the 
molar  teeth,  and  then  drawing  up  and  fixing 
the  chin,  and  gives  several  cases  in  which 
a  cure  was  thus  brought  about. 

The  ankylosis  resulting  fr-om  articular 
inflammation  may  be  fibrous  or  osseous, 
and  the  diagnosis  can  only  be  made  when 
the  patient  is  thoroughly  narcotised. 

Fibrous  adhesions  may  be  broken  by 
forcibly  opening  the  jaws,  but  very  great 
subsequent  care  will  be  necessary  to  pre- 


vent re-imion,  and  it  may  be  better  to  do 
Esmarch's  operation  of  division  of  the  bone 
in  front  of  the  angle. 

In  cases  of  ankylosis  of  the  temporo- 
maxillary  joint,  the  operation  of  excising 
the  condyle  of  the  jaw  has  been  performed 
in  a  few  instances.  The  first  removal  of 
the  condyle  was  by  Professor  Humphry,  of 
Cambridge,  and  was  undertaken  for  chronic 
rheumatic  arthritis,  and  the  writer  performed 
the  same  operation  in  a  case  of  enormous 
hypertrophy  of  the  neck  and  condyle  of  the 
jaw.  In  cases  of  complete  '/synostosis  of 
the  articulation,  it  is  more  satisfactory  to 
chisel  thi'ough  the  neck  of  the  condyle  and 
remove  a  portion  of  it  rather  than  to  in- 
terfere with  the  articulation  itself.  This 
operation  gives  very  good  results,  and  the 
slight  damage  to  the  facial  nerve  resulting 
from  the  necessary  incision  parallel  to  the 
zygoma  is  unimportant. 

Christopher  Heath. 

TENACULUM  is  a  sharp-pointed  hook 
which  is  fixed  on  a  handle ;  it  was  formerly 
used  for  taking  up  arteries  on  the  sm'face 
of  wounds,  but  for  this  purpose  it  is  now 
superseded  by  Liston's  bulldog-forceps.  It 
is  a  very  useful  instrument  for  drawing  the 
trachea  upwards,  and  for  steadying  it  whilst 
its  rings  are  being  divided  and  whilst  the 
tracheotomy  tube  is  being  inserted. 

Bjxton  Pollard. 

TENDONS,  Affections  of.— Wounds 
OF  Tendons  may  be  subcutaneous  or  open. 
The  former  are  usually  inflicted  sm-gi- 
cally,  and  are  treated  of  tmder  Tenotomy. 
It  will  be  sufficient  to  say  here  of  these 
wounds  that  they  heal  readily,  give  rise 
to  no  constitutional  disturbance,  and  re- 
quire very  httle  treatment  beyond  what 
is  necessary  for  the  correction  of  the  de- 
formity on  accoimt  of  which  the  operation 
was  performed.  Open  wounds  impUcating 
tendons  will  require  to  be  treated  on  the 
general  principles  appUcable  to  such  in- 
juries. See  Wounds,  Treatment  of.  As 
regards  the  tendon,  the  treatment  is  simple. 
The  severed  ends  must  be  imited.  This  may 
be  effected  by  stitching  vrith  carbolised  cat- 
gut, chromic  gut,  or  silver  sutures.  The  two 
latter  are  better,  because  they  do  not  loose 
their  hold  so  readily  as  the  common  catgut. 
In  an  aseptic  wound  chromic  g^t  is  best, 
but  in  a  suppurating  woimd  silver  would  be 
necessary.  In  this  last  instance,  however, 
it  is  very  doubtful  whether  union  would  be 
effected,  sloughing  of  a  portion  or  whole  of 
the  tendon  being  more  probable  than  umon. 
In  sewing  the  ends  of  tendons  a  curved 
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needle  is  best,  and  the  continuous  suture 
(vmless  silver  is  used).  It  is  always  ad- 
visable to  make  the  parts  aseptic,  if  possible, 
and  prevent  suppui-ation.  For  if  the  latter 
■event  occurs,  there  is  apt  to  be  spreading  of 
the  inflammation  along  the  tendon  sheath 
■or  sheaths,  and  sloughing  of  the  tendons 
themselves.  In  the  after-treatment  such  a 
position  of  the  parts  should  be  adopted  as 
would  reUeve  all  strain  on  the  tendon. 

EuPTURE  OF  Tendons  occurs  only  in 
adults,  is  caused  by  sudden  muscular  con- 
traction, and  is  most  common  in  the  lower 
extremity.  The  tendo-Achilhs  is  most  fre- 
quently torn,  next  the  Ugamentmn  patellte, 
which  is  ia  reahty  part  of  the  tendon  of  the 
quadriceps  extensor  cruris ;  in  the  upper 
•extremity,  the  tendons  of  the  biceps  and 
triceps.  The  accident  occurring  in  the 
lower  extremity  is  usually  from  the  person 
shpping,  and  maldng  a  sudden  effort  to 
prevent  himself  falling.  The  patient  feels 
as  if  the  part  had  been  struck ;  there  is  a  i 
sharp  pain  for  a  moment ;  he  falls  to  the 
ground  and  is  tmable  to  move  the  limb,  and 
in  some  cases  a  crack  has  been  heard.  On 
examining  the  injured  part,  a  distinct  de- 
pression is  felt  at  the  point  of  ruptm-e.  The 
muscle  is  drawn  up,  and,  in  the  case  of  the 
hgamentmn  patellae,  the  patella  is  drawn  up 
also,  thus  making  the  diagnosis  easy  as  be- 
tween fracture  and  rupture.  Treatment  is 
directed  towards  approximation  of  the  torn 
ends  of  the  tendon.  This  may  be  done 
by  position.  In  the  case  of  rupture  of 
the  tendo-AchiUis,  the  leg  should  be  flexed 
on  the  thigh  and  the  foot  extended.  The 
patient  may  Ue  in  bed  or  be  permitted  to  go 
about  with  crutches,  and  the  leg  kept  up  by 
means  of  a  cord  passed  through  the  heel  of 
a  sUpper  and  secured  to  a  belt  round  the 
thigh.  "When  the  hgamentum  patellse  is 
ruptured,  the  hmb  should  be  kept  straight 
and  elevated,  and  the  patella  should  be 
drawn  down  by  strips  of  plaster,  or  by  ban- 
daging, as  in  fracture.  See  Patella,  Frac- 
ture of  the.  A  more  thorough  method  of 
treatment  is  to  suture  the  ends  together. 
See  Wounds  of  Tendons.  This  should 
always  be  done  with  strict  antiseptic  pre- 
cautions. Such  an  operation  cannot  be 
performed  when  the  tendon  is  torn  from 
its  insertion. 

Union  of  Tendons.— Union  takes  place 
more  quickly  in  cut  than  in  torn  tendons. 
Also  much  more  quickly  and  accurately 
when  they  are  stitched  than  when  they  are 
not.  In  chUdren  union  has  been  observed 
m  two  or  three  days,  and  m  adults  use  of 
the  part  has  been  possible  after  a  fortnight, 
or  even  ten  days.   It  is  doubtful  whether 


tendons  contained  in  sheaths  unite  as  readily 
as  those  which  are  not ;  but  there  is  no 
doubt  that  the  latter  are  more  prone  to 
slough  after  injury.  Every  care  should  be 
taken  in  their  case,  therefore,  to  promote 
imion  and  avoid  inflammation. 

The  new  material  which  unites  the  ends 
of  severed  tendons  is,  at  first,  coimective 
tissue  with  a  large  amount  of  cellular  ele- 
ments. Gradually  the  cells  diminish  and 
the  fibres  increase,  the  structure  at  the  same 
ti3e  becoming  stronger  and  harder,  and 
like  the  original  tissue.  "WMle  this  process 
is  going  on  months  may  elapse,  the  time 
varying  according  to  the  amount  of  new 
material  that  has  to  be  formed.  At  first 
this,  when  soft,  is  capable  of  being  drawn  out, 
and  advantage  of  this  fact  is  taken  where 
tendons  are  cut  {see  Tenotomy)  for  defor- 
mities, most  surgeons  allowing  the  divided 
ends  to  unite  first  and  then  extending  them 
gi-adually  by  apparatus.  It  must  always 
be  remembered  that  the  new  fibrous  ma- 
terial has  also  the  property  of  contracting, 
and  retains  this  for  a  long  time. 

Dislocation  or  Displacement  of  Ten- 
dons.— Those  most  frequently  supposed  to 
be  displaced  are  the  long  head  of  the  biceps 
at  the  shoulder ;  the  tendon  of  the  extensor 
carpi  ulnaris  at  the  wrist,  in  cases  of  fracture 
of  the  lower  end  of  the  radius ;  and  the  ten- 
don of  the  peroneus  brevis  at  the  outer  ankle. 

Causes. — Most  of  the  cases  recorded 
have  been  associated  with  arthritic  disease, 
or  connected  with  some  injury,  such  as 
fr'acture.  Dislocation  of  the  tendon  alone 
may,  however,  occur  from  injury,  and  in  such 
a  case  diagnosis  should  be  easy.  The  tendon 
will  be  felt  in  an  abnormal  situation,  while 
a  hollow  will  b.e  left  where  it  came  from. 
The  muscle  which  acts  through  it  will  be 
inefficient,  and  the  joint  acted  on  will  be 
stiff  or  useless.  The  tendon  vrill  probably 
be  easily  replaced  after  it  is  relaxed,  but 
will  not  be  Kkely  to  remain  in  its  position 
on  accoimt  of  the  sheath  being  torn. 

Treatment  will  consist  in  replacing  and 
retaining  the  tendon  in  position,  if  possible, 
by  strips  of  plaster,  bandaging,  or  other 
means.  Inflammation  will  be  prevented 
by  cold  applications,  and  after  a  few  days 
l^assive  movements  should  be  employed  to 
prevent  adhesion  of  the  tendon.  Should 
reduction  or  retention  be  impossible,  the 
patient  may  be  comforted  with  the  assm*- 
ance  that  the  parts  will  ultimately  become 
almost  as  useful  as  ever. 

Dislocated  tendons  are  favourite  in- 
juries with  'bone-setters.'  What  they 
generally  treat  as  such  (and  not  infr-e- 
quently  successfully)  are  adhesions  of  ten- 
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dons  to  theii-  sheaths  after  injury  or  rheu- 
matism.   See  Bone-setting. 

Inflammation  of  the  Sheaths  of 
Tendons.  —  Tendons  themselves  do  not 
often  inflame,  but  then-  sheaths  do.  This 
affection  is  always  a  serious  matter.  It  may 
be  divided  into  three  varieties  : — 1.  Simple 
Acute  Thecitis,  or  Tenosynovitis;  2.  Simjjle 
Chronic  Thecitis ;  and,  3.  Supj)urative 
Thecitis,  of  which  last  whitlow  is  a  com- 
mon example. 

Acute  Thecitis. — Causes.  Injury,  strain, 
wound,  am^Dutation,  rheumatism,  extension 
of  inflammation  from  a  neighbouring  joint. 

Syviptoms. — Pain  along  the  tendon  or 
tendons,  aggravated  by  movement  or  pres- 
sure, sweUing  extending  at  first  in  the  line 
of  the  tendons,  a  peculiar  sensation,  re- 
sembling crepitation,  imparted  to  the  fingers 
when  passed  over  the  part,  due  to  the  pre- 
sence of  fluid  in  the  sheath ;  lastly  there 
may  be  fluctuation. 

Besults, — There  may  be  recovery  under 
proper  treatment,  supervention  of  chronic 
conditions,  adhesion  of  the  tendon  to  its 
sheath  from  effusion  and  organisation  of 
lymph,  suppuration,  which  is  Uable  to  ex- 
tend, and  lastly  sloughing  of  the  tendon  or 
tendons. 

Treatment. — East,  fomentations,  leeches, 
blisters,  incision  to  relieve  tension.  When 
BUiDpm'ation  has  taken  place,  immediate 
and  free  incision  is  always  necessary  if  the 
tendon  is  to  be  saved.  Even  when  the 
effusion  is  only  serous  or  sero-pm-ulent, 
aseptic  incision  may  be  advisable.  Thorough 
drainage  should  be  provided. 

Chronic  Thecitis. — Causes. — Previous 
inflammation,  injury  (more  especially  a 
sprain),  and  the  rheumatic  condition. 

Syviptoms. — Pain  and  stiffaess,  weak- 
ness of  the  part  (always  a  prominent 
symptom),  tenderness  and  swelling,  crepi- 
tation, or  creaking  from  effusion.  Loose 
bodies  like  melon-seeds  may  be  in  the  fluid 
contained  in  the  sheaths.  There  is  not  in- 
frequently rheumatic  arthritis  of  a  neigh- 
bouring joint. 

Treatment  should  be  constitutional  if 
there  is  rheimiatism  or  arthritis  present; 
locally  rest  (if  possible),  counter-irritation, 
pressm'e  by  strapping  or  elastic  bandaging, 
tapping  if  there  is  much  effusion,  or  fi'ee 
aseptic  incision  if  there  are  lymph-bodies. 
Permanent  weakness  of  the  part  from  want 
of  use,  contractions  or  adhesions  of  the 
tendons  to  their  sheaths,  are  very  apt  to 
follow. 

Diagnosis. — Sometimes  some  difficulty 
may  arise  in  cases  of  acute  or  chronic 
thecitis  in  differentiating  them  from  sprains 


or  even  fractures,  and  from  disease  of  a 
joint.  As  regards  the  first,  the  two  affections 
are  often  combined;  in  fact,  inflammation 
along  the  hne  of  one  or  more  tendons  is  an 
almost  necessary  concomitant  of  a  sprain  of 
a,  joint.  Where  thecitis  exists  alone,  the 
limitation  of  the  pain  and  swelling  at  first 
to  the  Hne  of  the  tendons,  and  the  absence 
of  ecchymosis  afterwards,  should  be  suffi- 
cient guides.  The  situation  in  which  in- 
flammation of  tendon-sheaths  is  hable  to 
be  mistaken  for  fr-actm-e  is  above  the  outer 
ankle,  where  the  peronei  tendons  cross  the 
fibula,  in  which  situation  the  presence  of 
crepitation  and  pain  on  pressure  are  apt  to 
make  the  hasty  observer  suppose  that  what 
he  feels  is  the  crejpitus  of  a  Pott's  fr-acturo 
obscured  by  swelling.  The  diagnosis  should 
be  made  out  by  the  absence  of  defoi-mity 
and  unnatural  mobility  at  the  paiaful  part, 
by  the  ascertained  integrity  of  the  fibula, 
and  by  the  mode  of  injury,  which  would  not 
be  eversion  of  the  foot.  Diagnosis  from 
disease  of  a  joint  would  be  made  by  atten- 
tion to  the  exact  situation  of  the  pain, 
swelling,  &c. 

Suppurative  Thecitis. —  This  is  most 
commonly  met  with  in  thi-ee  forms.  First, 
in  connection  with  amputations  and  ex- 
cisions, where  there  is  suppm-ation  which 
extends  to  and  along  the  tendon  sheaths; 
secondly,  in  cases  of  compound  fi-actures  or 
dislocations  with  suppm-ation ;  and,  thirdly, 
in  cases  where  the  suppm-ation  commences 
in  the  sheath,  as  in  whitlow  of  the  finger. 
The  sjrmptoms  are  those  of  suppuration 
generally;  feveiishness,  often  preceded  by 
a  rigor ;  swelling  ;  heat ;  redness,  which  in 
the  case  of  a  whitlow  disappears  whenever 
tension  is  marked.    Pain  is  always  great. 

Treatment  consists  in  free  incision.  See 
Whitlow. 

Tumours  of  Tendons.  —  Fibromata, 
Enchondromata,  Osteomata,  Cysts  (in  the 
form  of  gangUa),  and  Gmnmata.  Tendons 
are  not  Hable  to  be  affected  by  new-forma- 
tions, but,  on  the  contrary,  resist  their 
invasion  longer  than  most  textm-es.  See 
Tumours;  Ganglion;  Burs^,  Affections 
of.  A.  G.  Miller. 

TENO-SYNOVITIS.  See  Tendons, 
Affections  of. 

TENOTOMY  sigrdfies  the  subcutaneous 
division  of  tendon  or  fascia. 

A  narrow-bladed  knife  is  introduced  a 
short  distance  fi'om  the  tendon  to  be 
operated  on,  and,  guided  by  the  finger,  made 
to  divide  it.  On  its  withdrawal,  a  piece 
of  folded  Hnt,  with  a  strip  of  soap-plaster 
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across  to  fix  it,  is  placed  on  the  puncture, 
and  the  foot  is  handaged  to  a  splint,  and 
kept  at  rest  for  four  or  five  days  until  the 
puncture  is  healed.  The  result  is  the  same 
as  if  no  wound  of  the  skin  at  all  had  been 
made,  and  as  if  no  communication  had 
ever  existed  between  the  severed  tendon 
and  the  external  air. 

It  has  been  shown  on  dissection,  and 
proved  by  experience,  that  the  ends  of  a 
divided  tendon  become  perfectly  united  by 
an  intervening  substance,  which,  after  a 
time,  becomes  indistiaguishable  from  the 
rest  of  the  tendon,  and  that  the  lengthening 
of  the  tendon  by  this  means  can  be  regu- 
lated by  the  extent  to  which  the  new  tissue 
is  gradually  stretched  during  the  first  few 
weeks  after  tenotomy. 

In  the  performance  of  tenotomy,  care 
must  be  taken  to  keep  the  knife  close  to 
the  tendon  to  be  divided,  so  that  no  artery 
or  nerve  may  be  injured.  But,  as  in  al- 
most all  cases  requiring  this  operation,  the 
tendon  or  fascia  is  unnaturally  prominent, 
owing  to  its  contracted  condition,  there  is 
not  the  same  difficulty  in  finding  it  that 
there  would  be  in  the  normal  state,  nor  is 
there  the  same  danger  of  wounding  adjacent 
structures. 

The  chief  tendons  and  fasciEe  that  may 
require  division  are  : — The  tendo  Achillis, 
the  tibiaHs  posticus,  the  tibialis  anticus,  the 
peroneus  longus  and  brevis,  the  plantar 
and  the  palmar  fascia,  the  extensor  longus 
digitorum  with  the  peroneus  tertius,  the 
biceps  femoris,  the  semitendinosus  and 
the  semimembranosus,  the  sterno-mastoid. 
There  are  some  others  that  may  require 
division,  but  these  require  no  separate  de- 
scription. The  method  in  which  the  ten- 
dons mentioned  above  are  operated  upon  is 
as  follows : — 

The  Tendo  Achillis. —  The  operator 
sits  at  the  end  of  a  table,  with  the  assistant 
on  his  left.  The  patient  lies  on  his  face  on 
the  table,  with  his  foot  shghtly  overhanging 
the  end.  The  assistant  then  grasps  the  calf 
of  the  leg  with  his  left  hand,  and  the  an- 
terior part  of  the  foot  with  his  right,  and 
flexes  it  sUghtly,  thus  bringing  the  tendon 
prominently  forward.  The  operator  then 
puts  his  left  thumb  on  the  tendon,  and  in- 
troduces a  sharp-pointed  tenotome  flatwise 
beneath  it,  and  at  this  moment  the  assist- 
ant, making  further  extension,  he  turns  the 
knife  and  divides  it  from  below  upwards. 
When  the  assistant  feels  the  tendon  give  way, 
ho  relaxes  the  extension.  This  is  knp'ortant, 
for,  if  it  is  not  done,  there  is  some  danger 
of  the  knife  slipping  through  the  skin.  In 
this  operation  the  knife  may  be  introduced 
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either  on  the  inner  or .  outer  side  of  the 
tendon ;  but  in  the  latter  case  it_  must  be 
remembered  that  the  posterior  tibial  artery 
is  not  far  from  the  point  of  the  Imife,  which 
should  not  be  thrust  in  too  deeply.  With 
ordinary  care  there  is  no  danger  of  wound- 
ing the  vessel. 

The  Tibialis  Posticits. — The  operator 
sits  at  the  foot  of  a  table,  with  the  assistant 
on  his  left.  The  patient  Ues  on  the  same 
side  as  the  deformed  foot,  and,  the  other 
footl&eing  held  out  of  the  way,  the  assistant 
grasps  the  leg  firmly  just  below  the  knee 
with  his  left  hand,  and  with  his  right  holds 
the  foot  well  flexed  in  the  deformed  posi- 
tion. The  operator  then  feels  for  the  inner 
edge  of  the  tibia,  and  just  over  this,  and 
about  an  inch  (two  inches  in  an  adult) 
above  the  tip  of  the  internal  malleolus, 
makes  a  puncture  with  a  sharp-pointed 
tenotome,  and  passing  it  down  to  the  edge 
of  the  tibia,  and,  guided  by  this,  opens  the 
sheath  of  the  posterior  tibial  tendon.  The 
sharp-pointed  knife  is  then  withdrawn,  the 
assistant  being  careful  to  keep  the  foot  in 
exactly  the  same  position.  The  operator, 
now  holding  a  blunt-pointed  tenotome  like 
a  pen,  introduces  it  into  the  opening,  and 
insinuates  the  blade  flatvdse  between  the 
tendon  and  the  bone.  Having  indicated  to 
the  assistant  to  evert  the  foot,  he  turns  the 
edge  of  the  knife  towards  the  tendon,  and, 
supinating  his  wrist,  divides  it  and  also  the 
adjacent  tendon  of  the  flexor  longus  digi- 
tonun.  A  snap  is  felt  at  the  moment  of 
the  division  of  the  tendons. 

The  Tibialis  Anticus. —  The  patient 
Hes  on  his  back,  and  the  operator  and  his 
assistant  place  themselves  as  before.  The 
operator  works  the  foot  from  side  to  side, 
and  feels  with  his  forefinger  for  the  tendon 
of  the  tibiaUs  anticus.  Keeping  his  finger 
over  the  tendon,  he  introduces  a  sharp- 
pointed  tenotome  with  its  edge  towards  it, 
between  it  and  the  tendon  of  the  extensor 
proprius  poUicis,  and,  the  assistant  making 
at  this  moment  forcible  extension,  he 
divides  it. 

The  Peroneus  Longus  and  Brevis. — 
The  patient  lies  on  the  opposite  side  to  the 
deformed  foot,  and  a  cushion  is  j)laced 
under  the  lower  part  of  the  leg,  with  the 
foot  extending  over  it.  The  operator  sits  at 
the  foot  of  the  table,  vsdth  the  assistant  on 
his  left.  The  assistant  grasps  the  leg  with 
his  left  hand,  and  with  his  right  holds  tlie 
foot  up,  so  as  to  slacken  the  tendons  as 
much  as  possible.  The  operator,  placing 
his  left  forefinger  on  the  tendons,  intro- 
duces a  strong,  sharp-pointed  tenotome 
flatwise,  in  an  obhque  direction,  between 
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the  fibiila  and  the  tendons  two  inches  (in 
an  adult)  above  the  end  of  the  malleolus, 
and  having  turned  the  edge  towards  the 
tendons,  the  assistant  making  extension, 
divides  them. 

The  Extensor  Longus  Digitorum,  and 
THE  Peroneus  Tertius. — The  patient  lies 
on  his  back.  The  operator  sits  at  the  foot 
of  the  table,  with  the  assistant  on  his  left. 
The  assistant  grasps  the  leg  with  his  left 
hand  and  the  foot  with  his  right.  The 
operator,  keeping  the  fingers  of  the  left 
hand  on  the  tendons,  introdiices  a  sharp- 
pointed  tenotome  between  the  tendon  of  the 
extensor  proprius  polHcis  and  the  tendons  to 
be  divided,  and  guiding  the  blade  beneath 
these  tendons,  he  di-^rides  them.  Care  must 
be  taken  not  to  dip  the  point  of  the  knife 
deeper  than  necessary,  or  the  anterior  tibial 
artery  may  be  wovmded.  The  duty  of  the 
assistant  wUl  be  rather  to  prevent  the  foot 
from  suddenly  falling  than  to  make  exten- 
sion. 

The  Plantar  and  Palmar  Fascia. — In 
the  subcutaneous  division  of  fascia,  the  ob- 
ject of  the  sm-geon  should  be  to  divide 
every  portion  of  it  as  efficiently  as  possible, 
and  to  retain  the  divided  edges  as  much 
apart  as  possible.  If  it  be  foimd  that  one 
puncture  is  not  sufficient  for  this  purpose, 
two  or  more  may  be  made.  In  the  case 
of  the  plantar  fascia,  it  is  best  to  cut  it  bit 
by  bit  rather  than  to  attempt  to  divide  it 
all  by  one  sweep  of  the  knife,  and  it  is  a 
matter  of  indifference  whether  the  edge  of 
the  Imife  be  directed  towards  or  fi-om  the 
skin. 

The  foregoing  descriptions  apply  to  a 
sm-geon  operating  with  his  right  hand  on 
the  tibialis  anticus  and  posticus,  or  on  the 
plantar  fascia  of  the  left  foot,  or  on  the 
peronei  or  extensors  of  the  right  foot.  If  the 
contracted  tendons,  however,  are  situated 
on  the  other  side,  and  the  operator  cannot 
use  his  left  hand,  he  must  stand  faciag  the 
foot  of  the  table  which  is  on  his  right. 

Biceps  Pemoris. — The  patient  lies  on 
his  face.  The  operator  places  himself  on 
the  same  side  of  the  table  as  the  leg  to*  be 
operated  on.  An  assistant  supports  the  leg 
in  the  flexed  position.  If  possible,  this 
operation  should  be  performed  without  the 
previous  administration  of  an  ansesthetic. 
The  patient  should  attempt  to  flex  the  knee- 
joint,  the  assistant  holding  the  leg  firmly 
at  the  same  time.  This  will  bring  the 
tendon  prominently  forward.  The  operator 
then  introduces  a  strong,  sharp-pointed 
tenotome  on  the  inner  side  of  the  tendon, 
keeping  the  blade  close  to  it,  and  insinuates 
it  under  it.    The  knife  then  lies  between  | 


the  tendon  and  the  peroneal  nerve,  and, 
cutting  outwards  and  upwards,  the  tendon 
is  divided  and  the  nerve  is  uninjured.  On 
the  knife  being  carefully  withdrawn,  the 
nerve  wiU  be  observed  to  come  more  pro- 
minently forward  than  before,  and  care 
must  be  taken  not  to  mistake  this  for  part 
of  the  tendon. 

The  Semitendinosus  and  Semimembra- 
nosus.— The  Imife  should  be  introduced  on 
the  outer  side  of  these  tendons,  and  care 
must  of  com-se  be  taken  not  to  dip  the 
point  deeper  than  necessary,  owing  to  the 
position  of  the  popliteal  artery. 

The  Sterno-Mastoid.  —  Either  the 
sternal  or  the  clavicular  portion  of  the 
sterno-mastoid  may  require  division.  If  it 
be  necessary  to  operate  on  both  portions, 
a  separate  punctm-e  must  be  made  for 
each.  The  patient  lies  on  a  table,  and  the 
operator  stands  on  the  same  side  as  the 
muscle  to  be  divided.  A  puncture  is  made 
on  the  inner  margin  of  the  muscle  in  its 
lower  third.  A  bhmt-pointed  tenotome  is 
then  carefully  introduced,  on  the  flat,  through 
the  opening,  and,  guided  round  the  border 
of  the  muscle,  is  passed  behind  it.  The 
sharp  edge  of  the  knife  is  then  turned  to- 
wards the  muscle,  and  made  to  divide  it 
from  within  outwards.  The  assistant, 
during  the  operation,  holds  the  head  firmly 
and  keeps  the  muscle  tense. 

Henry  F.  Baker. 

TESTIS,  Diseases  of  the.— Acute  In- 
flammation.— It  is  important  to  distinguish 
between  inflammation  of  the  exjididymis  and 
of  the  testicle  proper  or  body  of  the  organ. 
The  former  wiU  be  spoken  of  as  epididy- 
mitis, the  latter  as  orchitis.  The  two  may 
be  combined,  the  disease  spreading  from 
one  organ  to  the  other.  Epididymitis  is 
much  more  frequent  than  orchitis,  and  it 
is  only  rarely  that  the  inflammation  passes 
fi-om  the  epididymis  to  the  secreting  part  of 
the  organ. 

Causes. — The  most  fi-equent  cause  of 
ejpididymitis  is  inflammation  or  injiu-y  of 
the  prostatic  urethra  or  seminal  vesicle,  such 
as  occm-s  in  gonorrhoea,  strictm-e,  impaction 
of  a  calculus,  the  passage  of  a  catheter  or 
other  instrument  along  the  mrethi-a,  and 
lithotomy.  Epididymitis  is  the  commonest 
complication  of  gonorrhoea,  occurring  most 
often  about  the  third  week  of  the  disease  ; 
it  is  due  to  a  direct  extension  of  the  disease 
along  the  vas  deferens,  and  not  to  meta- 
stasis. It  is  specially  likely  to  occiu*  in  the 
subject  of  gonorrhoea  after  indulgence  in 
alcohol,  sexual  excitement,  violent  exercise, 
or  the  use  of  strong  injections  or  of  a  ca- 


Testis,  Diseases  of  the 


579 


theter.  Injury,  such  as  a  conttision  against 
a  saddle,  is  a  frequent  cause  of  epididy- 
mitis, and  the  disease  is  also  excited  by 
acute  inflammation  of  the  tunica  vaginalis, 
such  as  is  caused  by  stimulating  injec- 
tions in  the  radical  cure  of  hydrocele. 
Acute  hydrocele  and  epididymitis  have 
also  been  met  with  in  smallpox. 

The  causes  of  acute  orchitis  are  injm:y, 
mumps,  rheimiatism,  gout,  and  excessive 
ungratified  sexual  desire;  very  rarely  it 
occurs  in  the  coiu:se  of  typhoid  or  malarial 
fever.  Orchitis  is  more  frequent  in  certain 
epidemics  of  mumps  than  in  others,  and 
may  occiu:  without  any  affection  of  the 
parotid  gland ;  it  generally  comes  on  to- 
wards the  end  of  the  first  week  of  the 
disease,  and  is  hable  to  be  followed  by 
atrophy  of  the  organ.  Acute  inflammation 
of  the  testicle  may  be  met  with  in  infants 
and  young  children,  as  the  result  of  injmy, 
or,  in  some  cases,  as  the  result  of  phimosis ; 
in  other  cases  it  appears  impossible  to  as- 
sign a  sufficient  cause. 

Pathology.  —  The  inflammation  is 
marked  by  hypereemia  of  the  vessels  of 
the  spennatic  cord,  of  the  epididymis  and 
testicle,  of  the  tunica  vaginalis,  and  com- 
monly also  of  the  scrotum.  In  epididy- 
mitis, the  greater  part  of  the  swelling  is 
due  to  inflammatory  exudation  around  the 
convoluted  tube  or  tubes  of  this  organ ;  but 
a  similar  exudation  is  found  infiltrating 
the  waU  of  the  tube,  and  even  filling  up  its 
lumen.  In  acute  inflammation  of  the  body 
of  the  organ,  a  small-ceUed  inflammatory 
exudation  is  poured  out  between  the  se- 
minal tubes ;  these  are  compressed  by  it, 
and,  at  the  same  time,  become  choked 
by  the  products  of  a  hyperplasia  of  their 
epithehal  lining.  Inflammation  of  the 
timica  vaginaUs  very  commonly  accom- 
panies acute  epididymitis.  This  may  lead 
to  hypersemia  of  the  membrane  and  the 
effusion  of  a  small  quantity  of  fibrinous 
lymph  on  its  surface,  ending  in  adhe- 
sions betweeen  the  two  surfaces,  or  entfre 
obhteration  of  the  sac ;  or  there  may  be  an 
effusion  of  a  richly  fibrinous  fluid  into  the 
sac— -acute  hydrocele — which  then  adds 
considerably  to  the  sweUing  of  the  part. 
When  the  inflammation  of  the  testicle  is 
mtense,  the  scrotal  coverings  are  reddened 
by  hyperemia,  and  the  veins  especially  may 
be  engorged,  and  the  tissues  cedematous. 

The  disease  most  often  terminates  in 
complete  resolution,  but,  m  not  a  fe\y  cases-, 
a  small  hard  nodule  is  left  behind  in  the 
globus  minor  of  the  epididymis,  which  on 
examination  is  found  to  be  caused  by  a 
thickening  around  the  duct  of  the  testicle 


and  an  obhteration  of  its  limien ;  the  duct 
above  this  plug  may  be  more  or  less 
dilated.  This  condition  is  of  great  import- 
ance, as,  if  it  occur  on  both  sides,  it  renders 
the  subject  of  it  sterile,  and  when  of  long 
standing  it  is  incurable.  Abscess  is  a  rare 
termination  of  the  disease,  whether  it  affect 
the  secreting  part  of  the  organ  or  its  duct.  A 
still  rarer  compUcation  is  gangrene  of  the 
scrotum,  due  to  the  intensity  of  the  inflam- 
mation of  the  coverings  of  the  testicle. 
"When  the  body  of  the  testicle  is  inflamed, 
the  subsidence  of  the  inflammatory  process 
may  be  followed  by  atrophy  of  the  organ. 
This  more  often  occm's  in  connection  with 
parotitis  than  in  other  varieties  of  orchitis, 
and  is  more  frequent  in  some  epidemics 
than  in  others,  and  it  appears  not  to  be 
dependent  upon  the  intensity  of  the  inflam- 
mation. Gronorrhceal  epididymitis  is  more 
common  on  the  left  side,  and  rarely  attacks 
both  testicles  simultaneously,  although  the 
second  testicle  may  be  attacked  subse- 
quently to  the  first.  The  affection  is  most 
frequent  and  generally  most  intense  in  the 
globus  minor,  and  it  is  here  also  that  the 
swelling  remains  longest,  and  is  apt  to 
leave  behind  a  permanent  thickening. 

Symptoms  and  Diagnosis. — The  onset 
of  the  affection  may  be  very  abrupt,  but  it 
is  more  often  preceded  by  an  aching  pain 
along  the  spermatic  cord  of  the  same  side, 
and,  if  an  examination  is  made  at  this  time, 
the  cord  is  found  frill  and  the  vas  deferens 
more  or  less  swollen.  In  exceptional  cases, 
there  is  marked  swelling  of  the  cord  for 
some  hours  previous  to  the  swelling  of  the 
testicle.  The  severity  of  the  symptoms  of 
acute  orchitis  varies  within  somewhat  wide 
limits;  some  patients  are  completely  in- 
capacitated by  the  disease,  while  the  ma- 
jority manage  to  attend  to  their  usual 
avocations,  albeit  suffering  more  or  less 
severely:  The  symptoms  of  the  affection 
are  swelling,  pain,  redness  of  the  scrotum, 
together  with  evidences  of  constitutional 
distm-bance.  The  sweUing  is  always  a 
marked  feature  of  the  disease,  and  has 
caused  the  name  '  swelled  testicle '  to  be 
commordy  used  for  this  complication  of 
gonorrhcEa.  It  varies  in  amount,  position, 
and  character  with  the  parts  affected. 

When  the  epididymis  alone  is  inflamed, 
the  swelling  is  limited  to  the  back  part  of 
the  organ,  where  a  slightly  uneven,  elon- 
gated, firm  mass  is  felt,  which  projects  above 
and  below  the  unaffected  body  of  the  tes- 
ticle. When  the  disease  implicates  the 
globus  major  or  globus  minor  exclusively 
or  principally,  the  swelling  will  be  limited 
to  or  most  extensive  at  the  upper  or  loM-er 
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part  of  the  organ.  When  the  testicle  is  in- 
verted, the  swollen  epididymis  will  lie  along 
the  front  of  the  organ.  The  swelling  due 
to  orchitis  proper  is  situated  in  front  of 
the  organ,  and  is  more  even  in  outline  than 
that  of  epididymitis ;  owing  to  the  unyield- 
ing tunica  albuginea  it  never  attains  a 
gi-eat  size.  Acute  hydrocele  is  a  far  more 
frequent  cause  of  swelling  over  the  front 
of  the  testicle.  When  the  effusion  is  abun- 
dant, it  greatly  adds  to  the  total  bulk  of 
the  scrotal  enlargement,  and  may  cause  a 
marked  bulge  in  the  fr'ont  of  the  scrotum. 
This  swelling  is  even  in  contotu*,  and  its 
fluid  nature  is  recognised  by  the  sense  of 
fluctuation  it  affords.  It  obscm-es  the 
testicle  proper,  but  not  the  inflamed  epi- 
didymis. The  spermatic  cord  is  more  or 
less  swollen  and  firm,  the  thickened  vas 
deferens  being  tender  to  the  touch.  (Edema 
of  the  scrotal  coverings  may  add  to  the 
general  swelling. 

The  pain  is  usually  severe.  It  is  de- 
scribed as  of  a  heavy,  dragging  character, 
extending  up  along  the  cord  to  the  groin, 
and  round  to  the  loin  of  the  same  side. 
The  position  of  the  tenderness  is  of  use  for 
diagnostic  piirposes ;  when  the  epididymis  is 
inflamed,  the  tenderness  is  limited  to  this 
part  of  the  organ ;  when,  however,  the  body 
of  the  testicle  is  also  inflamed,  the  tender- 
ness as  weU  as  the  pain  is  most  marked 
over  the  front  of  the  inflamed  organ.  Care 
must  be  taken  in  making  this  examination, 
for  pressure  made  upon  a  healthy  part  may 
be  transmitted  to  an  inflamed  part,  and 
cause  pain  ;  this  error  is,  however,  easily 
avoided.  The  scrotal  coverings  may  be 
scarcely  at  aU  affected ;  generally  the  skin 
is  reddened,  the  superficial  veins  are  dis- 
tended, and.  the  dartos  is  more  or  less 
oedematous.  The  constitutional  distturbance 
is  manifested  by  fever,  a  quickened  pulse, 
a  furred  tongue,  anorexia,  and  constipation. 

Under  judicious  management  the  pain, 
tenderness,  and  fever  quickly  subside,  and 
the  sweUing  gradually  diminishes,  in  most 
cases  leaving  a  painless  induration  of  the 
globus  minor  of  the  epididymis,  which 
slowly  disappears  but  may  be  permanent. 
When  the  acute  symptoms  have  subsided 
and  the  sweUing  has  been  enthely,  or  in  great 
part,  absorbed,  the  testicle  may  be  left  in  a 
very  irritable  condition,  painful,  very  tender 
to  the  touch  and  on  contact  with  the  clothes 
and  thighs  in  walking ;  and  this  state,  which 
is  one  of  considerable  importance,  is  apt  to 
be  chronic  and  difiicult  to  alleviate.  When 
the  duct  of  the  testicle  is  plugged  by  lymph, 
not  only  is  the  testicle  useless  for  fertiUsing 
purposes,  but  the  act  of  intercourse  is  apt 


to  be  followed  by  pain  and  sweUing  of  the 
gland.  The  occurrence  of  abscess  is  at- 
tended vidth  persistent  and  even  increasing 
pain  and  tenderness,  increase  of  the  swell- 
ing at  a  particular  part,  and  fluctuation; 
with  these  local  symptoms  there  is  fever, 
and  there  may  be  one  or  more  chills  or 
rigors.  Abscess  most  often  occurs  at  the 
globus  minor  and  points  at  the  lower  end 
of  the  scrotum.  In  deUcate,  strumous  sub- 
jects, the  abscess  may  be  subacute  or  chronic 
in  its  course.  Gangrene  of  the  scrotum  is 
to  be  feared  when  the  swelling  of  its  tissues 
reaches  a  high  grade.  Gangrene  of  the 
testicle  itself  can  only  be  verified  when,  at 
the  bottom  of  an  abscess  of  the  scrotum, 
the  sloughed  organ  is  seen.  Atrophy  of  the 
testicle  gives  rise  to  no  symptoms  except 
a  wasting  of  the  body  of  the  organ,  the 
epididymis  not  being  affected. 

The  diagnosis  of  acute  inflammation  of 
the  testicle,  as  a  rule,  presents  no  difficulty ; 
the  acute  onset  of  the  disease,  the  swelling 
of  the  testicle  itself,  the  severe  pain  and 
tenderness,  the  fulness  and  thickening  of 
the  cord,  and  the  fever  are  eminently  cha- 
racteristic. By  the  shape  and  position  of 
the  swelling,  and  the  site  of  greatest  tender- 
ness, epididymitis  is  readily  distinguished 
fi'om  true  orchitis.  The  signs  by  which 
acute  hydrocele,  abscess,  and  gangrene  are 
to  be  recognised  have  also  been  already 
stated.  Acute  inflammation  of  a  retained 
testicle  may  be  mistaken  for  a  strangulated 
hernia.  For  the  diagnosis,  see  Testis,  Mal- 
positions of  the. 

Treatment. — In  the  acute  stage  of  the 
disease,  it  is  very  important  that  the  patient 
should  be  at  rest  in  the  horizontal  position 
vsdth  the  scrotum  well  supported,  either  by 
a  pillow  between  the  thighs,  a  handkerchief 
suspender,  or  a  broad  strip  of  strapping 
passed  across  fr'om  groin  to  groin.  When 
the  case  is  seen  early,  and  the  patient  is 
young  and  otherwise  healthy,  cold  is  the 
best  local  application.  The  usual  plan  is  to 
suspend  a  bag  of  cracked  ice  to  a  bed-cradle. 
BO  that  it  rests  hghtly  upon  the  scrotum ; 
but  a  stiU  better  plan  is  to  suiTound  the 
scrotum  by  a  coil  of  nibber  tubing  through 
which  iced  water  cfrculates ;  the  coU  being 
similar  to  that  used  by  Otis  for  the  penis. 
Should  cold  fail  to  relieve  the  pain,  or  if  the 
patient  be  old  or  cachectic,  or  the  inflam- 
mation have  lasted  more  than  twenty-four 
hours  before  treatment  is  commenced,  or 
be  associated  with  mumps,  or  if  there  be. 
great  oedema  of  the  scrotum,  local  heat  is 
to  be  employed,  combined  with  the  applica- 
tion of  belladonna  or  opimn.  Hot  bella- 
donna or  poppy-head  fomentations  may  be 
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iised ;  but  a  simpler  and  equally  beneficial 
plan  is  to  cover  the  testicle  with  a  thick 
layer  of  equal  parts  of  exti-act  of  belladonna 
and  glycerine  spread  on  linen,  and  over 
that  to  apply  hot  fomentations,  which  should 
be  renewed  every  hour,  the  belladonna 
being  re-applied  once  a  day.  The  diet 
shoiild  be  restricted  to  unstimulating  slops, 
and  the  bowels  be  well  opened  by  a  saline 
purgative  combined  with  tartar  emetic,  a 
good  formula  being,  a  drachm  of  sulphate  of 
magnesia  with  ^  grain  of  tartar  emetic,  given 
every  four  hom's  until  a  distinct  effect  is 
produced  upon  the  bowels.  In  robust,  ple- 
thoric young  men,  this  may  be  preceded  by 
a  purgative  dose  of  calomel  (gr.  v.  to  x.), 
but  in  the  majority  of  cases  this  is  not  re- 
quisite. Under  this  treatment  the  acute 
symptoms  as  a  rule  quickly  subside,  and 
the  patient  is  able  to  get  up  in  forty-eight 
or  seventy-two  hours,  but  convalescence  is 
much  hastened  by  a  continuance  of  rest  in 
the  horizontal  position.  In  the  orchitis  of 
mumps,  neither  cold  nor  any  form  of  lower- 
ing treatment  is  to  be  employed,  and,  owing 
to  the  frequency*  with  which  atrophy  of  the 
testicle  follows  this  form  of  the  disease,  great 
care  is  to  be  exercised  in  the  treatment  of 
even  the  mildest  case ;  a  diaphoretic  and 
diuretic  saline  mixture  is  the  best  internal 
remedy. 

When  the  tunica  vaginalis  is  distended 
with  fluid  and  the  seat  of  acute  pain,  rapid 
and  marked  relief  is  obtained  by  puncture 
of  this  sac  either  with  a  fine  trocar  or 
a  narrow  knife ;  but  the  puncture  should 
not  extend  into  the  testicle  itself.  When 
abscess  is  diagnosed,  it  should  be  opened  by 
means  of  a  fine  knife,  and  a  small  drain  of 
catgut,  horsehair,  or  rubber  tubing  may  be 
introduced  into  the  cavity.  If  the  oedema 
of  the  scrotum  is  so  intense  as  to  threaten 
strangulation  of  its  vessels,  it  should  be  at 
once  relievedby  several  incisions  aboutthree- 
quarters  of  an  inch  long,  and  over  the  part 
boracic  acid  fomentations  should  be  assid- 
uously applied.  When  there  is  great  con- 
gestion of  the  scrotal  veins,  and  the  patient 
is  plethoric  and  the  disease  acute,  relief  will 
be  obtained  by  a  local  venesection.  The 
man  should  stand  up  for  a  few  moments, 
and  then  one  or  more  of  the  largest  veins 
of  the  scrotum  should  be  opened  by  a  lancet, 
and  fi:om  three  to  six  ounces  of  blood  may 
be  abstracted.  When  the  disease  is  not  very 
acnte  and  the  patient  cannot  rest  entirely, 
the  best  local  treatment  is  belladonna  and 
glycerine  on  Imen,  covered  by  a  thick  mass 
of  cotton-wool,  the  whole  being  enveloped 
in  oiled  sUk  or  india-rubber  tissue,  and  sup- 
ported in  a  handkerchief.  The  handkerchief 


should  be  folded  three-cornerwise,  and  a 
piece  of  tape  is  to  be  sewn  to  the  middle  of 
the  longest  side  ;  this  part  is  to  be  placed 
behind  the  scrotum,  and  the  tape  drawn  up 
between  the  buttocks  and  fastened  to  a 
band  round  the  waist ;  the  two  long  ends  of 
the  handkerchief  are  to  be  drawn  up  along 
either  groin  and  fastened  in  front  to  the 
same  band,  and  the  remaining  comer  is 
then  to  be  folded  up  in  front  and  pinned  to 
the'waistband.  By  this  means  the  testicle 
is  not  only  held  up,  but  also  kept  forwards 
out  of  the  way  of  the  thighs  in  walking. 
Two  or  thi'ee  times  a  day,  the  testicle  should 
be  well  fomented  with  water  as  hot  as  can 
be  borne.    See  Suspensory  Bandage. 

When  the  period  of  acute  pain  and  con- 
gestion is  passed,  the  patient  should,  if  pos- 
sible, still  rest,  but  when  necessary  may  be 
allowed  to  get  up,  wearing  a  weU-fitting 
suspender.  Gentle  friction  with  a  small 
piece  of  belladonna  ointment  night  and 
morning  is  the  only  local  treatment  required 
in  most  cases.  But  where  the  effusion  has 
been  great,  or  its  absorption  occm's  slowly, 
this  may  be  hastened  by  carefully  applied 
circular  compression  of  the  testicle.  This 
compression  may  be  obtained  by  strapping, 
an  elastic  bandage,  or  a  laced  suspender. 
Where  an  indolent  nodu].e  is  left  behind  in 
the  globus  minor  of  the  epididymis,  friction 
with  unguentum  hydrargyri  is  the  best 
appUcation,  and  should  be  persevered  with 
irntn  no  thickening  or  induration  is  to  be 
detected.  All  mrethral  medication  and  in- 
strumentation are  to  be  suspended  dm-iag 
an  attack  of  epididymitis.  The  discharge 
of  gonorrhoea  usually  lessens  and  disappears 
dm'ing  the  acute  stage  of  epididymitis,  but 
reappears  on  its  subsidence ;  this  is  not 
evidence  of  metastasis,  but  of  the  derivative 
effect  of  the  testicular  inflammation.  In 
malarial  orchitis,  which  is  liable  to  relapse, 
quinine  should  be  exhibited.  In  gouty 
orchitis,  the  usual  treatment  for  this  dia- 
thetic condition  is  indicated,  alkaline  salines 
with  colchicum  being  exhibited,  and  the  diet 
being  suitably  restricted.  Where  the  con- 
dition of  irritable  testicle,  above  referred  to, 
exists,  iodide  of  potassiima  (gr.  x.  to  xv.  a 
day)  should  be  given;  if  the  patient  be 
anmmic,  ii'on  and  cod-liver  oil  with  change 
of  an*  will  afford  most  speedy  rehef.  Tlus 
condition  is  often  very  obstinate  and  diffi- 
cult to  relieve. 

Chronic  Inflammation. — Causes. — By 
far  the  most  firequent  cause  of  chronic 
orchitis  is  constitutional  syphilis.  The 
testicle  becomes  affected  most  often  within 
two  or  thi'ee  years  of  the  occm'rence  of 
infection,  between  the  subsidence  of  the 
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secondaxy  eruptions  on  the  skin  and 
mucous  membranes  and  the  development 
of  the  deep  tertiary  diseases  of  bones  and 
viscera.  But  syphilitic  orchitis  may  come 
on  at  a  much  later  period,  and  in  pa- 
tients in  whom  there  is  no  other  concur- 
rent syphilitic  phenomenon.  It  is  believed 
that  the  affection  is  often  excited  in  the 
testicle  by  shght  blows  or  by  venereal  ex- 
cesses. Occasionally,  chronic  orchitis  de- 
velops in  yoimg  infants  the  subjects  of 
hereditary  syphihs.  Stricture  of  the  urethra 
sometimes  leads  to  chronic  inflammation  of 
the  testicle,  and,  in  some  cases,  exposure  to 
cold  and  wet  or  prolonged  venereal  excess 
has  seemed  to  be  the  starting-point  of  the 
disease.  Gout,  rheumatism,  or  long  resi- 
dence in  malarious  districts,  may  induce 
chronic  orchitis ;  and  very  occasionally  it 
is  a  sequel  to  acute  traumatic  orchitis. 

Pathology. — The  morbid  change  in  the 
testicle  consists  in  a  chronic  inflammation 
of  the  intertubular  tissue  of  the  organ,  which, 
vnth  rare  exceptions,  is  limited  to  the  secret- 
ing part  of  the  gland,  and  does  not  spread 
to  the  epididymis.  In  many  cases,  if  not 
in  all,  the  inflammation  first  affects  the 
tunica  albuginea,  and  spreads  in  from  this 
membrane  along  the  fibrous  dissepiments 
of  the  organ,  involving  lobe  after  lobe,  but 
very  rarely,  if  ever,  extending  as  far  as  the 
rete  testis  and  the  vasa  efferentia.  The 
tunica  albuginea  becomes  considerably 
thickened,  and,  as  at  first  the  disease  is 
limited  in  area,  the  part  has  a  nodular  feel, 
but,  as  the  affection  spreads  and  involves 
more  of  the  fibrous  covering  of  the  organ, 
this  nodulation  lessens  and  is  lost.  The  in- 
flammation may  extend  inwards  uniformly 
over  several  lobes,  or  may  be  limited  to 
certain  lobes,  and  attain  a  higher  grade 
in  particular  spots ;  and,  in  this  way,  varia- 
tions in  the  appearance  presented  by  the 
diseased  organ  are  j)roduced.  The  inflam- 
matory exudation  consists  of  small  rotmd 
nucleated  cells  and  delicate  fibres,  which 
Biu"round  and  separate  the  seminal  tubules ; 
the  epitheliimi  Uning  these  tubules  imder- 
goes  fatty  degeneration  and  is  shed.  When 
the  inflanunation  does  not  attain  a  high 
grade  or  continue  very  long,  the  exudation 
may  be  absorbed  and  the  damage  done  to 
the  tubules  be  repaired,  the  testicle  being 
restored  to  its  original  structure  and  func- 
tion ;  if,  however,  the  injury  done  to  the 
tubules  have  been  too  severe  to  permit  of 
this,  the  absorption  of  the  inflammatory 
exudation  is  attended  with  wasting  of  the 
organ,  and,  when  this  is  total  and  bilateral, 
it  induces  both  imxiotence  and  sterUity.  On 
the  other  hand,  the  inflammatory  neoplasm 


may  organise  into  dense  cicatricial  fibrous 
tissue,  in  which  no  trace  of  the  tubules  is  to 
be  detected,  or  it  may  undergo  slow  degene- 
rative changes. 

When  a  gradual  obliteration  of  the 
arterioles  occurs,  with  dry  fatty  degenera- 
tion of  the  tissue,  typical  gummata  are 
produced.  In  other  instances,  the  degene- 
rated tissue  breaks  down  into  fluid  debris ; 
this  may  be  encapsuled  in  firm  fibrous 
tissue,  or,  inflammation  being  excited 
around  it,  the  testicle  becomes  adherent 
to  the  scrotum,  and  an  opening  is  formed 
through  which  the  puriform  matter  is  dis- 
chai'ged.  From  the  wall  of  the  cavity  thus 
emptied  an  active  growth  of  granulation- 
tissue  tEikes  place,  which  ftmgates  through 
the  sinus.  See  Hernia  Testis.  Where  the 
chronic  inflammation  has  its  chief  seat  in 
the  tunica  albuginea,  the  thick  exudation  on 
the  outer  surface  of  this  membrane  may 
imdergo  similar  changes  ;  the  tissues  of  the 
scrotum  then  ulcerate  and  expose  the  tes- 
ticle, from  the  surface  of  which  granulations 
may  sprout,  or  the  part  may  exhibit  the 
sloughy  appearance  common  in  cutaneous 
gummata.  The  tunica  vaginalis  is  generally 
involved  in  the  inflammation ;  at  the  early 
stage  fluid  is  effused,  generally  in  small 
quantity,  which  fluid,  unlike  that  of  simple 
chronic  hydrocele,  may  coagulate  sponta- 
neously. Later  on,  the  fluid  is  absorbed,  and 
the  two  serous  smfaces  of  the  tunica  vagi- 
nalis may  be  partially  or  whoUy  adherent. 
When  hydrocele  is  combined  with  chronic 
enlargement  of  the  testicle,  the  condi- 
tion is  known  as  liydrosarcocele ;  the  fluid 
is  occasionally  so  abundant  as  to  entirely 
obscure  the  testicle.  The  vessels  of  the 
cord  are  engorged,  giving  a  sensation  of  ful- 
ness to  the  part ;  very  rarely  it  is  indurated, 
and  it  has  been  known  to  become  the  seat 
of  gummatous  enlargement.  The  tissues 
of  the  scrotum  are  generally  imaffected; 
but  when  the  inflammatory  products  in  the 
testicle  soften  down,  the  skin  and  subcu- 
taneous tissues  become  inflamed,  adherent, 
and  at  length  ulcerated.  Syphihtic  orchitis 
affects  both  testicles  more  often  than  any 
other  disease  to  which  these  organs  are 
subject.  It  is  rare  for  both  testicles  to  be 
attacked  simultaneously ;  more  commonly, 
the  inflammation  advances  for  some  time 
in  one  before  spreading  to  the  other  organ, 
or  it  is  only  after  the  subsidence  of  the 
disease  in  the  first  that  the  second  becomes 
affected,  and  there  may  be  a  considerable 
interval  of  time  between  the  invasion  of  the 
two  testicles. 

The  epididymis  usually  escapes  alto- 
gether in  syphilitic  orchitis ;  it  may,  how- 
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ever,  be  involved  either  with  or  separately 
from  the  body  of  the  orgaai.  The  change  is 
the  same  as  in  the  secreting  part,  consisting 
of  an  interstitial  inflammation  between  the 
tubes  of  the  globus  major  and  in  the  fibrous 
covering  of  the  coni  vasculosi. 

Syjiqitoms  and  Diagnosis. — The  onset 
of  the  aifection  is  often  unobserved  by  the 
patient,  who  has  his  attention  fii'st  called 
to  the  part  by  accidentally  feeling  a  hard 
liunp  in  one  testicle.  In  some  cases,  how- 
ever, the  testicle  is  tender  from  the  first.  In 
harmony  with  its  insidious  onset  is  the  slow 
and  painless  course  of  the  disease.  The  tes- 
ticle is  enlarged,  and  sometimes  attains  as 
much  as  three  times  its  original  bulk,  being 
ovoid  and  flattened  on  its  sides,  and  gener- 
ally by  its  increased  size  obscuring  altogether 
the  epididymis.  In  the  earher  stages,  the  en- 
lai'gement  is  nodular  and  affects  only  a  part 
of  the  body  of  the  testicle,  but,  later  on,  the 
irregularities  of  the  surface  lessen  and  more 
of  the  organ  may  become  involved,  until  no 
part  of  it  is  felt  to  be  healthy.  The  inflamed 
part  is  firmer  than  natmral,  and  oftentimes 
is  of  extreme  and  even  stony  hardness. 
The  special  testicular  sensibiUty  is  lost 
early,  and  there  may  be  an  entire  absence 
of  both  pain  and  tenderness ;  but  more  often 
the  part  is  tender  to  pressure  at  some  spot, 
and,  occasionally,  patients  make  considerable 
complaints  of  both  pain  and  tenderness,  but 
these  acuter  symptoms  are  rare  and  gene- 
rally transient,  the  usual  course  of  the  dis- 
ease being  insidious,  slow,  and  painless. 

The  spermatic  cord  is  usually  fuller  than 
normal,  but  is  not  indurated.  Fluid  is  often 
present  in  the  tunica  vaginahs  in  greater 
or  less  quantity,  increasing  the  swelling  and 
obscming  the  exact  outhne  of  the  testicle  ; 
this  can  be  detected  by  the  presence  of 
fluctuation,  and  also  by  translucency  of  the 
anterior  part  of  the  scrotal  sweUing.  The 
term  hydrosarcocele  is  applied  to  this  con- 
dition. The  skin  of  the  scrotum  is  generally 
of  normal  appearance,  but  when  the  inflam- 
matory products  in  the  testicle  soften,  it 
becomes  adherent  to  the  organ,  reddened 
and  mflamed,  an  abscess  bursts  and  a  sinus 
may  be  left,  or  extensive  ulceration  occur,  or  a 
hernial  protrusion  from  the  testicle  develop. 
The  opposite  testicle  may  be  healthy,  or  may 
be  sunOarly  afi'ected,  the  disease  attacking 
one  testicle  after  the  other.  Belapses  and  re- 
currences of  the  affection  are  also  met  with. 
A  history  of  syphUis  is  to  be  obtamed  in  the 
g^eat  majority  of  cases,  and  in  many  cases 
there  are  other  evidences  of  this  disease 
present  at  the  tune.  "When  both  organs  are 
mvolved  m  the  inflammation,  sexual  desire 
and  power  are  aUke  lost,  and  this  condition 


is  permanent  when  the  testicles  atrophy 
or  the  inflanamatory  products  develop  into 
dense  cicatricial  tissue.  In  some  instances 
of  apparent  cm-e  of  the  disease,  the  semen 
continues  to  be  void  of  fertihsing  power. 

Under  suitable  treatment,  the  induration 
and  enlargement  of  the  testicle  generally 
disappear,  testicular  sensibility  returns,  and 
the  part  is  restored  to  its  former  condition. 
In  some  cases,  however,  the  organ  wastes 
away,  and  nothing  may  be  left  but  a  small 
nodule  adherent  to  the  front  of  the  unaffected 
epididymis.  In  other  instances,  when  the 
disease  has  run  a  very  chronic  course, 
and  has  converted  the  testicle  into  a  mass 
of  cicatricial  tissue,  the  organ  remains 
of  irregular  outline,  extremely  hard  and 
painless.  Hernia  of  the  testicle  is  con- 
sidered elsewhere.  "When,  with  consider- 
able enlargement  of  the  testicle,  one  pro- 
minent nodule  is  felt,  and  this  nodule 
resists  the  effects  of  treatment  more  than 
the  surroimding  parts,  it  is  probably  a 
gumma.  Gumma  of  the  testicle  is  not 
infr-equently  unilateral,  and  it  is  met  with 
at  a  later  period  in  the  com'se  of  syi)Mlis 
than  simple  interstitial  inflammation.  In 
many  cases,  it  is  impossible  to  recognise  the 
presence  of  gumma  except  by  dissection  of 
the  organ.  When,  in  spite  of  careful  and 
prolonged  local  and  constitutional  treat- 
ment, the  testicle  remains  enlarged,  hard, 
and  the  seat  of  occasional  attacks  of  pain, 
it  will  generally  be  found,  on  removal  of  the 
organ,  that  it  is  the  seat  of  a  chronic  abscess 
with  a  thick  indurated  wall  of  fibrous  tissue 
surrounding  the  inflammatory  debris. 

The  diagnosis  of  Chrome  Orchitis  is 
generally  easy :  the  gradual  painless  enlarge- 
ment of  the  testicle  proper,  with  marked 
hardening  and  loss  of  its  special  sensibihty, 
the  absence  of  indm-ation  of  the  cord,  the 
affection  of  both  testicles  in  many  instances, 
the  existence  of  syphilis,  and  the  good 
effects  of  an ti- syphilitic  remedies  are  the 
main  factors  in  arriving  at  a  diagnosis. 
Hydrosa/rcocele  has  to  be  distinguished 
from  simple  hydrocele  ;  in  the  latter  the 
testicle  becomes  enlarged  and  is  generally 
somewhat  tender ;  the  enlargement,  how- 
ever, mainly  affects  the  epididymis,  which 
can  be  plainly  distinguished  from  the  body 
of  the  organ.  In  hydi'osarcocele,  on  the 
other  hand,  when  the  fluid  has  been  with- 
drawn fr'om  the  timica  vaginahs,  the  body 
of  the  testicle  will  be  felt  enlarged  and  hard, 
and  the  epididymis  wiU  be  obscured  alto- 
gether ;  it  is  only  rarely  that  the  amount  of 
fluid  in  the  serous  sac  is  sufficient  to  render 
this  diagnosis  at  all  doubtful.  The  swelling 
of  hcematocele  usually  follows  upon  an  iu- 
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jury  and  develops  quickly  ;  it  is,  moreover, 
less  nodular  and  hard  than  that  of  chronic 
ordaitis,  being  elastic  or  even  fluctuating, 
rarely  if  ever  bilateral,  often  attains  a  larger 
size  than  an  inflamed  testicle,  and  does  not 
yield  under  anti-syphilitic  remedies. 

In  the  early  stage,  it  may  be  impossible  to 
distinguish  malignant  disease  from  chronic 
orchitis ;  but  the  continuous  and  rapid  en- 
largement of  the  organ,  the  thickening  of 
the  cord,  the  adhesion  of  the  scrotal  cover- 
ings, the  swelling  of  the  deep  inguinal  and 
lumbar  glands,  and  the  freedom  of  disease  of 
the  opposite  organ,  as  v/ell  as  the  effects  of 
treatment,  will  quickly  dispel  all  doubt  as  to 
the  real  nature  of  the  affection.  The  dia- 
gnosis from  strumous  orchitis  is  very  im- 
portant, and  usually  it  is  very  easy.  In  the 
strumous  affection,  the  epididymis  is  the 
first  and  chief  seat  of  the'  disease,  and  this 
part  becomes  enlarged  and  markedly  no- 
dular, which  is  in  marked  contrast  to  the 
slightly  nodular  and  very  hard  enlargement 
of  the  body  of  the  organ  in  chronic  orchitis. 
Strumous  orchitis  is  much  less  often  bi- 
lateral; nodular  enlargement  of  the  cord 
and  of  the  vesicula  seminalis  of  the  same 
side  or  prostate  is  common,  whUe  tuber- 
cular disease  of  the  bladder  and  kidneys, 
or  of  the  lungs,  only  too  often  renders  the 
diagnosis  clear.  In  strumous  disease,  the 
tendency  for  the  inflammatory  products  to 
break  dovm  into  an  abscess,  is  much  more 
marked  than  in  sypliihs.  Syphilitic  epidi- 
dymitis, which  occurs  early  in  the  course  of 
the  disease,  and  is  much  rarer  than  the 
affection  of  the  body  of  the  organ,  will  be 
recognised  by  the  very  slow,  painless,  hard, 
and  bossy  enlargement  of  the  globus  major, 
in  a  patient  known  to  be  the  subject  of 
syplailis.  The  clnronic  orchitis  due  to  gout, 
malaria,  or  stricture  of  the  urethra  is  more 
general,  less  nodular,  and  less  hard  and 
painless  than  that  due  to  syphihs ;  gum- 
mata  do  not  form  in  connection  with  it. 

The  chronic  orchitis  of  infants  must  be 
carefully  distinguished  from  malignant  dis- 
ease of  the  organ,  wliieh  is  also  met  with 
early  in  life.  The  slow  and  painless  en- 
largement of  the  organ,  the  absence  of 
glandular  infection,  the  affection  of  both 
testicles,  and  evidence  of  the  syphilitic 
dyscrasia,  are  points  upon  which  a  diagnosis 
of  chronic  orchitis  may  be  founded.  As  in 
adults,  so  in  infants,  hernia  testis  may  result 
from  chronic  orchitis. 

Treatment. — The  treatment  of  chronic 
orchitis  must  be  both  local  and  constitu- 
tional. Where  the  disease  is  syphilitic  in 
origin,  and  the  testicle  is  considerably  en- 
larged, it  should  be  firmly  strapped  with  | 


emplastrum  hydrargyri  or  the  emplastrum 
ammoniaci  cum  hydrargyro.  In  cases  where 
the  enlargement  is  sHght  and  partial,  inunc- 
tion with  mercurial  ointment  is  a  better 
local  appHcation,  and  if  there  is  marked 
tenderness,  unguentum  belladcnnse,  either 
alone  or  combined  in  equal  proportions  with 
ung.  hydrargyri,  will  quickly  relieve  this 
symptom.  In  place  of  the  common  mer- 
curial ointment,  the  ointment  of  the  red 
oxide  or  red  iodide  of  mercury,  of  the 
strength  of  ten  grains  to  the  ounce,  may  be 
used.  When  inunction  is  employed,  a  sus- 
pender should  be  worn.  Mercury  should 
also  be  administered  internally  in  the  ma- 
jority of  cases ;  the  drug  may  be  given  in 
any  of  the  usual  forms — by  mouth,  by 
inunction,  or  in  the  form  of  vapour.  Where 
the  patient  has  not  previously  had  a  proper 
mercurial  course,  he  should  be  quicldy 
brought  under  the  influence  of  the  drug  up 
to  the  point  of  slight  sweUing  of  the  gums, 
and  this  condition'  should  be  kept  up  until 
all  traces  of  the  disease  have  passed 
away. 

When  the  patient  has  been  already  sub- 
mitted to  a  prolonged  course  of  mercury,  a 
milder  treatment  with  the  drug  will  usually 
quickly  lead  to  improvement.  It  is  a  coin m  on 
plan,  in  such  cases,  to  combine  iodide  of 
potassium  with  the  mercury  in  the  form  of 
a  biniodide.  When  the  patient  has  been 
already  thorouglily  treated  with  mercury, 
and  especially  when  the  testicle  is  affected 
many  years  after  the  primary  infection,  or 
when,  from  the  local  condition,  the  disease 
is  believed  to  be  gummatous,  and  the  patient 
is  markedly  cachectic,  iodide  of  potassium 
should  be  given  alone  in  full  and  increasing 
doses,  combined  with  sarsaparilla  or  cin- 
chona ;  and  when  cachexia  is  marked,  cod- 
liver  oil,  iron,  bracing  sea- air,  and  good  food 
are  valuable  adjuvants.  Mercury  is  the  drug 
to  be  rehed  upon  in  most  cases,  and  iodide 
of  potassium  cannot  be  successfully  substi- 
tuted for  it,  unless  the  patient  have  been 
previously  thoroughly  treated  with  mercury. 
For  the  treatment  of  hernia  testis,  see 
Heenia  Testis.  When  the  tunica  vaginalis 
contains  only  a  smaU  amount  of  fluid,  no 
alteration  in  the  treatment  is  required,  the 
fluid  being  quickly  absorbed  under  the  in- 
fluence of  mercury ;  but  when  the  hydro- 
cele is  a  marked  element  in  the  case,  greatly 
adding  to  the  swelling,  it  is  well  to  tap  it, 
and  then  to  strap  the  testicle,  and  shoidd 
the  hydrocele  persist  after  subsidence  of  the 
orchitis,  the  radical  cm'e  of  the  former 
should  be  made ;  this  is  very  rarely  neces- 
sary. See  Hydrocele.  No  treatment  is 
of  avail  where  the  testicle  is  atrophied,  or 
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is  converted  into  a  mass  of  dense  fibrous 
tissue. 

"When,  in  spite  of  appropriate  local  and 
constitutional  treatment,  continued  for  some 
time,  the  testicle  remains  enlarged  and 
hard  and  is  the  seat  of  recm-rent  attacks 
of  pain,  the  organ  should  be  removed,  as  in 
all  probabflity  it  is  the  seat  of  a  chronic 
abscess.  Castration  should  also  be  resorted 
to  when  the  testicle  is  riddled  with  chronic 
sinuses,  or  is  greatly  enlarged  with  gum- 
mata,  and  improvement  is  not  speedily 
obtained  from  medicinal  treatment.  This 
operation  should  not  be  performed  until 
the  sm-geon  is  persuaded  that  the  testicle 
is  beyond  aJl  hope  of  recovery ;  when  the 
syphilitic  cachexia  is  well-marked,  the  re- 
moval of  an  tdcerated  gummatous  testicle 
is  often  followed  by  marked  improvement 
in  the  general  condition.  Chronic  syphihtic 
epididymitis  should  be  treated  by  local  in- 
unction with  mercmial  ointment  and  the 
internal  administration  of  mercury. 

In  the  few  cases  of  chronic  orchitis 
which  are  not  due  to  syphHis,  the  enlarged 
organ  should  be  carefully  and  systematically 
strapped ;  where  there  is  marked  tender- 
ness, emplastrum  beUadonnse  is  used  with 
advantage  ;  where  the  induration  is  a 
marked  feature  in  the  case,  emplastrum 
hydrargyri  should  be  used.  If  the  patient 
is  gouty,  the  diet  and  mode  of  life  should 
be  carefully  regulated,  and  alkalies  with 
colchicum  should  be  given.  When  malaria 
is  the  probable  cause  of  the  affection,  re- 
moval from  the  malarial  climate — best  of 
aU  a  sea  voyage — and  the  administration  of 
quinine  are  the  most  successful  measures  to 
adopt.  If  quinine  fails,  arsenic  should  be 
tried,  and  iron  and  cod-liver  oil  are  often  of 
great  benefit  when  the  patients  are  anemic 
and  thin.  "When  there  is  a  stricture  of  the 
urethra,  this  should  be  treated.  In  aU 
cases  ahke  of  chronic  orchitis,  the  patients 
shoidd  abstain  carefully  from  alcohoUc  ex- 
cess and  all  forms  of  sexual  excitement. 

The  chronic  orchitis  of  infants  requires 
the  same  treatment  as  that  of  adults ;  mer- 
cury should  be  administered  internally  in 
the  form  of  grey  powder  or  by  immction  of 
ung.  hydrargyri,  and  this  omtment  may 
also  be  apphed  locally.  The  little  patients 
are  usually  cachectic,  and  require  careful 
feeding  and  cod-hver  oil. 

Tubercular  Disease  of  the  Testis.— 
Cmisea.—hx  a  large  proportion  of  cases,  the 
disease  in  the  testicle  is  secondary  to  tuber- 
cular affection  of  other  parts  of  the  body, 
especially  the  lungs,  bones,  kidneys,  and 
bladder ;  m  some  of  these  cases,  an  attack  of 
acute  gonoiThceal  epididymitis,  or  local  ex- 


posure to  cold  or  injury  has  aj)peared  to  light 
up  the  disease  in  the  testicle.  In  many 
cases,  however,  the  tubercular  disease  of 
the  testicle  is  a  primary  affection.  Tubercle 
attacks  the  testicle  in  the  same  class  of 
patients  and  under  the  same  general  con- 
ditions as  other  organs,  and  there  is  much 
reason  to  believe  that  it  is  connected  with 
the  development  of  the  bacillus  tubercu- 
losis. The  testicle  may  be  affected  in  general 
miliary  tuberculosis.  The  disease  is  occa- 
sionally met  with  in  young  children,  and  is 
most  common  in  early  manhood. 

Pathology. — The  common  tubercular  or 
stnunous  disease  of  the  testicle  consists  of 
a  chronic  inflammation  commencing  in  the 
epididymis,  and  sometimes  spreading  to  the 
body  of  the  testicle  or  to  the  vas  deferens. 
The  convoluted  tubes  of  the  epididymis 
become  considerably  swollen  and  fiUed  out 
with  cheesy  debris.  The  inflammatory 
products  usually  undergo  a  slow  caseous 
change,  becoming  yellow  and  friable,  and 
they  often,  subsequently,  soften  down  into 
abscesses  containing  thin  pus  with  curdy 
or  even  calcareous  flakes.  Where  the 
disease  is  very  chronic,  the  cheesy  masses 
are  encapsuled  by  firm  fibrous  tissue,  and 
may  become  calcified.  Much  more  often, 
however,  the  inflammation  spreads  to  the 
surrounding  tissues,  and  the  broken-down 
matters  are  discharged  externally,  and  a 
sinus  remains  which  may  continue  for 
months,  or  even  years,  to  discharge  a  thin 
flaky  pus,  and  in  the  more  favom-able  cases 
may  then  gradually  heal  up.  The  disease 
most  often,  hut  not  invariably,  begins  in  the 
globus  major,  and,  as  it  spreads  to  the  rest 
of  the  organ,  the  tubercular  deposit  assumes 
a  nodular  form,  and  the  separate  nodules 
or  masses  often  undergo  their  degenerative 
changes  with  different  degrees  of  rapidity, 
resulting  in  a  succession  of  abscesses  and 
sinuses. 

The  disease  generally  spreads  along  the 
vas  deferens,  the  walls  of  which  become 
swollen  and  thickened,  and  nodular  accu- 
mulations of  caseous  matter  may  collect 
in  it.  From  the  vas  deferens  the  disease 
reaches  the  prostate  and  the  vesicula  semi- 
nahs  of  the  same  side.  In  these  organs 
similar  changes  occm*.  They  become  en- 
larged and  nodular,  and  cheesy  masses  of 
tubercular  matter  are  foimd  in  them ;  these, 
like  those  in  the  epididymis,  may  soften 
down  and  open  into  the  m'ethra  or  bladder, 
or  discharge  themselves  through  sinuses 
burrowing  in  the  pelvis  between  the  bladder 
and  rectum.  From  these  organs  the  disease 
extends  to  the  bladder,  and  in  some  cases  up 
along  the  ureter  to  the  kidney;  in  the  ui-iuary 
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orgaais  the  tubercular  deposit  quickly  ul- 
cerates. From  the  epididymis  the  disease 
often  spreads  forwards  into  the  body  of  the 
testicle,  advancing  in  a  regular  manner  from 
the  mediastinum  testis  to  the  front  of  the 
organ.  Here,  the  inflammatory  products 
first  assume  the  form  of  small,  firm,  grey, 
peai-ly  nodules  or  '  granulations,'  situated  in 
the  lobules  of  the  organ — not  in  the  fibrous 
septa — which  increase  in  size  and  number 
and  then  coalesce  into  larger  masses,  under- 
going fatty  degeneration,  caseation,  and 
softening,  as  in  the  epididymis.  If  abscesses 
occur  the  scrotum  becomes  adherent  to  the 
testicle  and  inflamed,  and  the  pus  is  dis- 
charged externally,  and  from  the  opening 
thus  formed  a  frmgous  protrusion  occa- 
sionally occurs.    See  Hernia  Testis. 

The  rapidity  and  distribution  of  the  mor- 
bid changes  vary  within  wide  limits.  In  aU 
cases  alike,  the  epididymis  is  first  and  most 
severely  affected.  In  some  cases,  the  body 
of  the  gland  becomes  involved  early  in  the 
disease,  large  masses  of  tubercular  deposit 
being  found  in  it ;  in  other  cases,  the  change 
here  is  long  delayed,  and  consists  of  such 
small  deposits  of  tubercle  that  they  occasion 
no  external  sign  of  their  presence.  This 
part  of  the  organ  may  escape  altogether. 
There  is  the  same  variation  in  the  rapidity 
with  which  the  vas  deferens,  prostate,  semi- 
nal vesicle,  and  bladder  become  impHcated. 
From  the  testicle  tubercular  infection  may 
be  carried  to  distant  organs,  esiJeciaUy  the 
limgs,  and  the  patient  may  succumb  to 
general  miliary  tuberculosis.  Similarly,  the 
testicle  may  show  fine  grey  granulations 
scattered  through  the  secreting  part  of  the 
organ,  in  any  case  of  general  tuberculosis. 
The  opposite  testicle  is  often  attacked  with 
tubercular  disease ;  in  other  cases,  the  body 
of  the  tmaffected  organ  rapidly  wastes.  The 
tunica  vaginalis  usually  escapes  altogether ; 
it  may,  however,  contain  an  excess  of  fluid, 
or  its  cavity  may  be  partially  or  completely 
obliterated  by  adliesions. 

Some  difference  of  opinion  exists  as  to 
the  exact  starting  point  of  the  tubercular 
inflammation;  probably,  it  is  in  the  lym- 
phoid tissue  that  surrounds  the  tubes.  The 
sweUing,  in  its  early  stage,  consists  of  a 
fine  nuclear  growth  in  a  delicate  reticulum, 
which  infiltrates  the  walls  of  the  tubes  and 
Ues  in  masses  between  them.  The  epithe- 
Uum  lining  the  tubes  proliferates,  and  is 
shed  into  and  blocks  up  their  lumen.  The 
small  vessels  hi  the  part  become  throm- 
bosed or  obhterated  by  the  pressure  of  the 
new-growth,  and,  as  a  result  of  the  gradual 
diminution  of  the  blood-supply,  the  inflam- 
matory neoplasia  undergoes  fatty  degene- 


ration, and  is  idtimately  converted  into 
a  dry  granular  debris.  From  more  acute 
processes  occtu'ring  around  these  cheesy 
masses,  serimi  is  exuded  into  them,  soften- 
iug  them  down  into  the  thin,  cm-dy,  flaky 
pus  which  is  so  characteristic  of  strumouB 
or  tubercular  abscesses. 

Symptovis  and  Diagnosis. — The  origin 
of  the  disease  is  very  insidious,  and  the 
enlargement  of  the  testicle  often  reaches 
some  size  before  it  is  accidentally  noticed 
by  the  patient.  There  is  generally  no  pain 
or  tenderness  in  the  part  until  the  tuber- 
cular deposit  is  softening  down  into  an 
abscess ;  the  pain  then  may  be  only  trivial, 
but  sometimes  it  is  severe  and  is  only 
reheved  by  the  discharge  of  the  pus.  The 
first  sign  of  the  disease  is  a  firm  nodular 
enlargement  of  the  epididymis,  which  gene- 
rally commences  in  the  globus  major  and 
then  spreads  to  the  rest  of  the  organ,  and 
forms  an  irregular  crescentic  mass  behind 
the  testicle.  The'  sweHing  is  firm,  un- 
yielding, and  usually  free  fr-om  tenderness. 
The  body  of  the  testicle  may  be  quite  un- 
altered, or  it  may  be  shrunken  and  softer 
than  normal,  or,  at  a  later  period  of  the 
disease,  a  firm  Imnp  may  be  felt  in  it 
towards  the  back  and  continuous  with  the 
enlarged  epididymis.  The  peculiar  sensi- 
bOity  of  the  testicle  is  preserved,  or  only 
lost  when  the  body  of  the  organ  is  exten- 
sively diseased.  Hydrocele  is  infi-equent, 
and,  when  it  is  met  with,  is  often  partial 
and  shght,  being  an  accumulation  of  serous 
fluid  in  only  one  small  portion  of  the  sac. 
The  cord  is  full,  and  early  in  the  disease  the 
vas  deferens  is  felt  enlarged — sometimes 
to  the  size  of  a  pencil — and  nodules  may 
be  found  in  it.  The  scrotal  coverings  axe 
unaffected  in  the  earher  periods  of  the 
disease. 

The  nodular  enlargement  of  the  epidi- 
dymis may  diminish,  and,  if  calcification 
of  the  deposit  occur,  a  very  hard  callous 
lump  is  aU  that  can  be  detected.  More 
often,  the  disease  slowly  but  steadily  ad- 
vances, and  softening  occurs.  As  the  sweU- 
ing increases,  the  scrotum  is  foimd  to  be 
adherent  to  the  contained  organ  at  some 
one  or  more  places,  and  it  then  becomes 
reddened  and  projects  as  a  fluctuatiag  ta- 
mom-  which,  after  a  time,  bursts  and  dis- 
charges thin  pus  with  cmrdy  or  calcareous 
flakes  in  it ;  a  sinus  remaius  behind,  which 
gives  exit  to  a  thin  serous  fluid,  with  occa- 
sional flakes  of  calcareous  or  cheesy  ruatter. 
This  sinus  may  heal  up :  more  often  it  con- 
tinues open.  This  process  may  be  repeated 
at  several  spots  imtil  several  sinuses  exist, 
leading  down  to  the  epididymis  and  body 
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of  the  testicle,  the  organ  being  reduced  to 
an.  irregulaa'  skrimken  nodule.  As  the 
disease  begins  and  is  always  most  advanced 
in  the  epididymis,  these  abscesses  and 
sinuses  are  most  often  found  in  connection 
with  this  part  of  the  organ.  Occasionally, 
a  fimgous  protnasion  of  granulation-tissue 
fi-om  the  testicle  may  be  met  with,  but  this 
is  much  less  frequent  than  in  connection 
with  syphiUtic  sarcocele.  See  Hernia 
Testis. 

The  opposite  testicle  may  remain  un- 
affected quite  to  the  last,  but  often  it,  too, 
is  diseased  in  the  same  manner ;  while,  in 
some  cases,  atrophy  of  the  organ  is  early 
and  rapidly  produced.  "When,  as  very  often 
is  the  case,  the  vesicula  seminalis  and  pros- 
tate are  implicated,  a  nodular  enlargement 
of  these  organs  is  detected  on  rectal  exami- 
nation, and  the  enlai'ged  vas  deferens  may 
be  felt  lying  on  the  inner  side  of  the  vesicle, 
immediately  behind  the  prostate.  "When 
the  disease  spreads  to  the  bladder  and  ul- 
ceration occurs,  the  patient's  distress  is 
greatly  aggravated  by  the  frequent  painful 
mictm-ition  and  the  discharge  of  blood  and 
pus  in  the  urine.  The  general  health  of 
the  patient  at  the  same  time  suffers ;  he 
shows  the  pallor,  ancemia,  and  debility  so 
characteristic  of  tubercular  diseases,  and, 
as  a  rule,  there  is  evidence  of  disease  of  the 
lungs,  larynx,  glands,  or  bones,  which  may 
precede  or  foUow  that  in  the  testicle.  In 
the  later  stages,  wasting  and  hectic  fever 
become  more  and  more  marked,  and  lead 
on  to  death ;  but  in  other  cases  a  generally 
diffused  mihary  tuberculosis  closes  the  scene. 
The  existence  of  grey  miliary  tubercles  in 
the  testicle  does  not  occasion  any  change  in 
the  organ,  permitting  of  the  recognition  of 
this  form  of  the  disease  during  Ufe. 

The  diagnosis  of  Tubercular  Sarcocele 
rests  partly  upon  local  and  partly  upon 
constitutional  signs.  The  local  signs  to  be 
specially  noted  are  the  slow,  painless, 
nodxdar  enlargement  of  the  epididymis, 
which  only  late,  if  at  all,  spreads  to  the 
body  of  the  testicle,  the  preservation  of  the 
special  testicular  sensibility,  the  thickening 
and  nodular  swelling  of  the  vas  deferens, 
an  1  the  enlargement  of  the  seminal  vesicle 
on  the  same  side,  and  often  also  of  the 
prostate.  Later  on,  these  nodular  masses 
tend  to  adhere  to  the  scrotum,  and  break 
down  into  abscesses  and  leave  sinuses  dis- 
charging thin  sero-pus.  The  site  of  the 
disease  distinguishes  it  from  chr6nic  or- 
chitis ;  the  chronic  syphilitic  epididymitis, 
which  is  sometimes  met  with,  has  no 
tendency  to  soften  into  an  abscess  or 
to  gradually  spread  and  involve  the  rest  of 


the  organ,  while  it  is  accompanied  by  other 
evidences  of  secondary  syphilis.  Tuber- 
cular orchitis  is  rare  in  childhood  and 
old  age;  and  the  frequent  concmrrence  of 
phthisis,  or  of  tubercular  disease  of  glands, 
bones,  or  joints,  together  with  the  delicate 
appearance  and  general  health  of  the  pa- 
tient, are  the  constitutional  phenomena 
leading  to  a  correct  diagnosis. 

Treatmen  t. — "When  the  disease  is  limited 
to  th'B'testicle,  and  there  is  no  evidence  of 
tubercle  in  any  other  part  of  the  body,  the 
diseased  organ  should  be  removed  at  the 
earliest  possible  moment,  and  afterwards 
care  should  be  taken  to  place  the  patient 
in  the  most  favourable  hygienic  conditions. 
Should  the  disease  recur  in  the  opposite 
testicle,  the  surgeon  must  not  hesitate  to 
remove  it  also,  provided  the  disease  be 
limited  to  that  organ  ;  and,  if  a  patient  pre- 
sent himseK  with  tubercular  disease  of  both 
testicles,  but  be  free  from  tubercle  of  other 
organs,  both  testicles  should  be  at  once 
removed.  The  necessity  for  this  prompt 
and  radical  treatment  arises  from  the  ten- 
dency of  the  disease  to  spread  to  the  urinary 
organs,  infect  the  lungs  or  other  distant 
organs,  or  form  the  starting-point  of  gene- 
rally disseminated  tuberculosis.  Unfortu- 
nately, owing  to  the  insidious  origin  and 
slow  painless  course  of  the  affection,  it  is 
rare  for  the  patient  to  come  imder  treatment 
at  this  early  stage,  while,  in  many  cases,  the 
disease  in  the  testicle  is  secondary  to  disease 
in  the  hmgs  and  other  organs.  Should  the 
seminal  vesicle  or  prostate  be  already  en- 
larged and  indurated,  castration  is  not  to 
be  recommended. 

In  the  more  frequent  case  of  disease  of 
the  testicle  associated  vidth  tubercle  in  other 
organs,  the  best  results  wiU  be  obtained 
from  careful  attention  to  the  general  health. 
The  patient  should,  if  possible,  reside  at  the 
seaside  for  a  prolonged  period,  or,  better 
stni,  take  a  long  sea  voyage.  His  diet 
should  be  carefully  regulated,  and  cod-liver 
oil  should  be  taken  in  such  quantity  as  can 
be  well  borne.  Other  tonics,  especially  the 
iodide  of  iron,  arsenic,  and  quinine,  will  be 
found  useful  under  the  varying  conditions 
of  the  patient's  appetite,  &c.  The  testicle 
should  be  carefally  suspended,  and  painting 
the  scrotum  with  tincture  of  iodine,  or  in- 
unction with  an  ointment  containing  ten 
grains  of  iodoform  to  the  ounce  or  the  img. 
plumbi  iodidi,  appear  to  be  useful.  "When 
there  is  local  pain  and  tenderness,  bella- 
donna ointment  may  be  advantageously 
substituted.  Best  in  the  recumbent  posi- 
tion must  be  maintained  as  much  as  pos- 
sible. Sexual  excitement  should  bo  entirely 
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avoided,  and  riding  or  violent  exercise  of 
any  kind  is  equally  harmful,  although  a 
gentle  daily  walk,  short  of  producing  a  sense 
of  fatigue,  is  a  valuable  adjunct  to  the 
general  treatment; 

When  it  is  evident  that  the  tubercular 
deposit  has  softened  down,  and  fluctuation 
is  detected,  an  incision  should  be  made  into 
the  abscess,  and  if  this  subside  into  a  sinus 
discharging  a  little  sero-pus,  the  surgeon 
should  content  himself  with  keeping  the 
part  clean  and  injecting  tincture  of  iodine 
into  the  sinus  from  time  to  time.  When, 
however,  the  suppm-ation  is  more  abundant, 
and  fresh  abscesses  form,  and  particularly 
when  the  testicle  is  the  chief  seat  of  the 
tubercular  disease,  or  the  changes  in  it  are 
beUeved  to  be  the  main  cause  of  the  con- 
stitutional condition,  more  active  measures 
should  be  taken.  The  best  plan  is  to  enlarge 
a  sinus  and,  through  the  wound  thus  made, 
to  scrape  out  all  the  cheesy  deposits  by 
means  of  a  sharp  spoon.  Care  should  be 
taken  to  do  this  thoroughly,  as  the  success 
of  the  measure  largely  depends  upon  the 
removal  of  all  the  degenerated  tubercular 
material.  The  cavity  left  should  be  stuffed 
with  iodoform  gauze,  or  powdered  iodoform 
and  salicylic  silk,  and  allowed  to  close  by 
granulation.  When  the  disorganisation  of 
the  body  of  the  testicle  is  so  advanced  that 
castration  would  be  a  simpler  procedure,  it 
should  be  preferred.  The  removal  of  the 
tubercular  deposit,  if  comj)letely  executed, 
affords  good  results  and  is  not  a  serious 
procediu'e,  and  it  should  certainly  be  under- 
taken in  preference  to  castration  when  the 
degenerative  changes  are  Umited  to  the 
epididymis. 

Ieeitability  of  the  Testis.  —  Under 
this  name  are  included  cases  of  undue 
sensibility  of  the  testicle. 

Causes. — While  the  organs  are  under- 
going their  normal  development  at  puberty, 
they  may  become  hyperaesthetic ;  a  more 
frequent  cause  of  this  condition  is  onanism, 
or  excessive  sexual  indulgence,  and  in  some 
cases  the  pain  is  traceable  to  prolonged  but 
ungratified  erotic  excitement.  Varicocele 
may  be  associated  with  '  irritable '  testicle, 
and  an  atrophied  testicle — whatever  the 
cause  of  the  wasting — is  often  the  seat  of 
excessive  sensibility.  More  rarely,  the  af- 
fection appears  to  depend  upon  abscess  or 
irritability  of  the  prostate  gland  and  pros- 
tatic urethra.  In  many  cases  there  is  no 
local  cause  for  the  malady,  and  such  patients 
are  generally  weakly  ansemic  men,  or  are 
the  subjects  of  dyspepsia. 

Pathology. — There  is  no  known  path- 
ology of  this  condition ;  in  some  cases  the 


testicles,  apart  from  any  of  the  above  locaJ 
conditions,  are  rather  soft  and  flabby. 

Symptoms  and  Diagnosis. — The  patients 
complain  of  an  extreme  sensibility  of  one 
or  both  testicles,  often  most  marked  in  the 
epididymis.  This  may  be  so  great  that  the 
movements  of  walking,  the  contact  of  the 
dress,  or  the  gentlest  digital  examination, 
excites  acute  pain.  The  affection  is  often 
bilateral,  and  when  it  affects  one  testicle 
only  is  more  fr'equent  on  the  left  side.  If 
the  patient  is  at  rest,  and  particularly  if 
the  scrotimi  is  suspended,  there  is  no  spon- 
taneous pain.  The  organs  are  at  the  same 
time  free  from  all  obvious  and  coarse 
painful  lesions,  such  as  inflammation  and 
new-growths.  The  diagnosis  of  irritable 
testicle  is  very  readily  made,  but  pains 
must  be  taken  to  determine  its  cause,  as 
only  when  this  is  known  can  treatment  be 
adopted  with  confidence  and  success. 

Treatment. — In  all  cases  a  well-fitting 
suspender  should  be  worn,  either  next  the 
scrotum  or  over  a  layer  of  cotton-wool,  and 
cold  douches  to  the  part  are  generally  bene- 
ficial. Where  the  changes  of  puberty  are 
supposed  to  be  the  cause,  patience  must  be 
exercised,  and  the  application  of  belladonna 
liniment  or  oiatment  may  aflbrd  reUef. 
All  sexual  abuses  must  be  stopped,  and  in 
some  cases  the  sedative  influence  of  bromide 
of  potassium  is  very  valuable,  while  in 
other  instances  the  regular  sexual  relation 
of  marriage  removes  the  morbid  sensibOity 
of  the  testicles.  Where  there  is  varicocele 
or  disease  of  the  prostate,  appropriate 
measures  must  be  taken  to  cure  these  con- 
ditions. Strict  attention  should  be  paid  to 
the  diet  and  the  state  of  the  digestive  or- 
gans, and,  where  there  is  ansemia,  iron 
should  be  administered.  In  all  cases  it  is 
important  to  allay  the  patient's  fears  of 
impotence  or  sterility,  or  of  the  existence 
of  serious  organic  disease  of  the  parts,  and 
he  should  be  assured  of  the  perfect  cura- 
bility of  his  disease.  Healthy  bodily  and 
mental  employment  should  be  foimd,  and 
efforts  should  be  made  to  distract  his 
thoughts  fr'om  his  sexual  organs  and  all 
aUied  subjects  ;  in  this  way  travel  will  often 
be  found  useful.  Castration  should  never 
be  resorted  to  for  this  condition. 

Neuealgia  of  the  Testis.— This  afi'ec- 
tion  is  characterised  by  recurrent  attacks 
of  severe  pain  in  one  or  other  testicle. 

Causes. — Many  causes  of  neuralgia  of 
the  testis  are  known,  but  in  some  cases  it 
is  quite  impossible  to  assign  any  cause  for 
the  pain.  Among  constitutional  causes, 
malaria,  gout,  and  ansemia  are  the  best 
ascertained.    Among  local  causes  must  be 
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cited  injury  to  the  spermatic  cord  and 
nei-ves,  a  recent  attack  of  orchitis,  obstruc- 
tion of  the  vas  deferens  or  duct  of  the  epi- 
didymis, a  chronic  abscess  of  the  testicle,  and 
severe  injm-y  to  the  testicle  as  by  a  bullet 
wound.  Mahgnant  disease  of  the  spine  af- 
fecting the  upper  lumbar  nerves,  calculous 
pyeUtis,  or  the  passage  of  a  calculus  along 
the  urethra,  are  conditions  which  produce 
true  nem'algia  of  the  testicle,  evidently 
thi-ough  the  agency  of  the  spinal  cord  and 
nerves. 

Pathology. — The  pathology  of  neuralgia 
of  the  testicle  is  not  knovra.  In  some  cases 
the  organ  is  fuller  and  plumper  than  nor- 
mal, and  it  is  stated  to  become  actually  in- 
flamed as  the  result  of  neuralgia.  Where 
the  pain  follows  upon  injury  or  inflamma- 
tion of  the  pai't,  it  may  be  due  to  bulbous 
enlargements  of  the  ends  of  branches  of  the 
spermatic  nerves,  or  to  compression  of  these 
nerves  by  contaracting  cicatricial  bands. 

Symptoms  and  Diagnosis. — The  affec- 
tion is  characterised  by  the  occurrence  of 
intermittent  attacks  of  severe  pain  in  one 
testicle  (very  rarely  both),  which  may  be 
limited  to  the  testicle  or  shoot  up  along 
the  spermatic  cord.  These  attacks  of  pain 
may  recm-  at  regular  intervals,  or  quite  j 
uTegularly,  and  they  are  independent  of  | 
movement  or  friction  of  the  testicle.  When 
the  pain  is  severe,  the  testicle  is  generally  | 
sharply  reti-acted,  being  drawn  quite  up  to 
the  abdominal  ring.  Associated  with  the 
pain  there  is  sometimes  marked  local  ten- 
derness— a  condition  of  'irritability'  of  the 
organ.  In  some  cases  the  attacks  of  pain 
are  excited  by  sexual  excitement,  particu- 
larly if  there  be  obliteration  of  the  duct  of 
the  testicle.  Nem'algia  of  the  testicle  is 
easily  distinguished  from  irritabUity  of  the 
organ  by  the  paroxysmal  character  of  the 
pain,  and  its  spontaneous  occurrence,  apart 
from  contact  or  friction.  In  every  case  a 
patient  attempt  to  elucidate  the  cause  of 
the  pain  must  be  made. 

Treatment. — If  there  is  any  reason  to 
suspect  the  influence  of  malaria,  quinine 
should  be  freely  administered,  and  if  it  fail  | 
to  relieve,  arsenic  should  be  tried ;  if  the 
patient  be  anremic,  fron  and  cod-liver  oil  are 
indicated,  while  if  there  be  any  signs  of 
gout  or  UthEemia,  the  diet  should  be  care- 
fully regulated  and  alkahes  be  fr-eely  admin- 
istered. Very  gi-eat  care  should  be  taken  to 
have  the  patient's  constitutional  condition  as 
healthy  as  possible.  Nothing  is  definitely 
known  of  the  value  of  aconite,  belladonna, 
phosphorus,  and  other  neui-algic  medicines 
admmistered  iatemally.  Locally,  the  testi- 
cles should  be  suspended,  and  cold  douches, 


or  the  application  of  equal  parts  of  aconite 
and  belladonna  ointment  to  the  scrotum 
will  be  found  beneficial.  The  injection  of 
a  small  quantity  of  morphia  (gr.  \-^)  into 
the  testicle  or  into  the  Ipose  tissues  of  the 
cord  is  the  surest  means  of  reheving  the 
pain.  Varicocele  should  be  submitted  to 
operation  for  its  radical  cure.  Counter-irri- 
tation of  the  scrotmn  or  along  the  cord  by 
iodine  or  the  Spanish  fly  may  be  quickly  suc- 
cessful in  some  cases.  When  the  neuralgia 
ovms*  some  distant  cause,  the  treatment 
must  be  directed  to  the  cure  of  that  affec- 
tion— e.g.  renal  calculus.  When,  however, 
all  these  general  and  local  measm-es  fail, 
and  the  pain  is  severe,  and  there  is  reason 
to  think  that  the  cause  of  the  trouble  is 
some  condition  of  the  testicle  or  cord,  cas- 
tration may  be  performed.  This  should 
only  be  resorted  to  in  very  rare  instances 
and  under  the  above  conditions,  and  should 
never  be  pressed  upon  the  patient.  If  the 
testicle  is  removed,  and  the  actual  cause 
of  the  pain  is  not  at  the  same  time  removed, 
the  pain  recurs  in  the  spermatic  cord. 

TuMOXJES  OF  THE  TESTIS. — Causes. — 
Injuries  of  the  organ,  blows  and  squeezes, 
are  often  the  a]Dparent  starting-point  of 
malignant  txmouxs  of  the  testicle  ;  but  in 
a  large  number  of  cases  there  is  no  history 
of  previous  injury  or  inflammation,  or  any 
circumstances  of  etiological  importance. 
Dermoid  tumom-s  of  the  testicle  are  con- 
genital in  origin.  Age  exerts  an  important 
influence  upon  the  development  of  the 
other  ■  forms  of  new-growth ;  sarcoma 
occurs  most  often  before  ten  years  of  age, 
and  between  the  ages  of  thfrty  and  forty  ; 
carcinoma  probably  never  occm's  in  chil- 
dren, and  is  most  often  seen  between  the 
ages  of  thirty-five  and  forty-five ;  pure 
enchondroma  of  the  testicle  is  met  with 
in  young  adults. 

Fathology. —  The  commonest  tumom's 
of  the  testicle  are  sarcoma  and  carcinoma ; 
of  the  former,  round-ceU,  spindle-cell, 
mixed-ceU,  and  lympho-sarcoma  or  adeno- 
sarcoma  are  met  with.  Carcinoma  occurs 
as  encophaloid,  and  possibly  also  as  scirrhus. 
The  naked-eye  appearances  of  these  two 
classes  of  tumom's  may  very  closely  re- 
semble each  other.  They  may  each  of 
them  occur  as  soft,  pmkish-grey  tumom's, 
with  patches  of  yellow  and  red  fi'om  fatty 
degeneration  and  ha2morrhage.  Sarcomata, 
however,  vary  much  in  their  appearance  ; 
they  may  be  firmer,  being  traversed  by 
coarse  bands  of  fibrous  tissue,  or  contain 
nodules  or  larger  masses  of  pearl-Uke 
cartilage.  The  cartilage  may  exist  in 
small  amount,  may  form  branching  pieces 
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v/liich  are  believed  sometimes  to  lie  in 
dilated  lymphatics,  or  nearly  the  entire 
mass  of  the  tumour  may  he  converted  into 
cartUage,  a  thin  layer  of  softer  material 
being  the  only  indication  of  the  sarcoma- 
tous nature  of  the  tumour.  Along  with 
cartilage,  myxomatous  tissue,  and  some- 
times also  striped  or  unstriped  muscle- 
fibre,  may  be  found. 

Cysts  are  frequently  found  in  these 
malignant  tumours  of  the  testicle.  They 
are  more  frequent  in  sarcomata  than  in 
carcinomata.  In  niunber  and  size  they 
vary  within  wide  limits — at  times  only 
few  and  small,  at  other  times  they  form 
the  greater  bulk  of  the  tumour ;  and  cystic 
tumour  of  the  testicle  has  been  described 
as  a  distinct  variety  of  new-growth.  This 
term,  however,  should  only  be  applied  to 
the  very  rare  hydatid  and  dermoid  cysts 
of  the  testicle,  for  in  the  multiple  cystic 
tumours,  sarcomatous  tissue,  or  more  rarely 
carcinoma,  is  always  to  be  demonstrated 
between  the  cysts.  The  greater  number 
of  such  cysts  are  smooth  and  lined  with 
epithelium,  and  are  developed  from  the 
tubules  of  the  rete  testis ;  others  of  them 
are  irregular,  with  a  flocciilent  smrface,  and 
are  formed  by  the  softening  of  the  tumour- 
tissue  or  the  occurrence  of  haemorrhages 
into  it.  The  former  contain  pale  or  vari- 
ously coloured  tm-bid  fluid,  and  intracystic 
sarcomatous  growths  are  frequently  found 
in  them. 

Carcinoma  starts  in  a  proliferation  of  the 
epithelium  lining  the  seminal  tubules ;  sar- 
coma, on  the  other  hand,  begins  in  a  cellular 
proHferation  between  the  tubules,  which 
pushes  them  aside,  and  remnants  of  the 
tubes  can  often  be  traced  in  large  sarco- 
matous growths.  These  diseases  most 
often  start  in  the  body  of  the  testicle,  the 
secreting  structiu-e  being  gradually  replaced 
by  the  neoplasia,  and  the  epididymis  may 
remain  imattacked  for  a  long  time.  The 
resisting  tunica  albuginea  at  first  yields 
very  slowly  before  the  new-growth,  but,  in 
actively  growing  tumours,  the  soft  tissue 
may  fimgate  tln"ough  it  into  the  scrotal 
coverings,  and,  these  becoming  involved, 
ulcerate,  a  fungus  hsematodes  resulting. 
From  the  testicle  the  new-growth  may 
spread  up  along  the  cord  for  a  varying 
distance ;  but  apart  fi-om  this,  owing  to  the 
extreme  vascularity  of  these  growths,  both 
the  spermatic  artery  and  veins  are  en- 
larged, and  make  the  cord  feel  full.  Ma- 
lignant disease  is  usually  unilateral,  but 
sarcoma  may  attack  both  testicles.  Sar- 
coma has  also  been  found  growing  fr'om 
the  visceral  layer  of  the  tunica  vaginalis, 


and  surrounding  the  testicle.  Hydrocele, 
even  to  a  considerable  extent,  mny  be  added 
to  the  enlargement  of  the  testicle  itself  when 
attacked  with  malignant  disease. 

Secondary  growths,  whether  of  sar- 
coma or  carcinoma,  are  met  with  in  the 
deep  inguinal,  ihac,  and  lumbar  glands, 
and,  when  the  scrotum  is  affected,  the 
superficial  inguinal  glands  also  become 
infected.  The  abdominal  growths  are  of 
the  same  nature  as  those  in  the  testicle, 
and  often  attain  a  very  large  size,  and  press 
upon  and  invade  the  aorta,  vena  cava,  Oiao 
vessels,  or  the  spine,  and  may  spread  to  the 
kidney,  liver,  and  lungs,  and  from  thence  to 
more  distant  parts.  Pm'e  enchondroma,  in 
the  form  of  a  rounded  or  lobulated  tumoiir 
within  a  fibrous  capsule,  and  without  any 
softer  sarcomatous  tissue,  is  occasionally 
met  with.  This  form  of  tumour  is  not 
malignant,  occurs  in  young  persons,  and 
is  of  very  slow  growth.  Some  cases  of  so- 
called  fibroma  of  the  testicle  are,  in  reaUty, 
spindle-ceU  sarcomata,  which  have,  to  a 
large  extent,  developed  into  fibrous  tissue ; 
very  rarely  pure  fibroma,  a  benign  growth, 
has  been  met  with.  Dermoid  cysts  have 
been  fotmd  to  contain  cartilage  and  bone, 
and  sometimes  an  oily  fluid  which  solidifies 
on  cooling.  Their  origin  is  variously  ex- 
!  plained  as  due  to  foetal  inclusion,  to  par- 
theno -genesis,  or  to  heteropie  jilastique. 

Syvvptoms  mid  Diagnosis. — TJie  symp- 
tom of  a  tumom-  of  the  testicle  is  a  chronic 
continuous  enlargement  of  the  organ  which 
resists  all  local  and  constitutional  treat- 
ment. It  may  be  first  noticed  soon  after 
an  mjury,  but  more  often  its  origin  is  quite 
insidious.  It  commences  in  the  body  of 
the  organ,  and  quickly  obscures  the  outline 
of  the  epididymis,  but  the  ovoid  shape  of 
the  gland,  and  its  smooth  contour,  may  be 
long  retained.  The  rapidity  of  the  enlarge- 
ment varies  greatly  both  in  different  cases 
and  in  the  same  case  at  difierent  times.  In 
the  one  case,  the  diflference  depends  upon 
the  lower  or  higher  grade  of  organisation  of 
the  neoplasia ;  in  the  other,  it  may  be  due 
to  the  restraining  influence  of  the  tunica 
vaginalis  in  the  early  stage,  or  to  some 
alteration  in  the  nature  of  the  tumour,  as 
when  a  chondrifying  sarcoma  ceases  to 
organise  into  cartilagp,  and  grows  as  a  pure 
sarcoma.  In  the  early  stage  the  swelUng 
is  firm,  even  hard  ■  but  as  it  gi'ows  it  may 
become  softer,  or,  what  is  very  character- 
istic, of  unequal  consistence  in  diiferent 
parts ;  and  along  with  this  the  regularity 
of  the  sm-face  is  lost.  The  more  malignant 
tumours  may  attain  an  enormous  size  be- 
fore death  puts  an  end  to  their  growth. 
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The  scrotal  coverings  are  at  first  stretched 
over  the  inchided  tumour,  and  dilated  veins 
com'se  under  the  skin  ;  later  on  the  tumour 
becomes  adherent  to  and  implicates  the 
skin ;  ulceration  then  quickly  occurs,  and 
alloM"s  the  malignant  growth  to  fungate,  the 
fungus  having  all  the  chai'acters  of  the 
well-known  fimgus  hoematodes ;  this  is  now 
rarely  seen,  as  the  organ  is  usually  excised 
before  this  stage  is  reached.  The  fi.'ont 
part  of  the  swelling  fluctuates  if  there  is 
vaginal  hydrocele.  The  cord  is  fall  from 
the  increased  size  of  the  spermatic  vessels, 
and  in  many  cases  it  becomes  enlarged  and 
indurated  froni  the  tumour  spreading  up 
along  it  to  the  inguinal  canal.  The  growth 
in  the  eavly  stage  is  usually  quite  or  nearly 
painless,  and  the  characteristic  testicular 
sense  is  early  lost.  The  lymphatic  glands, 
just  above  Poupart's  ligament,  are  soon  felt 
enlarged,  and,  from  these,  other  lumps 
may  be  felt  running  up  along  the  iliac 
vessels  and  in  fi'ont  of  the  lumbar  spine ; 
when  the  scrotum  is  implicated,  the  super- 
ficial glands  of  the  gi'oin  are  also  enlarged, 
and  in  rare  cases  this  is  observed  before 
there  is  any  appreciable  adhesion  of  the 
tumour  to  its  scrotal  coverings.  With  the 
growth  of  these  glandular  tumoms  there 
may  come  on  oedema  of  one  or  both 
lower  limbs.  Enormous  growths  may 
occur  in  the  abdomen,  and  in  other  parts. 
The  patient  art  length  dies  from  exhaus- 
tion, worn  out  by  pain,  discharge,  and 
senai-starvation,  or  the  special  effects  of 
certain  local  secondary  deposits. 

Tumours  of  the  testicle  have  to  be 
diagnosed  from  hydrocele,  hsematocele, 
chronic  orchitis,  and  tubercular  disease. 
The  pyriform  shape  of  the  tumour,  its 
translucency  and  fluctuation,  usually  at 
once  distinguish  hydrocele ;  when,  how- 
ever, the  tumour  is  opaque  fr-om  thickening 
of  the  wall,  and  the  sense  of  fluctuation 
is  obscure,  reliance  must  be  placed  upon 
the  detection  of  the  testicle  by  its  special 
sensibihty,  and  the  absence  of  change  in 
the  cord  and  lymphatic  glands.  Where 
doubt  exists,  it  may  be  cleared  up  by  an 
exploratory  punctm-e,  or,  better,  an  incision. 
Hcematocele  is  distinguished  fr-om  tumom- 
by  its  sudden  onset  after  injm-y,  often  by 
its  fluctuation,  and  also  by  the  detection 
of  the  testicle  in  the  mass  by  its  special 
sensibihty  to  pressure;  the  steady  per- 
sistent growth  of  a  tumotu-,  its  unequal 
consistence,  the  enlargement  of  the  cord 
and  lymphatic  glands,  are  other  points 
assistmg  m  the  diagnosis.  Cases  do  occm:, 
however,  in  which  an  exploratory  puncture 
or  incision  is  necessary  to  render  the 


diagnosis  certain.  From  chronic  orchitis 
a  tmnoin-  will  be  distinguished  by  the 
absence  of  the  causes  of  inflammatory 
enlargements  of  the  testicle ;  by  the  per- 
sistent, often  rapid,  enlargement  of  the 
organ,  in  spite  of  all  treatment ;  by  the 
inequality  of  the  consistence  of  the  tumour 
in  many  cases,  and  by  the  enlargement 
of  the  cord  and  lymphatic  glands.  When 
doubt  is  entertained,  the  system  may  be 
brought  rapidly  under  the  influence  of 
merCTtry,  and  if,  in  spite  of  this,  the  growth 
continue,  its  malignant  nature  may  be  con- 
sidered certain.  Tubercular  disease  will  be 
distinguished  from  tumour  of  the  testicle 
by  the  early  and  marked  swelling  of  the 
epididymis,  the  tendency  to  softening,  and 
in  many  cases  the  presence  of  tubercle  in 
other  organs. 

When  the  tumour  has  reached  a  great 
size,  and  the  scrotal  veins  are  much  en- 
larged, or  a  mass  of  the  growth  fungates 
through  the  skin,  there  should  be  no  diffi- 
culty whatever  in  arriving  at  a  diagnosis. 
In  the  more  malignant  growths,  the  rapidity 
and  persistency  of  the  enlargement,  the 
early  loss  of  testicular  sense,  and  the  im- 
possibility of  detecting  the  testicle  in  the 
mass  of  the  tumour,  together  with  en- 
largement of  the  cord,  are  the  most  im- 
portant diagnostic  signs  before  glandular 
infection  occiurs.  In  benign  tumours,  the 
extreme  chronicity  of  the  enlargement, 
and  its  hardness  or  bossy  outhne,  may  at 
once  afford  grotmd  for  a  correct  diagnosis. 

To  ■  distinguish  between  the  different 
varieties  of  tumour  is  not  always  possible ; 
but  the  following  rules  are  of  value.  A 
rapidly-growing  tumour,  in  a  child,  is  cer- 
tainly sarcomatous.  A  malignant  tumom" 
attacking  both  testicles  is  a  sarcoma.  A 
malignant  tumour,  in  an  adult,  may  be 
either  sarcoma  or  carcinoma,  but  a  uni- 
formly rapid  growth,  with  early  and 
marked  enlargement  of  the  spermatic 
cord  and  lymphatic  glands,  points  to  car- 
cinoma. A  preliminary  period  of  quiescence 
or  of  slow  growth,  with  a  sudden  acces- 
sion of  activity  and  very  rapid  growth, 
is  in  favour  of  a  tumom"  being  a  chondro- 
sarcoma. A  very  gradual,  painless  en- 
largement of  the  testicle,  forming  a  smooth 
ovoid  tumour,  without  enlargement  of 
the  cord  or  lymphatic  infection,  indi- 
cates a  cystic  sarcoma.  Sometimes,  one  or 
more  of  the  cysts  may  project  fr'om  the 
sm-face,  and  if,  on  tapping  such  a  tumour 
mucoid  fluid  is  withdrawn,  the  diagnosis 
becomes  assm"ed  ;  this  form  of  tumour  is 
generally  met  with  between  the  ages  of 
twenty  and  forty.     Great  hardness  of  a 
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steadily-growing  tumour  occurring  after 
forty  years  of  age,  with  enlargement  of 
the  cord  and  lymphatic  glands,  would  point 
to  scirrhus.  A  slowly-growing  tumour 
of  great  hardness,  with  a  smooth  oval  or 
bossy  sm-face,  without  implication  of  the 
cord  or  glands,  and  occurring  in  a  man  be- 
fore thirty  years  of  age,  is  probably  a  simple 
enchondi'oma  ;  such  a  tumour  may  attain 
a  very  great  size.  A  fibroma  cannot  be 
diagnosed  with  any  approach  to  certainty  ; 
Kke  enchondroma,  it  is  of  very  slow  growth 
and  extremely  hard,  and  destitute  of  all 
signs  of  malignancy.  A  dermoid  cyst  is  to 
be  recognised  by  the  congenital  nature  of 
the  tumour  (if  the  history  be  known),  by  a 
more  or  less  globular  outhne,  by  iuequahty 
of  consistence — at  places  being  solid,  at 
others  fluctuating;  if  such  a  tumour  be 
tapped  and  oily  fluid  escape,  the  diagnosis 
is  still  more  certain.  As  already  noticed, 
tapping  a  cystic  tumour  may  lead  to  the 
escape  of  characteristic  fluid ;  in  other 
cases  this  affords  information  of  the  density 
of  the  tumour.  Both  sarcoma  and  carci- 
noma bleed  very  freely ;  enchondroma  and 
fibroma  are  much  less  vascular. 

Treatment. —  The  only  treatment  of 
avail,  for  any  case  of  tumour  of  the  testicle, 
is  removal  of  the  diseased  organ.  In  the 
rare  cases  of  benign  tumom's  this  question 
jiresents  no  difficulty.  In  mahgnant 
tiunours,  it  is  most  important  to  perform 
castration  at  the  earUest  possible  moment, 
and  certainly  before  the  lymphatic  glands 
are  enlarged,  or  the  cord  is  involved  in  the 
disease  higher  than  the  external  abdominal 
ring,  or  the  tumour  is  adherent  to  the 
scrotirm.  The  spermatic  cord  should  be 
divided  as  high  as  possible  above  the 
disease.  In  the  rare  cases  of  sarcoma 
affecting  both  testicles,  the  two  organs 
should  be  removed.  Only  too  frequently, 
when  the  patient  is  seen,  the  cord  is  en- 
larged quite  up  to  the  internal  ring,  and 
secondary  deposits  are  already  to  be  felt  in 
the  niac  or  lumbar  glands.  In  such  cases, 
the  operation  cannot  be  done  with  any 
view  of  curing  the  patient;  but  if  the 
tumour  of  the  testicle  be  a  great  annoy- 
ance to  the  patient  from  its  bulk  or  weight, 
or  from  the  presence  of  a  foul  fimgating 
sore,  it  may  be  removed  simply  as  a  pallia- 
tive measure.  Even  when  the  surgeon 
operates  early,  he  is  only  too  often  dis- 
appointed by  rapid  recurrence  of  the 
disease  in  the  stump  of  the  spermatic  cord 
or  in  the  abdominal  glands. 

But  there  is  no  doubt  that  operation, 
when  performed  in  suitable  cases,  affords  a 
chance  of  cure,  and  a  certainty  of  immu- 


nity from  disease  for  a  time,  and  often  for 
a  considerable  time.    See  Casteation. 

A.  Peaece  Gould. 

TESTIS,  Injuries  of  the.— Causes.— 
The  extreme  mobility  of  the  testicles  pro- 
tects them  fi'om  injury,  but  they  are  not 
infrequently  contused  by  blows  against  the 
pommel  of  the  saddle  in  riding,  by  being 
struck  in  fighting,  cricket,  &c.,  or  by  squeezes 
between  the  thighs.  The  testicle  is  much 
more  rarely  wounded ;  it  may  be  punctured 
in  tapping  a  hydrocele  or  hasmatocele,  la- 
cerated by  a  gunshot  or  other  projectile, 
and,  occasionally,  self-inflicted  wounds  of 
this  organ  come  under  the  notice  of  the 
suxgeon. 

FatJwlogy. — In  contusion  of  the  testicle, 
blood  is  often  effused  between  the  tunica 
vaginaUs  and  the  txmica  albuginea,  and  up 
along  the  cord,  and  in  severe  eases  this 
effusion  has  been  found  to  extend  even  up 
to  the  kidney.  Haemorrhage  also  occurs 
into  the  substance  of  the  organ,  and  hsema- 
tocele  may  be  superadded.  The  injury 
may  excite  acute  inflammation :  when  less 
severe,  it  may  be  the  exciting  cause  of 
chronic  orchitis,  of  hydrocele,  or  of  malig- 
nant disease.  Atrophy  of  the  testicle  fre- 
quently follows  traumatic  inflammation  of 
the  organ,  and  severe  contusion  of  the 
testicles  is  a  recognised  method  of  produc- 
ing sterility.  Division  of  the  tunica  albu- 
ginea may  be  followed  by  protrusion  of  the 
seminal  tubes,  but  not  to  any  great  extent, 
unless  inflammation  be  set  up.  Gunshot 
wounds  of  the  testicle  are  very  firequently 
followed  by  atrophy  of  the  organ. 

Symptoms.  —  Sudden  death  has  been 
caused  by  a  severe  injury  to  both  testicles. 
The  immediate  symptoms  of  contusion  of 
the  testicle  are  a  severe  pain  in  the  part 
extending  up  along  the  groin  to  the  loin, 
with  acute  tenderness  and  general  pallor, 
nausea,  vomiting,  and  faintness,  even  to 
complete  syncope.  In  favom-able  cases,  the 
constitutional  effects  are  soon  recovered 
fi*om ;  the  testicle  and  cord  remain  tender 
for  a  few  days,  and  then  aU  symptoms  pass 
away.  In  other  cases,  the  symptoms  of 
acute  orchitis  quickly  set  in,  or  chronic 
orchitis  or  hydrocele  may  come  on  at  a 
longer  interval,  or,  still  later,  a  tumoiu:  may 
develop  in  the  testicle. 

A  wound  of  the  testicle  is  attended  with 
similar  sickening  pain  and  faintness.  When 
made  in  tapping  a  hydrocele,  blood  escapes 
with  the  serous  fluid  or  collects  subsequently 
in  the  tunica  vaginalis  (see  H^ematocele), 
or  a  small  tender  nodule  may  be  detected 
on  the  surface  of  the  gland.    When  impli- 
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cated  in  a  severe  tvound  of  the  scrotum,  the 
organ  is  usually  exposed ;  the  tubules  may 
not  project  at  all,  or  they  may  bulge  out- 
wards in  the  form  of  a  soft  grey  nodule._ 

Treatment. — ^After  a  severe  contusion, 
the  patient  should  be  put  to  bed,  and  the 
testicle  supported  on  a  soft  pillow  or  a 
broad  strip  of  plaster  fastened  across  the 
thighs,  and  an  ice-bag  applied.  When  less 
severe,  it  may  be  sufficient  to  rest  for  a 
few  hours  and  to  wear  subsequently  a  sus- 
pender. When  a  testicle  is  wounded  with 
a  trocar,  the  patient  shoidd  be  corL&ned  to 
bed  and  an  ice-bag  applied.  If  the  testicle 
is  wounded  by  a  knife,  great  care  should  be 
taken  not  to  draw  out  any  of  the  tubular 
structure,  but,  the  part  having  been  care- 
fully cleaned,  the  edges  of  the  incised  tunica 
albuginea  shoidd  be  imited  with  a  continu- 
ous suture  of  fine  catgut.  Contiised  and 
lacerated  wounds  cannot  be  thus  treated, 
biit  the  usual  surgical  rules  must  be  com- 
plied with.  The  sm'geon  should  not  remove 
the  injured  organ  unless  it  is  beyond  ques- 
tion that  the  enth'e  gland  is  disorganised, 
and  every  effort  should  be  made  to  secure 
rapid  healing  of  the  part.  Nem-algic  pain 
is  often  complained  of  after  gunshot  and 
similar  injtuies  of  the  testicle.  See  Testis, 
Diseases  of  the.        A.  Pearce  Gould. 

TESTIS,  Malpositions  of  the.— There 
is  no  sufficient  evidence  that  a  supernume- 
rary testicle  has  ever  been  met  with — the 
supposed  cases  of  this  deformity  being  in- 
stances in  which  an  encysted  hydrocele,  or 
a  fatty  or  fibrous  tumour,  has  been  mistaken 
for  a  third  testicle.  One  or  both  testicles 
may  be  entirely  absent ;  but  this  condition 
can  only  be  proved  by  dissection,  as  mere 
inability  to  find  the  organs  during  life 
cannot  be  accepted  as  evidence  of  their 
non-existence.  Absence  of  both  testicles 
(anorchism)  is  usually  associated  with  other 
deformities  in  the  sexual  apparatus.  In 
cases  of  'retained  testis,'  the  epididymis 
and  lower  end  of  the  vas  deferens  may  be 
found  iu  the  scrotum  and  separated  from 
the  imperfectly  descended  body  of  the  tes- 
ticle. The  epididymis  may  also  be  the 
only  part  of  the  organ  developed,  occupy- 
ing its  usual  position  ia  the  scrotum,  the 
body  of  the  organ  being  entirely  absent,  or 
represented  by  a  small  pea-like  nodule  of 
tissue.  Another  important  deformity  is  a 
congemtal  absence  of  part  or  of  all,  or 
closure  of  either  end  of  the  vas  deferens. 
This  condition  docs  not  interfere  with  the 
Etnicture  of  the  testicle,  which  is  plump  and 
of  Its  usual  size ;  but  of  course  its  secretion 
does  not  reach  the  urethra.    The  develop- 
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ment  of  the  testicle,  which  usually  takes 
place  at  puberty,  maybe  delayed  for  a  time 
or  fail  to  occur  altogether.  The  writer  be- 
lieves that  this  is  in  some  cases  (unilateral) 
associated  with  and  perhaps  caused  by 
varicocele;  in  other  instances  (bilateral) 
the  subjects  of  it  are  generally  ill-developed 
and  effeminate  in  appearance.  Absence  or 
non-development  of  one  testicle  may  be  ac- 
companied by  hypertrophy  of  its  fellow. 

The^  commonest  malposition  is  that 
known  as  inversion  of  the  testicle,  in 
which  the  organ  is  rotated  so  that  the 
epididymis  is  towards  the  front  of  the 
scrotum,  and  the  body  of  the  organ,  with 
the  tunica  vaginalis,  is  directed  backwards. 
This  condition  is  easily  recognised  by  the 
hand,  which  notices  also  that  the  vas  de- 
ferens is  in  fr'ont  of  the  other  constituents 
of  the  cord.  Inversion  is  frequently  to  be 
seen  on  one  or  both  sides,  and  it  is  of  con- 
siderable importance  in  hydrocele,  hsema- 
tocele,  and  epididymitis.  In  the  two  former, 
the  testicle  will  be  in  front  of  the  fluid  in 
the  tunica  vaginalis,  and  may  be  wounded 
in  the  operation  of  tapping  or  incising  un- 
less its  position  be  previously  ascertained. 
In  the  latter,  the  painful  swelling  may  be 
mistaken  for  inflammation  of  the  secreting 
part  of  the  gland :  its  shape,  and  the  con- 
figuration of  the  back  of  the  organ,  as  well 
as  the  condition  of  the  cord,  will  lead  to  a 
correct  diagnosis.  A  condition  of  pcurtial  in- 
version, in  which  the  epididymis  is  directed 
towards  the  thigh,  is  very  occasionally  met 
with.  Beversion  of  the  testicle  is  the  name 
given  to  the  state  in  which  the  top  of  the 
testicle  with  the  globus  major  of  the  epidi- 
dymis is  at  the  bottom  of  the  scrotum,  and 
the  vas  deferens  comes  off  from  the  highest 
part  of  the  organ. 

Delayed  Descent  of  the  Testicle. — 
Instead  of  being  in  the  scrotum  at  birth, 
the  testicle  may  not  descend  imtil  months 
or  years  afterwards.  If  the  organ  do  not 
pass  into  the  scrotum  within  the  first  few 
months  after  birth,  its  descent  is  generally 
delayed  until  puberty,  accompanying  the 
full  development  of  the  organ.  In  nearly 
all  cases  of  descent  after  the  age  of  one 
year  hernia  occurs,  and  in  many  instances 
the  intestine  is  adherent  to  the  testicle. 

Incomplete  Descent  of  the  Testicle. 
EetAined  Testis. — 1.  Etiology. — Many 
conditions  may  interpose  to  prevent  the 
complete  descent  of  the  testicle.  Those 
best  known  are  a  fasion  of  the  two  testes 
(synorchism),  a  long  mesorchium,  intra- 
peritoneal adhesions,  a  weak  gubernaculum 
testis,  and  a  small  external  aljdominal  ring. 
Other  alleged  causes  aie  shortening  of  the 
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vas  deferens,  large  size  of  the  epididymis, 
and  the  pressure  of  a  truss  causing  the 
gland  to  become  fixed  in  the  Uiac  fossa  or 
inguinal  canal.  A  testicle,  which  has  com- 
pletely descended,  has  been  known  to  be 
di'awn  up  into  the  inguinal  canal  and  per- 
manently retained  there.  See  Betraction 
of  the  Testis. 

2.  Pathology, —  The  testicle  may  be 
of  full  size,  plump,  and  presenting  all  its 
normal  appearances  when  examined  micro- 
scopically ;  in  the  majority  of  cases  it  is 
small  and  flabby,  and  it  is  impossible  to 
draw  out  the  seminal  tubules  as  in  a  nor- 
mal testicle.  The  epididymis  may  be  quite 
normal,  or  it  may  show  the  same  changes 
as  the  body  of  the  organ,  but  to  a  less  degree ; 
but  it  is  sometimes  more  or  less  separated 
from  the  secreting  part  of  the  gland,  and 
may  descend  into  the  scrotum  while  the  body 
of  the  organ  is  lodged  in  the  inguinal  canal. 
The  epididymis  has  been  found  abnormally 
large.  The  testicle  may  be  either  movable 
in  its  serous  covering,  or  more  or  less  firmly 
fixed  by  adhesions  which  tend  to  increase 
as  attacks  of  inflammation  are  repeated. 
The  development  of  the  gland,  which  should 
occur  at  puberty,  as  a  rule  does  not  take 
place.  The  vas  deferens  is  generally  foimd 
of  its  usual  length,  and  coiled  up  in  the 
beUy;  very  rarely  it  is  shortened.  The 
scrotum  may  be  quite  normal  in  appear- 
ance, but  is  generally  small  and  unde- 
veloped on  the  affected  side ;  it  may  con- 
tain only  fatty  tissue,  but  in  some  cases  a 
serous  sac  is  found  in  it.  The  serous  sac 
surrounding  the  testicle  may  be  shut  off,  but, 
as  a  rule,  it  communicates  freely  with  the 
peritoneal  cavity.  Adhesions  may  be  found 
passing  from  the  testicle  to  one  or  more 
of  the  adjacent  abdominal  viscera,  or  the 
testicle  may  be  foimd  free  in  the  peritoneal 
cavity,  attached  posteriorly  by  a  long  mesor- 
chium.  A  hernia  is  very  commorJy  asso- 
ciated with  'retention'  of  a  testicle,  and 
in  such  cases  the  coil  of  intestine  may 
be  firmly  adherent  to  the  top  of  the  gland. 
The  testicle  may  lodge  at  any  spot  between 
the  kidney  and  its  normal  position  in  the 
scrotum ;  most  often  it  is  retained  in  the 
inguinal  canal,  and  its  next  most  common 
seat  is  in  the  Uiac  fossa,  close  above  Pou- 
part's  ligament.  In  the  latter  situation  it 
is  more  protected  against  injuries  of  aU 
kinds  than  in  the  former,  and  is  therefore 
less  often  the  seat  of  iriflammation,  and 
the  gland  is  more  often  plump  and  weU- 
nourished  than  in  the  inguinal  canal.  As 
a  general  rule,  a  retained  testicle  is  a  sterUe 
organ,  but  to  this  there  are  exceptions.  The 
only  way  of  accurately  determining  this 


important  point  is  to  examine  the  secretion 
of  the  gland  for  spermatozoa. 

3.  Symptoms,  Complications,  and  Dia- 
gnosis,— There  may  be  no  symptoms  occa- 
sioned by  this  deformity,  and  the  patient's 
attention  is  drawn  to  his  condition  only  by 
the  empty  state  and  small  size  of  the  scro- 
tum, on  one  or  both  sides.  When  the  testicle 
sHps  freely  along  the  inguinal  canal,  it  is 
apt  to  be  nipped  by  the  external  abdominal 
ring,  with  the  production  of  severe  pain  oi- 
of  repeated  attacks  of  inflammation.  In 
the  more  common  cases,  in  which  the  gland 
is  more  fixed  in  the  inguinal  canal,  its 
liability  to  injmy  leads  to  attacks  of  in- 
flammation. The  diagnosis  will  be  made 
by  noticing  the  absence  of  the  testicle  from 
the  scrotum,  which  is  usually  small  or  ob- 
-^dously  asymmetrical,  and  by  detecting  the 
gland  in  the  inguinal  canal  or  in  the  Uiac 
fossa,  close  above  Poupart's  Hgament.  The 
outUne  of  the  testicle  may  be  quite  distinct 
and  unmistakable-,  or  obscm-ed  by  the  thick- 
ening left  by  attacks  of  inflammation ;  the 
character  of  the  pain  caused  by  manipula- 
tion of  the  part  wiU  aid  in  the  identification 
of  the  testicle. 

The  complications  of  retained  testicle 
are  hernia,  including  strangulated  hernia, 
epididymitis,  hydrocele,  and  mahgnant  dis- 
ease. The  hernia  may  consist  of  a  kniickle 
of  intestine  or  a  piece  of  omentirm  above 
the  testicle,  or  the  protruded  viscus  may 
fill  the  tunica  vaginahs,  obscuring  the  tes- 
ticle, or  may  even  pass  on  in  advance  of  it 
into  the  scrotum,  and  then  great  ■  care  will 
be  required  to  recognise  the  true  condition. 
The  presence  of  a  hernia  in  addition  to  the 
retained  testicle  will  be  decided  by  the 
general  characters  of  the  swelling  {see 
Groin  ;  Scrotal  Swellings),  especially  by 
the  feel,  reducibOity,  and  resonance  on  per- 
cussion of  the  swelling,  and  by  a  gm-gle  on 
manipulation.  Strangulation  of  the  hernia 
causes  the  usual  signs  of  that  condition. 
Acute  eijididymitis  which  follows  blows  or 
strains,  or  comes  on  in  connection  with  in- 
flammation or  in'itation  of  the  prostatic 
urethra,  is  characterised  by  a  very  painful 
tender  swelling  of  the  part,  with  more  or 
less  redness  of  the  skin  over  it,  without 
impulse  on  coughing,  accompanied  by 
fever,  and  often  nausea  and  constipation 
— sometimes  vomiting.  An  effusion  of 
blood  may  occur  in  the  scrotimi,  and 
render  the  diagnosis  more  difiicult.  It 
may  be  mistaken  for  a  strangulated  her- 
nia; but  the  diagnosis  will  be  made  by 
attention  to  the  history  of  the  case,  and  by 
observing  the  acute  local  pain  and  tender- 
ness in  epididymitis,  •with  fever  but  with- 


Testis,  Malpositions  of  the 


595 


out  absolute  constipation ;  in  strangulated 
hernia  the  pain  is  less  acute,  and  is  gene- 
rally referred  to  the  umbihcus,  local  tender- 
ness is  less  marked,  the  constipation  is  ab- 
solute, and  the  general  symptoms  are  those 
of  collapse.  For  hydrocele  aroimd  a  re- 
tained testicle  see  Hydrocele,  Ingiiinal. 
Eetained  testicles  are  particularly  liable  to 
be  attacked  by  malignant  disease,  owing  to 
their  exposm-e  to  repeated  injm-ies  and 
attacks  of  inflammation.  For  the  diagnosis 
of  this  condition  see  Testis,  Diseases  of  the. 

4.  Treatment. — "Where  the  testicle  is 
lodged  deeply  in  the  belly,  no  special  treat- 
ment is  required.  When  the  testicle  is 
placed  close  above  the  internal  abdominal 
ring,  a  ctixefally-adjusted  truss,  which  will 
prevent  the  descent  of  intestine  without 
pressing  upon  the  gland,  is  required.  If 
the  testicle  be  in  the  inguinal  canal,  but 
can  be  protruded  beyond  the  external  ab- 
dominal ring,  a  truss  which  will  press  it 
down  and  at  the  same  time  overcome  the 
tendency  to  hernia,  shoidd  be  worn :  a 
horseshoe-shaped  pad  is  recommended  in 
such  cases.  Where  the  testicle  occupies  the 
inguinal  canal  and  can  neither  be  pushed 
up  nor  down,  a  truss  should  not  be  worn, 
as  the  pressure  of  the  pad  upon  the  testicle 
excites  pain,  and  may  cause  inflammation. 
Acute  inflammation  must  be  treated  in 
the  usual  way  {see  Testis,  Diseases  of  the) ; 
but  when  a  testicle  has  been  the  seat  of 
repeated  attacks  of  inflammation,  it  should 
be  excised,  as  it  is  in  all  probability  func- 
tionally useless,  as  well  as  inconvenient, 
and  very  liable  to  become  the  seat  of  ma- 
lignant disease.  When  there  is  a  hernia 
present,  and  a  truss  cannot  be  worn  or  fails 
in  its  object,  an  operation  should  be  under- 
talven  to  close  the  neck  of  the  hernial  sac 
and  bring  the  pillars  of  the  ring  closer  to- 
gether. At  the  same  time  the  testicle  must 
be  removed  from  its  bed.  If  the  gland  is 
small,  flabby,  and  evidently  useless,  it 
should  be  excised ;  but  if  the  gland  be 
plump  and  of  good  size,  and  not  adherent 
or  otherwise  injured  by  inflammation,  it 
should  be  freed  from  its  position,  and  after 
a  cavity  has  been  cut  for  it  in  the  scrotum, 
it  should  be  fixed  there  by  catgut  sutures, 
and  the  superficial  wound  imited  in  the 
ordinary  way.  Should  the  vas  deferens  be 
shortened,  this  procedure  will  be  impracti- 
cable. The  wound  should  be  treated 
aseptically,  as  much  of  the  success  of  the 
operation  depends  upon  obtaining  primary 
imion  tliroughout.  It  should  not  be  under- 
taken in  children  under  two  years  of  age, 
nor  in  elderly  persons,  nor  where  the 
scrotum  is  so  small  that  it  cannot  easily 


lodge  the  testicle.  See  Hernia,  Eadical 
Cure  of. 

When,  in  operating  for  strangulated 
hernia,  a  retained  testicle  is  exposed,  it 
should  be  excised.  Should  the  testicle  be- 
come the  seat  of  maUgnant  disease,  excision 
is  to  be  practised  at  an  early  period ;  but 
the  operation  is  not  so  successful  as  ordi- 
nary castration,  both  on  account  of  its  own 
peculiar  dangers,  and  because  it  is  im- 
pradftcable  to  divide  the  spermatic  cord 
sufficiently  high  above  the  disease.  If  the 
lumbar  glands  are  infected,  as  indicated  by 
the  presence  of  a  tumotir  in  the  iliac  fossa, 
or  by  pain  along  the  lumbar  nerves,  or  by 
oedema  of  the  lower  limb,  the  operation 
should  not  be  performed.  When  the  gland 
is  in  the  inguinal  canal,  an  obKque  incision 
must  be  made  from  over  the  internal  ab- 
dominal ring  to  the  root  of  the  scrotum,  the 
external  oblique  should  be  divided  on  a 
director,  and  then  the  testicle  is  to  be  freed 
from  its  bed,  and  the  cord  tied  as  high 
up  as  possible ;  a  drain  should  be  laid  in 
the  wound,  which  is  to  be  then  sewn  up. 
The  external  obhque  muscle  may  be  absent 
over  the  tumour,  which  then  lies  super- 
ficially. In  the  case  of  malignant  tumom" 
of  the  testicle  retained  within  the  belly,  the 
operation  of  excision  may  be  performed  by 
a  free  vertical  incision  immediately  over  the 
mass,  or  by  a  median  incision  in  the  linea 
alba  ;  experience  is  not  yet  sufficient  to  de- 
termine which  of  these  methods  is  the  better. 

If  consulted  as  to  the  propriety  of  mar- 
riage in  cases  of  this  deformity,  the  surgeon 
mixst  remember  that  retention  of  one  testicle 
— the  other  being  sound — is  no  bar  to  fruit- 
ful marriage.  Where  both  testicles  are  re- 
tained, all  the  facts  bearing  on  the  sexual 
powers  of  the  patient  must  be  carefully 
weighed.  If  the  penis  be  smaU  or  ill- 
formed,  or  if  there  be  an  absence  of 
sexual  desire  or  of  sufficient  erections, 
and  if  with  these  signs  there  be  an  effemi- 
nate appearance — absence  of  beard,  a  heap- 
ing up  of  fat  over  the  pubes,  long,  fine, 
silky  pubic  hair — marriage  should  be  for- 
bidden. Should  there  be  all  the  usual 
signs  of  virility  and  the  patient  is  the  sub- 
ject of  sexual  desire,  he  should  be  told  that, 
although  capable  of  sexual  intercourse,  he 
is  almost  certainly  sterile  ;  and  if  on  exami- 
nation of  several  specimens  of  the  fluid  of 
an  emission  no  spermatozoa  are  found,  the 
fact  of  his  sterUity  may  be  considered  as 
beyond  doubt.  Under  these  circumstances, 
it  does  not  lie  with  a  surgeon  to  determine 
the  propriety  of  marriage. 

Abnormal  Descent  of  Testicle. — In- 
stead of  passing  into  the  scrotum,  the  tes- 
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tide  may,  after  passing  the  external  ring, 
slip  down  towards  or  into  the  perineiun — 
ectopia,  perineaUs,  testis  m  pisrmeo — or  it 
may  take  an  altogether  irregular  course 
and  escape  from  the  beUy  through  the 
criu'al  canal — ectopia  cnvraUs.  The  cause 
of  this  deformity  hes,  probably,  in  some  ab- 
normaUty  in  the  lower  attachment  of  the 
gubernaculum  testis. 

Pathology. — Ectopia  perineaUs  is  much 
more  common  than  the  crm-al  form.  In  it 
the  testicle  lies  either  in  the  furrow  between 
the  thigh  and  the  scrotum,  or  in  the  an- 
terior part  of  the  perineum  in  front  of  the 
anus  and  to  one  side  of  the  median  line. 
The  spermatic  cord  can  be  traced  to  it,  and 
the  organ  presents  its  usual  characters.  In 
ectopia  cruxaHs,  the  testicle  may  occupy 
the  crural  canal,  or,  passing  beyond  it,  may 
present  in  the  saphenous  opening,  forming 
a  superficial  tumour  in  the  groin.  In  these 
cases  there  is  a  .tendency  to  the  develop- 
ment of  a  femoral  hernia.  The  scrotum  is 
usually  small  on  the  affected  side,  and  of 
com-se  empty. 

Symptoms,  Complications,  and  Dia- 
gnosis.— testicle  in  the  perineum  is  much 
exposed  to  injury  in  sitting,  riding,  &c., 
and  is  consequently  the  seat  of  repeated  at- 
tacks of  inflammation,  and  a  great  source  of 
annoyance  to  the  patient.  The  association 
with  hernia  is  the  most  serious  sequel  of 
crural  ectopia.  The  diagnosis  will  be  made 
by  noting  the  absence  of  the  testicle  from 
its  proper  position,  the  non-development  of 
the  scrotima  (in  most  cases),  and  the  general 
characters  of  the  swelling  caused  by  the 
misplaced  organ.  "When  inflamed  in  the 
perineum,  it  might  be  mistaken  for  a  peri- 
neal abscess  ;  in  the  groin  it  might  be  mis- 
taken for  a  bubo  or  a  strangulated  hernia. 

Treatment.  —  Ectopia  perineaUs.  In 
early  infancy  no  treatment  is  required.  If 
the  scrotum  is  well  developed,  an  attempt 
should  be  made  to  fix  the  testicle  in  it,  and 
this  is  most  likely  to  be  successful  after  two 
years  of  age  and  before  puberty,  when  the 
child  is  of  an  age  to  admit  of  the  suc- 
cessful appHcation  of  antiseptic  dressings. 
An  incision  is  to  be  made  over  the  sper- 
matic cord,  which  is  to  be  freed,  and  the 
testicle  is  to  be  drawn  up  from  the  peri- 
neum, any  firm  adhesions  being  divided 
Avith  the  knife.  The  wound  is  then  to  be 
prolonged  into  the  scrotum,  and  the  testicle 
fixed  in  place  with  catgut  stitches.  The 
cavity  in  the  perineum  left  by  the  testicle  is 
to  be  opened  behind  and  a  drainage-tube  in- 
serted, and  then  the  wound  in  the  groin  and 
scrotum  is  to  be  carefully  stitched  up.  Every 
precaution  shordd  be  taken  to  render  and 


to  keep  the  wound  aseptic,  and  to  secure  pri- 
mary imion.  Should  the  scrotiun  be  unde- 
veloped it  is  of  no  use  to  attempt  this  opera- 
tion, and  after  the  age  of  puberty  the  pros- 
pect of  success  is  so  small  as  to  render  the 
attempt  scarcely  justifiable.  Under  these 
circumstances,  the  patients  can  sometimes 
be  relieved  by  the  apphcation  of  a  pad, 
which  pushes  aside  the  testicle  into  a  place 
where  it  is  less  exposed  to  injury.  If  this 
fail,  the  misplaced  organ  should  be  excised. 

Ectopia  cruralis.  If  the  testicle  is  re- 
ducible into  the  beUy,  a  truss,  as  for  femoral 
hernia,  should  be  worn.  Where  irreducible, 
a  truss  with  a  hollow  pad  to  fit  over  and 
protect  the  testicle  should  be  tried.  If 
this  fail  to  prevent  attacks  of  inflammation 
or  contusion  of  the  gland,  or  if  there  is 
a  femoral  hernia  associated  with  the  mis- 
placed testicle,  the  gland  should  be  excised, 
and  the  neck  of  the  serous  sac  carefully 
stitched  up,  to  prevent  or  to  cure  a  tendency 
to  hernia. 

Eetkaotion  op  the  Testis. — Causes. — 
The  most  frequent  cause  of  retraction  of 
the  testicle  is  calculous  disease  of  the  kid- 
ney, or  the  passage  of  a  renal  calculus  along 
the  ureter.  It  may  also  arise  from  irrita- 
tion of  the  urethra,  especially  of  the 
prostatic  portion,  and  fr-om  injury  to  the 
groin  and  pubes.  In  some  cases  it  has 
followed  acute  inflammation  of  the  body  of 
the  organ ;  in  others  it  has  been  found  im- 
possible to  assign  a  cause  for  the  condition. 

Pathology. —  The  retraction  is  due  to 
spasm  of  the  cremaster  muscle  ;  the  testicle 
is  usually  drawn  up  to  the  external  ab- 
dominal ring,  rarely  within  the  inguinal 
canal,  and  it  is  stated  that  the  testicle  may 
even  be  retracted  mthin  the  belly.  When 
the  retraction  is  constant  and  long-con 
tinned,  the  scrotum  shrinlis  and  the  cord 
shortens,  and  adhesions  may  fix  the  testicle 
in  its  new  position.  When  thus  displaced, 
the  testicle  is  exposed  to  injury  and  liable 
to  attacks  of  inflammation,  and  possibly  it 
may  fail  to  secrete  spermatozoa.  When  due 
to  renal  disease,  the  retraction  occurs  on  the 
same  side  only;  in  other  cases  it  is  often 
bilateral. 

Symptoms  and  Diagnosis.  —  The  tes- 
ticle is  easily  recognised  in  its  new  posi- 
tion by  its  size,  shape,  pecidiar  sensibihty, 
and  its  absence  fi'om  the  scrotum.  Its  ex- 
posm'e  to  injm'y,  and  the  pressure  of  the 
tliigh  upon  it  in  walking  and  sitting  make 
it  a  source  of  pain  and  annoyance  to  the 
jiatient.  The  only  condition  from  which  it 
has  to  be  diagnosed  is  an  imperfectly  de- 
scended testicle  ;  usually  the  history'  of  the 
case  clears  iip  this  point.  'When,  however, 
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the  history  is  not  decisive,  the  sui-geon 
must  carefiilly  notice  the  condition  of 
the  scrotum  and  the  possibility  of  replacing 
the  testicle  in  it.  When  the  scrotum  on 
the  same  side  is  fau-ly  developed,  although 
empty,  and  by  moderate  traction  the  tes- 
ticle can  be  replaced  in  it,  the  case  is  one 
of  retention  rather  than  of  non-descent. 
The  occmTence  of  hernia,  which  is  com- 
mon in  retained  testicle,  is  a  mere  acci- 
dental association  with  retraction. 

Treatvient. — "When  due  to  renal  disease 
or  renal  colic,  the  local  irritation  must,  if 
possible,  be  removed,  and  heat  and  nar- 
cotics are  to  be  used  as  palliatives.  In 
other  cases,  all  som-ces  of  m'ethral  irritation 
— phimosis,  gleet,  sexual  excess — must,  if 
present,  be  remedied.  Where  no  such  cause 
of  the  affection  exists,  the  testicle  should 
be  gently  manipulated  into  its  proper  posi- 
tion several  times  a  day,  and,  when  a  pad 
can  be  fitted  over  the  inguinal  ring  above  it, 
a  Hght  truss  should  be  worn ;  cold  douches 
are  also  recommended ;  gentle  friction  over 
the  testicle  with  ung.  belladonniS  has  been 
found  useful.  Perseverance  with  these 
measures  is  usually  successful,  when  treat- 
ment has  not  been  delayed  too  long. 

A.  Pearce  Gould. 

TETANUS.— A  condition  of  tonic 
spasm,  in  some  cases  limited  to  definite 
groups  of  muscles,  in  others  afi'ecting  almost 
all  the  muscles  with  striated  fibres  in  the 
body. 

A  distraction  between  idiopathic  and 
traimaatic  tetanus  has  been  very  generally 
accepted,  but  does  not  appear  to  be  of  any 
practical  importance.  When  the  disease 
occurs  in  persons  previously  in  good  health, 
and  without  any  injmy,  wound,  or  lesion, 
it  is  said  to  be  idiopathic ;  but  when  it 
supervenes  in  the  com'se  of  some  other  ail- 
ment, and  after  any  lesion,  however  trivial, 
it  is  regarded  as  traumatic.  The  idio- 
pathic form  is  very  seldom  met  with  in  this 
country,  but  in  tropical  climates  occurs  more 
frequently.  Exposure  to  damp  and  cold  is 
believed  to  be  a  predetermining  influence  ; 
but  as  this  is  also  eminently  conducive  to 
the  development  of  traumatic  tetanus,  and 
as  this  variety  has,  according  to  recorded 
cases,  resulted  from  most  insignificant  in- 
juries, such  as  the  sting  of  a  bee,  the  peck 
of  a  sparrow,  or  the  too  close  paring  of 
a  finger  nail,  the  distuaction  appears  to  be 
unnecessary. 

Names  have  been  devised  to  denote 
forms  of  tetanus  in  which  definite  groups 
of  muscles  have  been  especially  attacked. 
When  the  muscles  of  mastication  are  solely 


or  chiefly  affected,  the  condition  is  known 
as  trismus.  The  term  is  etymologicalJy  in- 
correct, as  it  is  applicable  to  the  grinding 
and  gnashing  of  the  teeth  in  convulsions, 
rather  than  to  the  tonic  spasm  of  tetanus. 

Opisthotonos  denotes  the  predominant 
contraction  of  the  muscles  of  the  back  and 
neck,  by  which  the  body  is  arched  with  the 
convexity  forwards.  JSmprosthotonos  and 
plewrostliotonos  are  used  to  denote  respec- 
tivelj?*  cmrvature  of  the  body  with  the  con- 
vexity backwards  or  to  one  side.  Orthotonos 
signifies  the  flat  and  rigid  position  of  the 
body,  when  the  anterior  and  posterior 
muscles  are  aHke  and  equally  contracted. 
These  words  are  very  useless  practically, 
and  it  is  very  doubtful  whether  the  forms 
of  the  disease  denoted  by  the  terms  empros- 
thotonos  and  pleurosthotonos  ever  occur. 

Some  confusion  may  also  be  caused  by 
the  usurpation  of  late  years  by  physiologists 
of  the  word  tetanus  to  denote  the  normal 
contraction  of  striated  muscular  fibre,  with 
the  exception  of  that  of  the  heart. 

Tetanus  has  also  been  classified  as  acute 
and  chronic ;  but,  as  time  is  the  only  test,  the 
distinction  is  of  no  use  to  a  sm-geon  who  may 
be  consulted  at  the  commencement  of  the 
affection. 

Practical  surgery  has  to  deal  vsdth  trau- 
matic tetanus  occurring  after  wounds  or 
injuries,  maliciously  or  accidentally  inflicted, 
or  after  operations.  The  liability  to  tetanus 
has  no  relation  to  the  severity  of  the  injury. 
It  has  occurred  after  the  extraction  of  a 
tooth  or  the  ligature  of  a  pile,  as  well  as 
after  the  amputation  of  a  Umb  or  the  Hga- 
ture  of  a  large  artery  in  its  continuity.  The 
popular  belief,  that  wounds  of  the  hands  or 
fingers  are  especially  liable  to  result  in 
tetanus,  is  not  corroborated  by  the  evidence 
of  statistics. 

There  are  no  definite  premonitory  symp- 
toms. Usually  the  first  indication  is  that 
the  patient,  who  has  previously  been  pro- 
gi'essing  favourably,  awalcens  from  sleep 
in  the  morning,  in  many  cases  for  the  last 
time  in  this  world,  with  a  sensation  of 
stiffness  in  the  muscles  of  the  sides  and  back 
of  the  neck,  by  which  movement  of  the  head 
is  rendered  painful  or  inconvenient.  The 
patient  generally  regards  it  as  '  stiff  neck,' 
caused  by  exposiure  to  a  draught  of  cold  air. 
It  is  sometimes  so  slight  as  not  to  excite 
complaint  or  even  notice  fi.*om  the  patient, 
and  is  only  discovered  by  the  siu-geon  on 
examination  and  inquiry,  when  his  atten- 
tion has  been  dii'ected  to  the  natm-e  of  the 
case  by  other  symptoms.  The  muscles  of 
the  face  and  lower  jaw  are  next  attacked. 
If  the  contraction  of  the  orbicularis  oris 
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muscle  predominates,  the  lips  will  be  closely 
pressed  together;  more  usually  they  are 
drawn  asunder,  so  as  to  produce  the  '  risus 
sardonicus '  by  the  action  of  the  elevators 
and  depressors  of  the  Hps.  The  elevators 
of  the  lower  jaw  are  constantly  and  cha- 
racteristically contracted.  Of  these,  the 
masseters  are  most  accessible  to  observa- 
tion, and  feel  like  rigid,  unyielding  bands. 
They  are  sometimes  sensitive  on  pressure. 
The  contraction  is  not  at  first  complete,  and 
the  patient  can  voluntarily  increase  it  so  as 
to  press  the  jawB  more  closely  together,  and 
can  then  relax  this  increased  contraction, 
but  he  is  imable  to  overcome  the  tonic 
spasm. 

As  the  disease  progresses,  the  contrac- 
tion usually  becomes  complete,  and  jus- 
tifies the  popular  appellation  of  'lockjaw.' 
The  muscles  of  the  fauces  and  pharynx  are 
very  frequently  spasmodically  contracted, 
so  that  the  patient  complains  of  sore-throat, 
and  deglutition  is  either  difficult  or  impos- 
sible. The  muscles  of  the  trunk  are  next 
involved.  The  walls  of  the  thorax  are  im- 
movable, and  the  respiration  is  shallow 
and  frequent.  Pain  is  felt  at  the  pit  of 
the  stomach,  from  spasm  of  the  diaphragm. 
The  abdomen  is  flat  and  unyielding,  from 
spasm  of  the  abdominal  muscles ;  and  opis- 
thotonos frequently  results  fi'om  predomi- 
nant contraction  of  the  muscles  of  the  back 
and  neck.  When  the  lower  extremities  are 
affected  they  are  rigidly  extended,  and  the 
feet  are  strongly  flexed.  The  upper  ex- 
tremities may  also  become  rigid,  but  the 
muscles  which  move  the-  fingers  firequently, 
or,  according  to  some  observers,  always, 
are  not  affected.  The  pulse  is  firequent  and 
feeble,  and  the  skin  is  bathed  in  profuse 
perspii'ation.  If  the  temperature  be  pre- 
viously normal,  it  will  not  be  raised  in  this 
stage  of  the  disease ;  but  if,  from  other  con- 
ditions, it  be  abnormally  high,  the  onset  of 
tetanus  will  not  cause  it  to  fall.  There  is 
usually  constipation,  partly  from  spasm  of 
the  sphincters  of  the  bowel,  and  partly  from 
the  condition  of  the  abdominal  muscles. 
The  profuse  perspiration,  and  the  inability 
in  many  cases  to  swallow  fluids,  will  natm-- 
ally  diminish  the  excretion  of  urine,  but 
there  may  be  retention  of  this  diminished 
quantity,  from  spasm  of  the  compressor 
urethrse  and  abdominal  muscles.  Exami- 
nation should  therefore  always  be  made  of 
the  condition  of  the  bladder,  and  a  catheter, 
if  necessary,  be  introduced. 

There  is  no  cerebral  symptom.  The  pa- 
tient continues  intelligent  throughout  the 
coiu:se  of  the  disease,  and  not  infrequently 
complains  of  himger,  and  deplores  his  in- 


ability to  swallow.  In  many  cases,  death 
ensues  at  this  stage  from  failure  of  the  heart 
or  from  respiratory  spasm.  If  not,  symp- 
toms of  greatly  increased  reflex  excitability 
appear.  Violent  convulsive  exacerbations 
are  produced  by  the  lightest  touch,  or  even 
by  a  current  of  air  or  a  sudden  noise.  In 
these  convulsions  the  tongue  may  be  bitten 
or  muscles  ruptured.  Sometimes,  even  bones 
have  been  fractm-ed  and  dislocations  pro- 
duced. In  this  stage  the  temperature  rises 
very  considerably,  and  if  death  now  ensues, 
the  temperature  has  been  found  to  increase 
appreciably  for  some  time  after  death.  If 
the  patient  still  survive,  these  exacerbations 
may  diminish  in  force  and  frequency,  and 
at  last  cease  altogether.  The  tonic  spasm, 
which  has  hitherto  been  persistent,  then 
begins  to  yield,  and  finally  disappears.  But 
so  long  as  any  trace  of  it  continues,  the 
patient  is  in  great  danger  of  a  relapse.  In 
many  cases,  however,  death  occiurs  from 
respiratory  spasm  -during  a  convulsive  at- 
tack. Sleeplessness  is  a  characteristic  fea- 
ture in  tetanus.  If  sleep  can  be  induced 
by  narcotics  the  tonic  spasm  is  said  to 
relax,  and  to  instantaneously  reappear  when 
the  patient  awakes. 

This  is  a  general  description  of  typical 
tetanus,  but  in  individual  cases  there  may 
be  many  variations.  In  infants,  the  spasm 
is  usually  limited  to  the  elevators  of  the 
lower  jaw,  and  thus  constitutes  the  trismus 
neonatorum,  popularly  called  '  nine-day 
fits,'  from  the  time  after  birth  at  which  the 
disease  generally  commences.  In  adults 
trismus  alone  is  rare ;  it  is  usually  asso- 
ciated with  more  or  less  contraction  of  the 
muscles  of  the  neck  and  trimk.  The  ex- 
tremities are  sometimes  not  affected,  and 
in  some  cases  deglutition  is  only  slightly, 
or  not  at  all,  impaired. 

The  prognosis  in  tetanus  is  always  un- 
favom-able.  The  mortaUty  is  less  in  idio- 
pathic than  in  traumatic  cases.  But  in 
each  individual  case,  at  the  outset,  the  sur- 
geon must,  while  endeavom-ing  to  prevent, 
yet  expect  a  fatal  result.  In  traumatic  cases, 
the  shorter  the  interval  between  the  primary 
lesion  and  the  appearance  of  tetanus,  the 
more  probably  will  death  result.  The  dura- 
tion of  the  disease  is  a  very  important  ele- 
ment. Hippocrates  observed  that  survival 
beyond  the  fourth  day  was  a  very  favoiu:able 
indication,  and  this  has  been  corroborated 
by  more  modern  experience.  Death  has, 
however,  occm-red  thii-ty-nine  days  after  the 
commencement  of  the  attack.  No  correct 
inference  can  be  formed  fr'om  the  apparent 
mildness  of  the  symptoms.  The  writer 
had  under  his  charge  three  cases  of  tetanus 
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in  the  year  18S-1,  wliicli  all  ended  fatally, 
although  the  symptoms  in  each  case  were 
not  severe. 

The  diagnosis  does  not  present  any 
difficulty.  Sometimes  inability  to  open  the 
mouth,  from  some  local  inflammation,  has 
been  mistaken  for  trismus.  In  doubtful 
cases,  a  finger  should  be  introduced  between 
the  teeth  and  cheek  and  the  condition  of  the 
jaws  explored ;  or,  if  necessary,  an  anaesthetic 
should  be  administered,  and  the  cavity  of  the 
mouth  and  fauces  examined.  The  existence 
of  cerebral  symptoms,  which  are  always  ab- 
sent in  tetanus,  will  sufficiently  distiaguish 
cerebro-spinal  meningitis.  Hydrophobia, 
in  some  respects,  greatly  resembles  tetanus. 
The  absence  of  trismus,  and  the  complete 
intermissions  between  the  convulsions,  will 
prevent  any  doubt  as  to  the  natm'e  of  the 
case.  The  same  distinctions  apply  to  the 
tetanic  convulsions  produced  by  poisonous 
doses  of  strychnia.  Hysterical  trismus  may 
be  distinguished  by  the  history  of  the  pa- 
tient and  by  the  progress  of  the  case. 

The  treatment  of  tetanus  is  very  un- 
satisfactory. It  happily  occurs  so  infre- 
quently in  civil  practice  that  the  experience 
of  any  individual  surgeon  is  necessarily 
limited.  The  literatm'e  of  the  subject  is 
abundant,  but  as  it  includes  cases  which 
were  certainly  not  tetanus,  the  statistics  as 
to  results  of  treatment  are  not  of  much  value. 
In  ti'aumatic  tfetanus  the  wound  or  injury 
should  be  thoroughly  explored,  so  as,  if  pos- 
sible, to  remove  any  som:ce  of  peripheral 
irritation.  The  patient  should  be  isolated, 
and  complete  quietude  maintained.  If  deglu- 
tition be  possible,  easily  assimilable  nutri- 
ment, alcohol,  and  sedatives,  of  which  chloral 
hydrate  is  perhaps  the  best,  should  be  freely 
administered.  If  deglutition  be  impossible, 
rectal  injections  may  be  tried.  But  if  these 
prove  impracticable,  then  brandy  and  nar- 
cotics may  be  injected  hypodermically.  In 
the  three  cases  above  referred  to,  which 
have  beenrecently  under  the  vmter's  charge, 
calabar  bean  was  tried  with  the  first ;  this 
apparently  relieved  the  respiratory  spasm, 
but  death  ensued  within  twenty-four  hours. 
To  the  second  case  bromide  of  potassium 
was  given  in  large  doses.  The  pharyngeal 
spasm  relaxed  so  that  the  patient  could 
swallow  fluids,  but  death  occm-red  on  the 
thu'd  day.  In  the  third  case,  commencing 
convulsions  of  the  muscles  of  mastication 
yielded  to  large  and  repeated  doses  of  chlo- 
ral hydrate,  and  the  patient  felt  generally 
relieved,  but  death  occurred  on  the  third 
day. 

Cold  baths  were  formerly  advocated, 
but  are  no  longer  used.    The  result  in  one 


instance  is  worthy  of  notice.  The  patient 
was,  at  his  own  request,  immersed  in  cold 
water.  AH  sjmiptoms  at  once  ceased.  He 
was  instantaneously  removed  from  the  bath, 
but  he  was  dead.  "Warm  baths  have  been 
tried,  but  there  are  obvious  difficulties  in 
using  them  for  cases  of  general  tetanus,  and 
the  result,  when  they  have  been  employed, 
is  not  encouraging.  The  constant  applica- 
tion of  ice  to  the  spine,  by  means  of  Chap- 
man's bags,  has  not  proved  of  much  benefit. 
NicotSe  has  been  successfully  used  in 
some  cases,  but  has  failed  in  others.  If 
tried,  it  should  be  given  in  doses  of  from 
one  to  two  drops  every  two  hours,  and  the 
effect  on  the  action  of  the  heart  carefully 
observed.  According  to  recorded  cases, 
almost  every  drug  in  the  Pharmacopoeia 
has  been  tried  without  success.  If  benefit 
resulted  in  one  or  two  cases,  the  hopes 
thus  excited  were  soon  disappointed  by 
failure  in  other  cases.  Much  was  once  ex- 
pected from  curare,  but  experience  has  not 
confirmed  the  expectations.  Electro-thera- 
peutics may  possibly  prove  serviceable  when 
om'  knowledge  has  been  enlarged  by  greater 
experience  in  their  application.  Nerve-sec- 
tion and  nerve-stretching  have  been  also 
tried,  but  with  disappointing  results.  In  a 
few  cases  amputation  has  been  successful, 
but  this  measiure  should  only  be  adopted 
when  there  is  distinct  evidence  of  peripheral 
in-itation  from  some  otherwise  irremediable 
cause,  such  as  an  irreducible  dislocation. 

Ihejpathology  of  tetanus  is  very  obscure. 
The  considerable  diminution  in  the  number 
of  cases  of  trismus  neonatorimi  in  the  Dublin 
Lying-in  Hospital  when  improved  hygienic 
conditions  were  established,  the  experience 
of  army  surgeons  in  time  of  war,  and  the 
occurrence  of  so-caUed  idiopathic  tetanus, 
seem  to  prove  clearly  that  imhealthy  sur- 
rounding conditions  may  cause  this  disease. 
It  is  possible  that  under  such  conditions 
some  poison  may  be  engendered  in,  or  ab- 
sorbed by,  the  system,  which  may  act  speci- 
fically on  the  medulla  oblongata  and  spinal 
cord.  On  the  other  hand,  the  gi"eat  nu- 
merical preponderance  of  cases  of  trau- 
matic tetanus,  and  the  few  cases  where 
relief  has  resulted  from  the  removal  of 
some  peripheral  irritation,  seem  to  indicate 
that  some  as  yet  tmknown  condition  of  a 
peripheral  nerve  may  be  the  exciting  cause. 
But  it  is  inexplicable  why  one  patient,  for 
whom  a  pile  may  have  been  ligatured, 
should  develop  tetanus,  while  thousands  of 
other  patients,  treated  in  a  similar  manner, 
should  be  free  from  such  a  result ;  or,  why 
the  injury  of  a  peripheral  nerve  should 
primarily  affect  the  centres  of  the  fifth, 
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seventh,  and  eleventh  cranial  nerves.  In  a 
few  cases  the  chai'acteristio  spasm  has  com- 
menced in  the  muscles  at  the  seat  of  injury. 
But  this  is  a  very  rare  and  exceptional 
event.  Post-mortem  examinations  have 
not  advanced  our  knowledge  of  the  subject. 
Macroscopically,  congestion  of  the  thoracic 
viscera,  of  the  cerebro-spinal  membranes, 
and  of  the  grey  matter  of  the  brain  and 
spinal  cord,  is  discovered  in  aU  cases.  Some- 
times, portions  of  the  spinal  cord  are  soft 
or  even  difSuent.  Microscopically,  localised 
degeneration  in  both  the  grey  and  white 
substances  of  the  brain  and  spinal  cord, 
and  granular  exudations  have  been  found 
in  some  cases.  These  are,  however,  pro- 
bably only  secondary  resiilts  of  some  as  yet 
unknown  primary  condition. 

Jeeemiah  McCahthy. 

THECAL  ABSCESS.    See  Whitlow. 

THERMO-CAUTEE.Y.  See  Gautekt. 

THIGH,  Amputation  of  the.— The 

alleged  merits  as  well  as  defects  of  the 
'  oh'cular '  and '  flap '  methods  of  amputation 
are  more  conspicuous  in  this  gi'oup  of  ope- 
rations than  in  any  other,  the  advocates 
and  opponents  of  each  of  the  procedm-es 
alluded  to  having  urged  their  arguments 
chiefly  in  reference  to  thigh  amputations. 

The  advocates  for  the  old,  and  what 
may  be  termed  the  classical,  method — the 
circular — maintain  that  there  is  diminished 
risk  to  the  patient,  from  the  shock  of  the 
operation  being  less,  that  the  area  of  the 
wound  is  necessarily  not  so  great  in  extent, 
and  that  there  is  less  danger,  owing  to  the 
way  the  vessels  are  divided,  of  phlebitio 
inflammation.  The  supporters  of  flap 
operations,  on  the  other  hand,  hold  that 
there  is  less  danger  of  a  conical  stump 
resulting,  greater  facility  in  getting  suffi- 
cient covering  for  the  bone,  gi-eater  shape- 
liness of  stump,  and  one  better  adapted 
for  the  subsequent  adjustment  of  prothetic 
mechanical  appliances.  Again,  the  cicatrix 
not  being  on  the  face  of  the  stump,  the 
inconvenience  and  pain  to  the  patient  pro- 
duced by  pressure  on  it  are  avoided.  In 
order  to  secure  a  more  ample  covering  than 
at  times  is  obtained  by  the  ordinary  cir- 
cular method,  the  modification  of  Syme 
ah-eady  discussed  in  speaking  of  amj)uta- 
tions  of  the  leg  is  to  be  recommended — 
making,  namely,  an  incision  involving  skin, 
fat,  and  fascia  only,  somewhat  lunated  in 
fonn,  both  on  the  antei-ior  as  well  as  pos- 
terior aspects  of  the  limb,  and  combining 
that  with  ckcular  division  of  the  muscles. 


The  principles  to  follow  in  performing 
thigh  amputations  by  the  ordinary  cii'cuiar 
method,  differ  in  no  respect  from  those  al- 
ready indicated  in  describing  amputation 
of  the  arm,  and  the  other  amputations  in 
which  the  circular  method  is  appUcable. 

Teale's  rectangular  method  is,  in  the 
writer's  opinion,  specially  apphcable  to 
thigh  amputation,  more  particularly  in  its 
lower  third.  The  measurements  to  be  taken 
previously  to  the  operation  are :  first,  the 
cfrcumference  of  the  limb.  Half  of  thif 
will  correspond  to  the  length  of  the  anterior 
flap  as  well  as  to  its  width,  and  one-fomrth 
of  the  length  of  the  anterior  flap,  or  one- 
eighth  of  the  circimiference,  wiU  give  that 
of  the  posterior  flap.  In  making  these 
rectangular  flaps,  care  should  be  taken  that 
the  incisions  in  the  first  instance  should 
not  involve  more  than  the  integument,  fat, 
and  fascia.  On  making  the  deeper  incisions, 
the  divided  edge  of  the  integument,  which 
has  to  a  certain  extent  contracted  and  re- 
tracted, should  be'  accm-ately  followed.  II 
this  precaution  be  not  taken,  it  will  be 
found  on  adjusting  the  flaps  that  there 
will  be  considerable  bulging  or  protrusion 
of  the  muscular  tissues  through  the  edges 
of  the  woimd,  which  may  materially  inter- 
fere with  a  prompt  and  satisfactory  union 
of  it.  The  advantages  of  the  operation  are 
that  the  cicatrix  is  well  di-awn  up  behind  ; 
that  all  fluids  which  may  accmnulate  find  a 
ready  exit  from  the  wound,  when  the  flaps 
are  adjusted,  being  on  the  posterior  aspect 
of  the  limb ;  that  the  flaps  afford  an  ample 
covering  for  the  bone;  that  there  is  di- 
minished danger  of  the  formation  of  a 
conical  sttunp,  and  that  the  principal  nerves 
and  vessels,  being  for  the  most  part  in  the 
posterior  flap,  are  removed  fi-om  the  effects 
of  pressure.  The  modifications  of  Sh 
Joseph  Lister  and  Mr.  Wharton  have  been 
already  discussed.    See  Amputations. 

The  other  flap  amputations  of  the 
thigh  deserving  of  notice  are  Sedillot's, 
by  a  long  anterior  and  no  posterior  flap  ; 
Spence's,  which  is  analogous  if  not  iden- 
tical with  that  of  O'HaUoran  and  Benja- 
min Bell,  and  in  which  there  are  a  long 
anterior  oval  and  a  short  posterior  flap. 
The  length  of  the  flap  in  Spence's  opera- 
tion should  equal  the  diameter  of  the  limb, 
and  the  breadth  of  its  base  be  one  half  of  the 
circumference.  According  to  Sedillot,  the 
breadth  of  the  base  should  be  even  more. 
Care  should  be  taken  to  avoid  having  the 
flaps  too  thick,  which  can  be  accomiilislied 
by  oblique  division  of  the  muscles.  Luke's 
amputation  is  done  by  antero-posterior  flaps 
of  equal  length.    In  order  to  obtain  this 


Thigh  and  Leg,  Diagnosis  of  Affections  of  the  6oi 


with  accuracy,  he  recommended  the  pos- 
terior flap  to  be  made  ia  the  first  instance, 
and  subsequently  on  its  retracting — which 
the  posterior  tissues  do  to  a  greater  extent 
than  the  anterior — to  form  the  anterior, 
making  it  of  the  same  length  as  the  pos- 
terior after  its  retraction.  When  the  two 
flaps  are  brought  together  they  should  re- 
main in  accurate  apposition,  and  the  chances 
of  a  gaping  wound  subsequently  occm-ring 
from  the  retraction  above  alluded  to  are 
largely  diminished.  Both  flaps  are  made 
by  transfixion. 

A  bilateral-flap  method  has  been  recom- 
mended by  Vermale,  both  flaps  being  made 
by  transfixion,  and  a  somewhat  similar 
method  has  been  proposed  by  Von  Langen- 
beck.  In  the  latter  procedure,  however, 
the  flaps  are  cut  from  without  inwards.  In 
both  operations  there  is  the  danger  of  bone- 
protrusion,  from  the  tendency  of  it  to  be 
tilted  forwards  through  the  wound.  In 
consequence,  neither  operation  finds,  as  a 
rule,  much  favour  with  operating  surgeons. 

For  the  control  of  haemorrhage  during 
the  operation,  Esmarch's  elastic  bandage 
win,  in  the  great  majority  of  cases,  be  found 
the  most  eflicient  method  to  employ.  Ele- 
vation of  the  limb  for  a  short  time  pre- 
viously to  the  application  of  the  bandage  is 
to  be  recommended,  as  it  removes  or  di- 
minishes the  necessity  for  any  very  firm 
pressure  of  the'  elastic  bandage,  which  is  to 
be  avoided. 

As  regards  the  mortality  of  thigh  ampu- 
tation, there  is  no  operation  of  the  kind, 
excepting,  perhaps,  amputation  at  the  hip- 
joint,  which  illustrates  so  signally  the  bene- 
fits that  are  to  be  derived  from  the  employ- 
ment of  strict  antiseptic  precautions  during 
and  subsequent  to  the  operation.  Formerly, 
at  no  very  remote  date,  septic  complications 
played  the  main  role  in  prodiicing  a  mor- 
tality so  high — upwards  of  60  per  cent. — 
as  to  justify  the  gravest  apprehensions 
on  the  part  of  the  operator.  Now,  however, 
when  a  rigid  system  of  Listerian  asepti- 
cism  is  employed,  the  surgeon  can,  in  the 
great  majority  of  instances,  undertake  the 
operation  with  a  pleasing  confidence  as  to 
a  satisfactory  resiilt  being  obtained,  which 
was  whoUy  unknown  to  the  sm-geons  of  the 
pre-aseptic  era. 

Although  some  surgical  operators  of 
intelligence  and  experience  are  of  opinion 
that  the  shock  is  greater  after  '  flap '  than 
'  circular '  amputations,  and  that,  therefore, 
the  latter  method  should  be  selected  when 
the  patient  is  in  early  childhood,  or  in 
cases  of  extreme  debility  or  exhaustion  from 
protracted  suffering,  htemorrhage,  or  long- 


continued  profuse  suppuration,  stiU  the 
writer's  experience  fails  to  afford  him  evi- 
dence that  there  is  any  solid  foundation  or 
reason  for  holding  such  a  view.  On  the 
contrary,  he  is  disposed  to  think  that,  in 
connection,  with  amputation  of  the  thigh 
especially,  the  '  flap '  methods,  notably 
tht)se  of  Teale,  Sedilot,  or  Spence,  or,  if 
the  case  vsdll  admit  of  a  low  femoral  sec- 
tion, the  '  Bupra-condyloid  '  method,  are  not 
attended  with  greater  shock  than  the  '  cir- 
cular' or  any  of  its  modifications.  See 
Knee-Joint,  Amputations  at  the.  They 
have,  among  other  merits,  the  undoubted 
one  of  resulting  in  greater  shapeliness  of 
stump,  with  the  cicatrix  on  its  posterior 
aspect  and  thus  relieved  from  the  trouble 
that  often  attends  pressure  on  it,  and  in 
every  way  better  suited  to  the  subsequent 
adaptation  of  mechanical  appliances. 

William  Stokes. 

THIGH  AND  LEG,  Diagnosis  of 
Affections  of  the. — For  the  diagnosis  of 
affections  of  the  lower  extremity  it  is  of 
great  importance  to  carefully  compare  the 
two  limbs.  Measm'ement  from  the  anterior 
superior  iliac  spines  to  the  internal  or  ex- 
ternal malleolus  can  only  be  relied  on  as 
correct,  when  the  spines  are  at  the  same 
level,  and  the  limbs  are  placed  in  a  sym- 
metrical position  as  regards  a  vertical  line 
through  the  umbilicus  and  symphysis  pubis. 
If  any  swelling  of  the  limb  causes  a  de- 
viation .of  the  tape,  a  T  square  should  be 
employed. 

It  is  often  necessary  to  ascertain  the 
respective  lengths  of  the  femur  and  tibia. 
The  most  prominent  point  of  the  internal 
condyle  of  the  femur  and  the  inner  articular 
edge  of  the  tuberosity  of  the  tibia  should  be 
marked,  previously  to  taking  the  measure- 
ment. For  the  diagnostic  importance  of  the 
relative  positions  of  the  trochanter  and  the 
head  of  the  femur,  reference  must  be  made 
to  Hip-Disease. 

The  diagnosis  of  a  femoral  herrda  ordi- 
narily presents  no  difficulty,  and  the  posi- 
tion of  its  neck  below  Poupart's  ligament 
and  external  to  the  pubic  spine  wiU  at  once 
distinguish  it  from  an  inguinal  hernia.  An 
irreducible  omental  femoral  hernia,  especi- 
ally if  the  omentum  be  inflamed,  is,  how- 
ever, often  difficult  to  distinguish  fr'om  a 
glandular  sweUing  in  the  crural  region. 
Impulse  on  coughing,  and  some  variation 
in  the  size  of  the  swelling  on  manipulation, 
together  with  the  history  of  the  case,  will 
usually  determine  its  nature.  When  stran- 
gulation  exists,  the  seat  of  gi*eatcst  tender- 
I  ness  will  be  at  the  neck  of  the  sac,  and  not 
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over  the  general  .body  of  the  swelling,  as  in 
an  inflamed  gland  ;  but  a  most  careful  ex- 
amination is  necessary,  and  sometimes  an 
exploratory  incision  wiU  alone  clear  up  the 
diagnosis.    See  Groin. 

An  inflammatory  enlargement  of  a  gland, 
or  glands  in  the  crural  region  sometimes 
occurs  without  any  manifest  cause. 

An  acute  abscess  in  the  upper  part  of 
the  thigh  presents  no  special  difficulty  in  its 
recognition  ;  but  a  chronic  fluctuating  sweU- 
ing,  or  one  that  has  appeared  suddenly, 
unattended  by  active  inflammatory  symp- 
toms, must  be  examined  with  special  refer- 
ence to  its  possible  abdominal  origin. 

A  psoas  abscess  often  presents  on  the 
inner  side  of  the  thigh,  at  a  lower  point  than 
a  femoral  hernia.  There  is  an  impulse  on 
coughing,  and  the  swelling  is  less  tense 
when  the  legs  are  raised.  An  examination 
with  the  abdominal  walls  relaxed  vsdll  gene- 
rally discover  a  fluctuating  swelling  above 
Poupart's  ligament,  communicating  with 
that  in  the  thigh  by  a  prolongation,  which 
is  first  external  to  and  then  behind  the 
femoral  vessels.  Such  an  abscess  generally 
arises  from  vertebral  caries,  and  a  most 
careful  examination  of  the  back  must  be 
made  before  eliminating  vertebral  disease 
as  a  cause.    See  Psoas  Abscess. 

An  abscess  situated  just  below  the  outer 
part  of  Poupart's  Hgament,  which  communi- 
cates with  a  sweUmg  in  the  iliac  region, 
may  depend  on  hip-disease  or  pelvic  bone 
mischief,  or  may  have  descended  into  the 
thigh  from  the  abdomen,  and  be  an  exten- 
sion of  a  subperitoneal  or  subfascial  iliac 
abscess.  The  kidney,  csecal  region,  and 
pelvic  organs  must  be  examined.  As  an 
exceptional  condition,  an  empyema  may 
travel  downwards  and  present  in  this  situ- 
ation. 

A  gaseous  or  tympamntic  abscess  is  occa- 
sionally met  with  in  the  upper  part  of  the 
thigh,  and  is  either  in  connection  with  a 
femoral  hernia ;  or  the  abscess  has  descended 
into  the  thigh  fi:om  above  Poupart's  hga- 
ment, and  is  in  close  connection  with  bowel 
at  its  origin. 

A  fluctuating  rounded  swelling  situated 
deeply  in  the  groin  under  the  psoas  tendon, 
without  impulse,  and  with  entire  absence 
of  hip-symptoms,  except  perhaps  some  dis- 
comfort on  extending  the  leg,  is  very  liltely 
to  be  a  distension  of  the  normal  bursa  in 
that  situation.  Occasionally,  the  communi- 
cation with  the  joint  is  open,  and  the  bursal 
contents  can  be  partially  emptied  into  the 
joint. 

A  chronic  fluctuating  swelling  on  the 
outer  side  of  the  thigh  over  the  great  tro- 


chanter may  be  an  abscess,  or  a  distended 
condition  of  the  multilocular  bursa  under 
the  insertion  of  the  gluteus  maximus.  In 
the  latter  case  pressure  will  often  permit  of 
small  seed-hke  bodies  being  felt,  and  the 
displacement  of  the  fluid  gives  a  peculiar 
and  characteristic  sensation  to  the  fingers. 
An  abscess  in  this  situation  may  depend 
on  hip-disease,  or  on  disease  of  the  tro- 
chanter, or  be  a  chronic  subfascial  supim- 
ration.  A  gluteal  abscess  riot  infrequently 
presents  at  the  back  part  of  the  thigh  near 
the  trochanter,  and  may  therefore  be  in 
connection  vsdth  pelvic  or  vertebral  bone- 
affection.    See  Gluteal  Region. 

Acute  bone-inflammation  near  the  arti- 
cular ends  of  the  femm"  is  not  uncommon 
in  young  subjects.  The  fever  and  general 
constitutional  distm'bance  are  weU-marked, 
and  there  are  pain  and  tenderness  on  pressure 
over  the  part  of  the  bone  affected.  Eapid 
inflammatory  infiltration  of  the  soft  parts 
and  formation  of  abscess  occm*.  Deep  ab- 
scess in  the  firont  of  the  lower  part  of  the 
thigh,  when  acute  may,  however,  be  secon- 
dary to  suppiu'ation  of  the  knee-joint,  the 
pus  having  perforated  the  upper  synovial 
pouch,  and  become  diffused  under  the 
muscles.  Pressure  over  the  abscess  would 
then  probably  cause  the  joint  to  refiU. 

"Where  the  femoral  artery  is  superficially 
placed,  an  aneurismal  dilatation  will 
readily  be  recognised.  Any  fluid  or  soft 
swelling  placed  over  the  femoral  would  not 
possess  the  characteristic  expansUe  pulsa- 
tion. Apulsating  soft  sarcoma  of  bone  might 
push  the  artery  forwards,  and  dimmish  by 
pressure  the  pulse  in  the  vessels  at  the  ankle. 
The  swelling,  however,  would  have  fixed 
deep  connections,  and  the  bone  would  be  felt 
to  be  enlarged.  No  alteration  in  the  size 
or  tension  of  the  swelling  would  be  noticed, 
when  pressure  was  made  on  the  vessel 
above  or  below  its  apparent  expansion.  The 
appeai'ance  of  similar  pulsating  tumom-s  in 
other  parts  would  of  course  gi-eatly  simphfy 
the  diagnosis.  A  glandular  or  other  non- 
pulsating  tumom-,  placed  over  or  smround- 
ing  the  artery,  would  not  be  so  hkely  to 
be  taken  for  an  aneurism,  since  expansile 
pulsation  and  bruit  would  be  absent  or  ill- 
defined.  *  _ 

An  aneurism  in  Hunter's  canal,  which 
had  undergone  consolidation,  might  easily, 
with  a  hasty  examination  and  an  absence 
of  correct  history,  be  mistaken  for  a  tumour. 

It  is  frequently  difficult  to  determine  the 
natiure  of  a  deep-seated  soft  swelling  in  the 
thigh.  Care  miist  be  taken,  in  testing  for 
fluctuation,  to  apply  the  fingers  in  the  direc- 
tion of  the  muscular  fibres,  and  not  across 
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them.  A  soft  tumour,  especially  a  fatty  one 
deeply  placed,  will  sometimes  deceive  the 
most  experienced  sm'geon,  and  an  explora- 
tory pimctm-e  or  incision  will  alone  decide 
the  question  of  the  presence  of  fluid.  If 
there  be  reason  to  suspect  the  presence  of 
a  cavernous  angeioma,  circular  pressm-e 
should  be  made  round  the  upper  part  of  the 
thigh,  and  the  patient  examined  in  the  erect 
position ;  such  a  swelling  would  then  become 
much  more  tense  ajid  prominent.  The 
vasti  and  other  muscles  of  the  thigh  may 
be  affected  by  syphilitic  infiltrations ;  in 
cases  of  doubt,  the  administration  of  iodide 
of  potassium  will  often  assist  the  diagnosis. 

The  lower  end  of  the  femur  may  be  con- 
siderably .enlarged  by  a  central  necrosis ;  as 
a  rule  sinuses  are  present,  and  there  is  a 
history  of  a  previous  inflammatory  attack. 

A  myeloid  tumour  may  cause  great 
expansion  of  the  bone,  without  any  involve- 
ment of  the  cartilage  or  joint.  At  an  early 
stage  of  its  growth,  such  a  tumour  might  be 
confoimded  with  a  chi'onic  bone-abscess  or 
some  inflammatory  enlargement,  more  es- 
pecially as  the  patient  in  either  case  is 
usually  young.  A  uniform  expansion  of  the 
end  of  the  bone,  not  attended  by  much  pain 
or  tenderness,  and  not  interfering  greatly 
mth  the  movements  of  the  joint,  and  with 
a  recent  history,  will,  in  all  probability,  be 
a  central  sarcoma.  Pulsation,  if  present, 
would  make  the  probability  greater;  but 
the  diagnosis  must  be  made  clear  by  a  care- 
ful exploratory  operation. 

A  periosteal  sarcoma  of  the  lower  end 
of  the  femur  does  not  end  so  abruptly  as  a 
central  tumour ;  the  growth,  as  a  rule,  more 
rapidly  increases  in  size,  and  feels  rather 
elastic  than  fluctuating.  If  the  growth  be 
very  soft  or  cystic,  fluctuation  may  be  pre- 
sent ;  but  an  exploratory  puncture  will  yield 
either  blood  or  evidences  of  broken-down 
growth.  Patients  occasionally  give  a  his- 
tory of  recent  inj  ury,  and  the  swelling  may 
at  first  simulate  a  blood-effusion  or  inflam- 
matory thickening  of  the  upper  synovial 
pouch,  but  a  very  short  observation  of  the 
progress  of  such  a  case  will  excite  the  sur- 
geon's suspicions  of  its  true  character. 

The  K.NEE.— In  any  case  of  doubtful 
fracture  near  the  knee,  an  examination 
ymder  an  anaesthetic  should  be  made,  and 
it  should  be  ascertained  if  there  be  move- 
ment between  the  two  condyles  of  the  femur. 
A  displacement  at  the  knee  wiU  generally 
be  found  associated  with  a  fracture  of  one 
of  the  condyles  of  the  femur,  or  ^ith  an 
oblique  fracture  of  the  head  of  the  tibia. 

A  recent  displacement  or  fractm-e  of  the 
patella  is,  as  a  mlc,  sufiiciontly  evident,  but 


if  much  swelling  be  present,  or  if  the  frag- 
ments remain  in  position,  it  might  be  over- 
looked. Pain  on  pressure  over  the  bone 
would  direct  attention  to  the  part.  A  care- 
ful comparison  of  the  two  knees  must  be 
made,  any  irregularity  of  the  patella  noticed, 
and  the  different  parts  of  the  bone  tested 
for  mobility  and  crepitus. 

The  condition  of  the  quadiiceps  tendon 
and  of  the  ligamentum  patellte  must  be  de- 
termined. A  rupture  of  either  of  these 
structures  would  occasion  a  considerable 
gap,  which  would  be  recognised  by  the 
finger.  With  a  complete  ruptm-e  of  the 
ligamentmn  patellse,  the  patella  would  be 
displaced  upwards. 

After  a  sprain  of  the  knee  some  effusion 
into  the  joint  may  be  expected,  and  tender- 
ness and  pain  about  the  internal  or  external 
lateral  ligaments.  A  displacement  of  one 
(usually  the  internal)  of  the  semilunar  car- 
tilages, if  unreduced,  would  give  rise  to  a 
swelling  corresponding  to  the  margin  of 
the  cartilage,  if  the  displacement  be  extra- 
articular ;  or  to  a  depression,  when,  as  more 
rarely  ha^jpens,  the  cartilage  is  luxated  in- 
wards or  centrally.  Complete  and  free 
flexion  and  extension  of  the  joint  would  only 
i  be  possible  when  the  displacement  was  re- 
{  duced,  and  the  patient  would  be  conscious 
!  of  the  slipping  of  the  cartilage  back  to  its 
normal  position,  and  of  the  relief  at  once 
afforded.  The  displacement  is  apt  to  recur 
on  sUght  provocation,  but  is  generally  first 
caused  by  a  severe  and  sudden  strain.  The 
impaction  of  a  loose  body  between  the 
articular  surfaces  occurs  generally  dm'ing 
the  ordinary  movements  of  the  joint,  and 
the  patient  is  usually  conscious  that  he 
has  such  a  body  moving  about  in  his 
joint.  It  sometimes  requires  patient  and 
repeated  search  by  the  sm'geon  before  one 
of  these  movable  bodies  can  be  actually 
fixed  under  the  finger.  The  distress  and 
pain  occasioned  by  the  locking  of  the  joint, 
from  a  foreign  body  getting  between  the 
bones,  is  often  greater  than  that  arising 
from  a  partial  luxation  of  a  semilunar 
cartUage. 

Under  ordinary  circumstances,  there  is 
no  difficulty  in  recognising  an  effusion  of 
fluid  into  the  knee-joint.  Occasionally, 
some  of  the  fluid  can  be  pressed  out  of  the 
joint  into  a  hernial  pouch  or  communicat- 
ing bm-sa  in  the  popliteal  space.  A  pulpy 
thickening  of  the  synovial  membrane,  from 
chi'onic  inflammation  or  from  gummatous 
infiltration,  may  give  rise  to  a  false  sense 
of  fluctuation  ;  but  the  feeling  of  fluctuation 
is  always  indistinct,  and  limited  to  certain 
parts  of  the  joint. 
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Periai'ticular  swelling  and  joint-eflfusion 
can  hoi-clly  be  mistaken  for  one  another, 
but  occasionally  the  two  conditions  may 
be  present;  for  example,  after  an  injury 
there  may  be  an  effusion  into  the  joint, 
associated  with  blood-extravasation  around 
an  inflammation  of  the  prepatellar  bursa, 
or  peribm'sal  suppuration. 

A  rounded  fluctuating  swelling  situate 
above  the  patella,  but  %vith  no  fluid  in  the 
general  cavity  of  the  joint,  is  probably  an 
effusion  into  the  supra^patellm  hv/rsa. 
When  there  is  no  fluid  in  the  knee-joint, 
and  the  ligamentum  patella  is  prominent 
owing  to  a  fluctuating  swelling  beneath  it, 
and  especially  when  the  swelling  is  made 
more  prominent  on  either  side  of  the  Uga- 
ment  by  pressure  on  the  same,  an  effu- 
sion into  the  imfra/patella/r  hv/rsa  may  be 
diagnosed. 

The  Hne  of  junction  of  the  epiphyses  at 
the  knee  is  a  favourite  position  for  exostoses. 
They  may  be  multiple,  are  usually  pedun- 
culated, and  often  have  a  small  biu-sa 
over  each  of  them.  In  cases  of  genu  valgum 
and  varum,  an  examination  of  the  fascial 
and  tendinous  structures  round  the  knee 
must  be  made.  The  leg  should  be  fully 
flexed,  in  order  to  determine  how  much  of 
the  deformity  depends  on  the  articular  ends 
of  the  femur  or  tibia,  or  both. 

The  examination  of  a  knee-joint  for 
arthritis  must  be  condiicted  on  the  same 
general  principles  as  in  other  joints,  and  a 
careful  comparison  made  with  the  opposite 
leg.  It  is  of  great  importance  to  examine 
the  articular  ends  of  the  femur  and  tibia, 
and  any  enlargement  or  tenderness  on 
superficial  or  deep  pressure  should  be  noted. 
In  young  subjects,  the  epiphysial  junctions 
should  receive  special  attention,  and,  in  all 
cases,  the  size  and  position  of  the  patella 
and  the  articular  margins  of  the  bones 
made  out.  The  examination  must  be  made 
in  every  position  of  the  joint,  and  the 
mobility  and  effects  produced  by  bringing 
different  parts  of  the  articulating  surfaces 
into  contact  tested.  In  many  cases,  valu- 
able information  is  obtained  by  relative 
measurement  of  the  two  limbs.  Some 
elongation  of  femur  or  tibia  is  not  in- 
frequently present,  when  there  has  been 
a  chronic  inflammatory  affection  of  their 
articular  ends. 

In  all  cases  of  progressive,  destructive 
arthritis  of  the  knee  there  is  a  tendency 
for  the  limb  to  assume  a  flexed  position 
at  the  joint,  and  for  the  tibia  to  drop 
backwards  and  to  be  rotated  somewhat 
outwards.  See  Knee-Joint,  Diseases  of 
the.' 


A  pojjUteal  cmeii/rism  can  hardly  be 
overlooked  when  the  symptoms  are  at  all 
marked,  but  the  patient  may  not  be  con- 
scious of  any  tumour  behind  the  knee, 
and  apply  to  the  surgeon  for  some  swelling 
of  the  foot,  or  for  nerve-pain  down  the  leg. 
Unless  there  be  an  obvious  cause  for  such 
a  condition,  the  sm-geon  should  examine 
carefully  the  popUteal  space,  and  more 
especially  if  the  patient  be  a  man  from 
thirty  to  fifty  years  of  age.  See  Popliteal 
Aneurism. 

When  seen  for  the  first  time,  and  in  the 
absence  of  a  correct  history,  a  consolidated 
aneunrism  might  easily  be  mistaken  for  a 
solid  tmnour  pressing  on  the  artery  and 
causing  diminution  of  the  pulse  in  the 
vessels  in  the  leg.  If  the  sac  has  inflamed, 
and  suppm'ation  takes  place  round  it,  the 
diagnosis  in  the  absence  of  pulsation  would 
be  still  more  obscure.  A  solid  or  bursal 
tumour  can  generally,  when  the  leg  is 
flexed,  be  shifted  q,way  from  the  vessel,  and 
any  communicated  pulsation  will  then  at 
once  cease.  An  abscess  situated  between 
the  artery  and  the  bone  will  displace  the 
vessel  towards  the  surface,  but  the  pulsa- 
tion will  only  be  evident  in  the  line  of  the 
artery,  and  expansile  pulsation  and  bruit 
will  be  absent,  and  in  most  cases  there 
would  be  evidence  both  constitutionally  and 
locally  of  the  presence  of  pus.  A  pulsatile 
sarcoma  springing  from  the  popHteal  aspect 
of  the  femur  might  closely  simulate  an 
aneurism.  A  few  of  the  points  in  the  dia- 
gnosis of  such  a  case  have  been  mentioned 
in  reference  to  femoral  aneurism. 

In  the  absence  of  any  history  of  pre- 
vious sweUing,  it  might  be  difficult  to  dis- 
tinguish between  a  sudden  rupture  of  the 
popliteal  artery  and  the  traumatic  rupture 
of  an  aneurism,  since  in  both  cases  there 
would  be  great  tension  fi"om  effused  blood 
and  interference  with  the  cfrculation  of  the 
leg.  A  rupture  of  the  artery  can  only  occiu" 
when  the  violence  is  considerable  or  the 
vessel  diseased. 

An  effusion  into  the  bursa  between  the 
semi-membranosus  and  the  gastrocnemius 
can  be  recognised  by  its  position  on  the 
inner  side  of  the  popliteal  space.  However 
tense  such  a  swelling  may  be  when  the  leg 
is  extended,  its  limits  can  readily  be  felt 
when  the  leg  is  flexed.  A  coromunication 
with  the  joiat  can  sometimes  be  demon- 
strated by  squeezing  some  of  the  fluid  out 
of  the  sac.   See  Popliteal  Space. 

The  Leg. — There  are  two  fractures  of 
the  leg  which  are  likely  to  be  overlooked — 
namely,  a  transverse  fi-acture  of  the  tibia 
without  displacement,  and  a  fractui-e  of  the 
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fibula  where  the  hone  lies  under  cover  of 
the  muscles.  The  transverse  fractui'e  of  the 
tibia  generally  occurs  in  a  young  subject. 
Tenderness  over  the  seat  of  fi.*acture  is 
always  present ;  the  patient  might  be  able 
to  stand,  but  would  have  pain  referred  to 
the  seat  of  injury.  Mobility  and  crepitus 
would  be  difficult  to  ehcit,  miless  the  ex- 
amination was  made  under  an  anDesthetic. 

Not  infrequently,  the  only  evidence  of 
a  fractm-e  of  the  fibula  will  be  the  fixed 
pain  and  tenderness  over  the  seat  of  fi-ac- 
tiu"e,  and  pain  referred  to  the  same  point 
when  pressure  is  made  on  either  end  of 
the  bone  :  the  patient  may  be  able  to  walk, 
but  wiU  complain  of  pain  at  the  seat  of 
fi-acture. ,  Any  iiTegularity  of  the  bone 
must  be  carefiilly  felt  for,  and  the  rebound 
of  the  fibula,  when  pressed  against  the  tibia, 
tested  by  comparison  with  the  sound  leg. 

If,  dm-ing  some  muscular  effort,  a  patient 
has  felt  a  sudden  severe  pain  in  the  calf 
and  a  sensation  of  something  snapping, 
and  on  examination  it  is  found  that  volun- 
tary efforts  to  extend  the  foot  give  pain, 
and  that  there  is  some  tenderness  and 
ecchymosis  of  the  calf,  then,  if  the  tendo 
Achilhs  be  intact,  the  diagnosis  of  a  ruj}- 
hired  plantaris  may  be  made. 

The  upper  end  of  the  tibia  is  a  common 
situation  for  myeloid  ttomom:  The  bone 
may,  however,  be  considerably  expanded 
by  abscess,  and,  in  some  cases,  the  dia- 
gnosis can  only  be  made  by  an  exploratory 
operation.  As  the  tibia  is  so  superficially 
placed,  acute  and  chronic  bone-affections 
can  for  the  most  part  be  readily  detected  ; 
but  occasionally,  when  the  disease  is  limited 
to  the  posterior  part  of  the  bone,  the  symp- 
toms may  be  at  first  obscm'e. 

In  the  acute  diffused  jperiostitis  of  the 
tibia  of  young  persons,  the  inflammatory 
sweUing  and  redness  of  the  soft  parts  cover- 
ing the  bone  somewhat  resemble  an  ery- 
sipelatous attack ;  biit  the  extreme  tender- 
ness on  pressm-e,  and  the  limitation  of  the 
redness  and  oedema  to  the  shaft  of  the  bone, 
render  any  mistake  in  the  diagnosis  almost 
impossible.    See  Periostitis. 

Erythema  nodosum  on  its  first  appear- 
ance occasionally  simulates  a  cu'cumscribed 
periostitis  of  the  tibia.  The  affection  is 
usually  symmetrical,  and  sometimes  to  be 
found  on  the  arms ;  but  patches  of  erythema 
can  generally  bo  found  away  from  the  bone, 
and  those  situate  over  the  bone  are  movable 
with  the  skin,  and  the  general  course  of  the 
affection  is  characteristic.    See  ERy*rHEMA. 

For  the  diagnosis  of  ulcers  of  the  leg,  see 
Ulcers.  It  must  be  remembered  that  a 
syphilitic  ulcer  may  occiu:  on  the  lower 


part  of  the  leg,  and  on  a  leg  predisposed  by 
the  condition  of  the  veins  to  simple  ulcera- 
tion. Eapid  extension  of  an  ulcer  of  the 
leg,  without  obvious  cause  (such  as  mal- 
treatment), makes  its  syphilitic  origin  pro- 
bable. Bernard  Pitts. 

THOMAS'S  HIP-SPLINT  consists  of 
a  piece  of  malleable  iron,  reaching  fi.'om  the 
lower  angle  of  the  scapula  to  just  below  the 
calf,  ,and  having  three  cross-pieces  of  the 
same'metal  attached  to  it.  The  first  one  is 
placed  at  the  upper  end  of  the  splint  and 
reaches  partially  round  the  chest,  but  more 
on  the  sound  side  than  the  other,  being 
comx^leted  by  a  padded  strap  and  buckle  ; 
the  middle  one  is  placed  just  below  the 
nates,  and  the  third  one  at  the  lower 
end  of  the  sphnt.  The  vertical  bar  shoiild 
lie  between  the  trochanter  and  the  tuber 
ischii,  and  below  this  over  the  middle  line 
of  the  thigh  or  leg  ;  the  splint  is  supported 
by  shoidder-straps,  and  is  bandaged  to  the 
pelvis  and  to  the  limb  between  the  lower 
two  hoops ;  the  foot  is  raised  fi'om  the 
ground  by  a  patten  fitted  to  the  boot  of 
the  sound  leg,  and  the  patient  is  taught  to 
walk  on  that  leg  with  the  aid  of  crutches. 
The  maUeabihty  of  the  splint  allows  of  its 
being  moulded  to  the  shape  of  the  limb, 
and  of  being  altered  as  the  deformity  is 
rectified.    See  Hip-Disease. 

It  is,  however,  important  that  the  splint 
be  not  made  to  fit  the  deformity  accm-ately, 
for  that  would  assist  in  maintaining  it.  In 
hip-joirit  disease,  when  the  leg  is  brought 
straight  down  on  to  the  bed,  the  Imnbar 
spine  arches  forwards,  and,  if  the  splint 
were  made  to  fit  that  arched  condition  of 
the  spine,  the  deformity  would  be  per- 
petuated. The  portion  of  the  splint  which 
reaches  fi'om  the  buttock  to  the  angle  of 
the  scapula  shotdd  be  nearly  straight,  for 
although  it  wiU  not  fit  accurately  when 
first  applied,  the  spine  ■wall  soon  accommo- 
date itself  to  the  splint  by  gradual  extension 
taking  place  at  the  hip-joint,  and  thus  the 
deformity  will  be  remedied. 

BiiiTON  Pollard. 

THOMAS'S  KNEE-SPLINT  is  com- 

posed  of  two  stout  metal  rods,  which  are 
fixed  above  to  a  well-padded  and  obhquely- 
placed  ovoid  ring,  and  below  to  a  patten. 
When  apphed,  the  ovoid  ring  should  rest 
against  the  tuber  ischii  on  one  side,  and 
just  below  the  crista  Hii  on  the  other,  and 
the  patten  should  be  so  far  below  the  foot 
that,  when  the  latter  is  extended,  the  toes 
cannot  reach  to  the  level  of  it.  "When  the 
patient  gets  up,  the  splint  is  supported  by  a 
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strap  over  the  opposite  shoulder,  and,  -when 
he  walks  on  the  splint,  a  patten  must  be 
fitted  to  the  boot  of  the  other  foot  in  order  to 
equaHse  the  length  of  the  limbs. 

The  success  of  this  splint,  as  a  means  of 
fixing  the  knee,  depends  altogether  on  its 
being  properly  applied.  Immobility  of  the 
limb  must  be  secured  in  the  longitudinal, 
lateral,  and  antero-posterior  directions.  Two 
strips  of  strapping,  about  three  inches  wide, 
and  long  enough  to  reach  firom  the  head  of 
the  tibia  to  twelve  inches  beyond  the  sole 
of  the  foot,  should  be  prepared  and  fixed 
along  each  side  of  the  leg;  they  should 
be  secured  by  another  strip,  about  an  inch 
wide,  wound  spirally  round  the  leg,  and  by 
a  flannel  bandage  applied  over  all  from  the 
ankle  to  the  knee.  The  splint  should  next 
be  put  on  and  pressed  firmly  upwards,  so 
that  the  collar  at  the  upper  end  rests  against 
the  tuber  ischii,  and  then  the  free  ends  of 
the  pieces  of  strapping  above  described 
should  be  fixed  to  the  ring  at  the  lower  end 
of  the  splint ;  by  this  means  longitudinal 
displacement  is  checked.  Transverse  and 
antero-posterior  displacement  must  be  pre- 
vented by  applying  transverse  strips  of 
strapiDUig  round  the  limb  and  the  splint, 
opposite  the  middle  of  the  thigh  and  the 
middle  of  the  leg,  in  the  follo-wing  manner  : 
A  piece  of  strapping,  about  three  inches 
wide,  should  be  fixed  round  one  of  the 
lateral  bars  of  the  splint  opposite  the  calf 
of  the  leg;  the  strapping  should  then  be 
carried  beneath  the  leg  and  round  between 
it  and  the  opposite  longitudinal  bar  of  the 
spHnt,  and  returned  to  the  bar  fi-om  which 
it  stai-ted.  It  should  next  be  carried  beneath 
the  limb  to  the  opposite  bar,  round  which  it 
should  be  passed  at  a  slightly  higher  or 
lower  level  than  on  its  fellow ;  the  strapping 
should  finally  be  carried  round  the  leg, 
between  it  and  the  bar  from  which  the 
strapping  originally  started,  and  should  be 
finished  off  by  encircling  the  entire  splint. 
The  piece  of  strapping  for  the  thigh  should 
be  applied  in  a  similar  manner,  but  it 
should  start  fi'om  the  opposite  bar.  A  thhd 
piece  of  strapping  shoidd  be  carried  from 
bar  to  bar  behind  the  limb,  opposite  the 
popHteal  space;  and  a  flannel  bandage 
should  be  put  on  over  aU,  from  just  above 
the  ankle  to  the  groin. 

BiLTON  Pollard. 

THORACENTESIS.  See  Paeacente- 
sis  Thoracis. 

THORACIC  DUCT,  Injuries  and 
Diseases  of. — Injuries. — Some  six  cases 
have  been  reported  where  the  thoracic  duct 


has  been  divided  by  a  stab  or  gun-shot 
wound,  or  has  been  ruptured  by  external 
violence.  In  three  of  these  cases  a  white 
chylous  fluid — which  was  whiter  and  more 
opaque  after  meals — escaped  at  an  external 
wound.  In  one  instance  this  fluid  was 
effused  into  the  plem*al  cavity,  which  had 
to  be  repeatedly  tapped. 

A  diagnosis  of  the  injury  is  impossible 
without  evidence  of  chylous  fluid  either 
escaping  firom  a  wound  or  obtained  from 
the  pleural  cavity  by  tapping.  In  every 
case  death  must  foUow  (within  a  period  of 
time  measured  by  weeks  rather  than  by 
months)  from  marasmus  consequent  upon 
the  discharge. 

The  treatment  is  pm"ely  symptomatic. 

Diseases. — The  duct  may  be  narrowed 
or  occluded  as  a  result  of  inflammation  of 
its  coats,  or  the  blocking  of  its  lumen  with 
cancerous  or  tubercular  material,  or  by  the 
pressure  of  an  aneurism,  tumoiur,  or  con- 
tracting cicatrices. ,  The  whole  of  the  cavity 
of  the  duct  has  been  in  some  cases  ob- 
literated. Complete  obUteration  need  not 
cause  death,  nor  even  conspicuous  symp- 
toms. The  veins  appear  in  such  instances 
to  act  vicariously,  and  it  is  probable  that  by 
means  of  collateral  channels  much  lymph 
is  brought  into  the  right  common  duct. 
In  a  case  of  Dr.  Cayley's  the  duct  was 
occluded  at  its  point  of  entry  into  the  vein. 
It  became  in  consequence  enormously  di- 
lated, and,  rupturing,  led  to  fatal  perit6nitis. 
In  other  cases  severe  ascites  has  developed, 
or  some  of  the  lacteals  have  ruptured.  The 
condition  of  the  duct  cannot  be  diagnosed 
during  life. 

The  duct  has  been  found  enormously 
dilated  as  a  result,  in  some  cases,  of  ob- 
struction, and  in  others  as  an  outcome  of 
imknown  causes. 

The  wall  of  the  duct  has  been  found 
calcified.  Its  lumen  may  be  occupied  by 
tuberciflar  or  cancerous  material  derived 
fi  om  some  focus  of  disease  in  the  periphery. 
So  far  as  the  writer  can  ascertain,  no  in- 
stance of  primary  growth  in  the  duct  has 
been  recorded.         Frederick  Treves. 

THROAT,  Injuries  of  th^&.—WoiLnds 
of  the  throat  are  very  serious  :  in  the  first 
place  on  account  of  the  important  struc- 
tures which  lie  in  this  region ;  and  in  the 
second  place  because  of  the  arrangement 
of  the  cer^^[cal  fascia,  which  brings  the 
deeper  tracts  into  close  relation  with  the 
cavity  of  the  thorax.  Many  wounds  are 
the  result  .of  suicidal  attempts,  and  there- 
fore liave  an  additional  element  of  danger 
in  the  depressed  condition  of  the  patient. 
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Those  which  are  produced  by  accidental 
violence  are  most  frequently  of  the  punc- 
tinred  form,  and  they  are  usually  accom- 
panied by  some  contusion  or  laceration. 

Below  the  hyoid  bone,  the  cervical  fa«!cia 
divides  the  tissues  into  several  compart- 
ments. In  the  first  there  are  the  superfi- 
cial structm-es,  together  with  the  platysma 
myoides,  and  the  vessels  and  nerves  which 
lie  outside  the  deep  cervical  fascia.  Next, 
we  come  to  a  somewhat  limited  space,  con- 
tained between  this  fascia  and  the  aponeu- 
rosis which,  after  enveloping  the  depressors 
of  the  hyoid  bone,  terminates  by  reaching 
the  posterior  aspect  of  the  sternum  and 
cla%dcle.  A  small  quantity  of  fat  and  a  few 
lymphatic  glands  are  contained  in  this 
space,  which  is  also  traversed  by  the  anterior 
jugular  vein.  The  third  space  lies  between 
the  aponeui'osis  of  the  depressors  and  the 
prevertebral  fascia.  The  most  important 
structures  in  it  are  the  larynx  and  trachea, 
the  pharynx  and  oesophagus,  the  thyroid 
body,  the  common  carotid  arteries  and  the 
internal  jugular  veins.  The  fourth  and 
deepest  stratiun  of  all  lies  underneath  the 
prevertebral  fascia,  and  in  close  relation 
with  the  bodies  of  the  cervical  vertebrae. 

Many  woimds  only  affect  the  first  or 
the  first  two  of  these  compartments,  and 
are  usually  of  a  trivial  character.  The 
external  jugular  vein,  however,  may  be 
wounded,  and'  death  has  occm-red  from  the 
entrance  of  air  into  its  cavity.  Diffuse 
suppuration  sometimes  follows  in  the  loose 
tissue  beneath  the  platysma  myoides,  similar 
to  that  which  occurs  xmder  the  aponeurosis 
of  the  occipito-frontalis.  The  edges  of  the 
sMn-wound  are  apt  to  be  inverted  from  the 
contraction  of  the  platysma  fibres.  Care 
should  therefore  be  taken,  after  thoroughly 
cleansing  the  wound,  to  accurately  adapt  its 
edges  by  fine  sutures,  either  interrupted  or 
continuous,  and  provision  should  be  made 
for  the  drainage  of  the  deeper  parts  of  the 
wound.  The  venous  haemorrhage  may  be 
an-ested  by  pressure. 

The  great  majority  of  wounds  which 
affect  the  deeper  parts  are  transverse  in 
direction,  and  their  most  frequent  situation 
is  between  the  thyroid  cartilage  and  the 
hyoid  bone.  It  will  be  best  to  consider  the 
dangers  of  these  wounds  and  their  treat- 
ment under  the  headings  of  the  several 
structures  which  may  be  implicated. 

The  Blood-vessels. — The  large  vessels, 
and  more  especially  the  common  carotid 
and  internal  jugular,  frequentl;^  escape 
mjury.  Their  immunity  is  due,  first,  to 
the  fact  that  the  incision  is  usually  made 
BO  high  that  the  knife  is  met  by  the  resist- 


ance of  the  cartilages  in  the  middle  line 
and  the  sterno -mastoids  at  the  sides,  before 
it  reaches  the  deeply  seated  vessels;  se- 
condly, to  the  tough  but  yielding  character 
of  the  vascular  walls,  which  causes  them  to 
retreat  before  the  knife ;  and  lastly,  to  the 
fact  that,  as  soon  as  the  air-passages  are 
opened,  the  air  rushes  out,  the  chest  col- 
lapses, and  the  arms  are  in  some  measure 
disabled  fr'om  continuing  the  suicidal  at- 
temp;^.  A  wound  of  one  of  these  vessels 
usually  proves  fatal  in  a  few  minutes  from 
loss  of  blood,  or  fi-om  the  suffocation  which 
follows  its  entrance  into  the  air -passages. 
If  the  woimd  is  high,  the  lingual  and  facial 
arteries,  with  their  branches,  may  give  rise 
to  free  haamorrhage.  Lower  down,  the  supe- 
rior thyroid  is  especially  exposed  to  injury, 
and  patients  have  been  gradually  asphyx- 
iated from  the  trickling  of  blood  into  the 
trachea  after  division  of  the  small  crico- 
thyroid branch.  Occasionally  the  inferior 
thyroid  has  also  been  wotmded.  The  i^a- 
tient  may  for  a  time  recover  fi-om  the  loss 
of  blood  immediately  following  the  wound, 
but  succumb  afterwards  to  reactionary  or 
secondary  haemorrhage.  There  is  also  more 
danger  of  afr  entering  the  veins  in  wounds 
of  this  region  than  in  those  of  any  other 
part  of  the  body. 

The  Air-passages. —  The  chief  imme- 
diate danger  is  fr'om  the  entrance  of  blood, 
but  in  some  cases  the  partial  detachment 
of  the  soft  parts  or  cartilages  may  cause 
obstruction  to  the  glottis.  Thus,  when  the 
wound  is  above  the  hyoid  bone,  the  back 
of  the  tongue,  with  the  epiglottis,  may  fall 
back  upon  the  opening  of  the  larynx.  If 
the  thyro-hyoid  membrane  be  divided,  por- 
tions of  the  epiglottis  or  arytaenoid  carti- 
lages may  occlude  the  rima,  and,  when  the 
trachea  is  opened,  there  may  be  danger  from 
the  bulging  in  of  the  adjacent  soft  parts. 
The  inflammation  which  follows  the  wound 
may  cause  sweUing  of  the  false  vocal  cords, 
and  so  impede  respiration ;  or  it  may  spread 
along  the  mucous  membrane  of  the  trachea 
and  bronchi,  so  as  to  set  up  broncho-pneu- 
monia. This,  which  is  the  most  fr-equent 
cause  of  death,  when  the  patients  have  sur- 
vived the  immediate  effect  of  the  injury,  is 
aggravated,  and  in  many  cases  originated, 
by  foreign  materials  such  as  blood,  par- 
ticles of  food,  and  inflammatory  products 
which  find  their  way  into  the  air-passages. 
There  may  be  temporary  or  permanent  loss 
of  voice  fr-om  mterference  with  the  actions 
of  the  vocal  cords. 

The  Food-passages. —  If  the  pharynx 
^  or  oesophagus  be  wounded,  swallowing  will 
'  be  impeded  or  prevented ;  the  food  will  es- 
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cape  through  the  wound,  or  be  extravasated 
into  the  adjacent  tissues ;  or  it  may  enter 
the  air -passages,  setting  iip  violent  fits  of 
coughing,  and  leading  to  dangerous  inflam- 
mation within  the  thorax.  The  food  may 
also  enter  the  air-passages  even  when  the 
injury  is  confined  to  the  larynx,  on  account 
of  the  disturbance  produced  in  the  muscular 
movements  by  which  the  opening  of  the 
glottis  is  protected  during  deglutition. 
"When  the  wound  is  high  up,  large  quan- 
tities of  saHva  may  flow  away,  causing 
dryness  of  the  fauces. 

The  Connective  Tissues,  Glands,  Sc. — ■ 
Air  may  be  forced  through  the  opening 
into  the  various  compartments  of  the  cer- 
vical fascia,  and  emphysema  will  be  thus 
produced,  which  may  spread  to  the  face 
and  thorax  and  even  farther.  This  is  es- 
pecially Ukely  to  occur  when  the  external 
opening  is  small,  or  not  exactly  opposite 
the  wound  of  the  air-passages.  The  ten- 
dency to  this  compUcation  may  also  be 
increased  by  sewing  up  the  wound  in  the 
skin.  From  the  introduction  of  air,  de- 
composing blood,  or  food,  extensive  sup- 
pm*ation  frequently  foUows,  and  this  may 
cause  severe  pressm-e  ujjon  the  air  and 
food  passages,  or  it  may  rim  down  into  the 
mediastimma,  and  give  rise  to  inflamma- 
tion of  the  pleursB  and  lungs.  If  the 
wound  is  high  up  in  the  neck,  the  sahvary 
glands  may  be  injured.  Their  secretion 
will  flow  from  the  wound,  and  a  salivary 
cyst  or  fistula  may  ensue.  If  the  woimd 
is  lower  down,  it  may  imphcate  the  thy- 
roid gland,  and  set  up  free  hsemori'hage 
from  its  vascular  parenchyma. 

The  Nerves. — The  hypoglossal,  the  su- 
perior and  inferior  laryngeal  nerves  are 
liable  to  injury,  and  paralysis  may  conse- 
quently occur  in  the  muscles  of  the  tongue 
and  larynx,  or  there  may  be  some  diminu- 
tion of  the  sensitiveness  of  the  laryngeal 
mucous  membrane.  Persistent  aphonia 
may  follow  an  injury  to  the  inferior  laryn- 
geal nerve.  It  is  possible  also  that  the 
pneumogastric  and  plirenic  nerves  may  be 
pressed  upon  in  emphysema  or  suppm'a- 
tion  of  the  deeper  parts. 

Treatment. —  The  first  point  is  to  stop 
the  hfemorrhage,  and  to  provide  for  the  free 
ingress  of  afr  into  the  lungs.  If  any  large 
vessel  has  been  wounded,  the  finger  must 
be  introduced  at  once,  and  the  bleeding 
point  compressed.  The  patient  should  be 
laid  upon  his  back  in  the  horizontal  posi- 
tion, and,  after  rapidly  cleaning  out  the 
clots  from  the  orifice  of  the  glottis,  it  may 
be  necessary  to  resort  to  artificial  respira- 
tion until  the  patient  is  able  to  breathe 


naturally.  The  head  and  neck  should  now 
be  somewhat  extended,  so  as  to  open  the 
wound  and  enable  the  sm-geon  to  find  the 
source  of  hemorrhage.  When  the  internal 
jugular  or  one  of  the  carotid  vessels  is 
wounded,  it  is  dosfrable  to  apply  a  catgut 
or  silk  ligature  both  above  and  below  the 
opening.  All  bleeding  points  should  be 
secm-ed,  and  the  ends  of  the  ligatures 
should  be  cut  short,  so  as  to  leave  nothing 
dangling  from  the  wound  which  might  be 
entangled  in  the  dressings,  or  laid  hold  of 
by  the  patient,  if  he  should  persist  in  his 
suicidal  attempts. 

A  careful  examination  should  be  made, 
to  see  whether  any  of  the  divided  tissues 
are  likely  to  interfere  with  respiration. 
Portions  of  the  epiglottis  or  the  other 
laryngeal  cartilages  may  be  secui'ed  in  their 
places  with  sutures,  and  in  the  same  way  the 
posterior  part  of  the  tongue  may  be  drawn 
forward.  The  divided  edges  of  the  trachea 
should  also  be  acpm-ately  adapted  with 
sutm-es.  The  patient  should  be  placed  in  a 
warm  moist  atmosphere,  and  the  same  pre- 
cautions adopted  as  after  tracheotomy.  In 
some  cases  it  may  be  desirable  to  insert  a 
tracheotomy  tube  through  the  opening,  if 
it  should  be  below  the  true  vocal  cords.  In 
others,  upon  the  supervention  of  dyspnoea 
or  other  symptoms  indicating  oedema  glot- 
tidis,  it  may  be  necessary  to  perform  laryn- 
gotomy  or  tracheotomy.  Expectorants  and 
the  carbonate  of  ammonia  wiU  be  required, 
should  any  evidence  of  bronchitis  or  pneu- 
monia be  detected. 

If  the  oesophagus  should  be  wounded 
it  wiU  be  expedient  to  bring  together  the 
edges  with  chromicised  catgut  sutm-es. 
When  either  the  air  or  food  passages  are 
implicated,  food  should  be  given  by  an 
oesophageal  tube  introduced  through  the 
mouth  or  nose.  If  this  cause  much  dis- 
tmrbance  it  may  be  better  to  leave  the  tube 
in  the  oesophagus,  or  nutrient  enemata  may 
be  given.  The  tube  should  not  be  intro- 
duced through  the  wound.  Great  cai*e 
should  be  taken  to  ascertain  that  it  has  not 
entered  the  trachea.  This  would  be  indi- 
cated by  the  coughing  it  sets  up,  and  by 
the  current  of  air  which  would  escape  from 
the  open  end  of  the  tube. 

One  or  two  sutm-es  may  be  put  in  the 
extremities  of  the  wound  to  lessen  the  gap- 
ing, and  to  prevent  the  inversion  of  the 
skin ;  but  it  is  of  great  importance  to  leave 
the  external  woimd  open,  so  that  any  blood 
or  food  which  may  get  into  its  deeper  cavi- 
ties may  at  once  escape.  With  this  object 
in  view  the  approximation  of  the  cutaneous 
margins  should  be  procured  by  position 
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odIj.   The  patient's  neck  should  be  kept 
ightly  flexed  by  means  of  pillows  and 
ud-bags.    A  long  piece  of  calico  bandage 
ould  be  placed  with  the  centre  over  the 
\  ertex,  and  the  two  ends  hanging  down  by 
;  the  side  of  the  neck  and  in  front  of  the 
:  thorax.    A  band  of  calico  should  now  be 
]  placed  round  the  head  to  seciure  the  central 
]  portion  of  the  bandage,  while  the  two  ex- 
1  tremities  are  firmly  attached  to  the  front 
of  a  belt  of  calico  placed  round  the  thorax. 
It  may  be  desirable  to  substitute  strapping 
for  the  calico  bands,  in  order  to  obtain 
greater    security.     A  light  dressing  of 
carbolic  gauze  should  be  placed  in  front 
of  the   wound,  and  secured  there  by  a 
few  loose  'turns  of  bandage.     This  will 
filter  and  to  some  extent  pxuify  the  air. 
The  patient  should  be  constantly  watched 
by  an  attendant,  to  prevent  a  repetition  of 
the  suicidal  attempt,  and  to  give  warning 
of  the  first  signs  of  reactionary  hsemorrhage. 
Later  on,  the  wound  is  apt  to  become  very 
foul,  and  it  will  be  necessary  to  apply  iodo- 
fonn  powder  or  some  other  antiseptic  to 
cleanse  the  parts.    Otherwise  the  fetid  dis- 
charges may  pass  into  the  lungs  and  set  up 
pneinnonia.    Abscesses  which  form  should 
be  at  once  opened,  and  the  ready  discharge 
of  their  contents  should  be  promoted  by 
di-ainage-tubes.    Quinine  may  be  required 
to  combat  the  ,  tendency  to  septicaemia. 
Fistulous  openings  into  the  trachea  or  (eso- 
phagus may  persist,  and  they  will  have  to 
be  closed  by  operation  when  the  patient 
has  recovered  from  the  more  immediate 
eifects  of  the  injury. 

Bums  and  Scalds. — The  exposed  posi- 
tion of  the  thi'oat  renders  it  liable  to  severe 
injuries  of  this  description.  When  confined 
to  this  region  the  lesion  is  not  dangerous, 
but  it  often  gives  rise  to  great  deformity, 
such  as  the  dragging  down  of  the  lower  hp 
with  the  exposure  of  its  mucous  siu:face, 
and  it  may  even  distort  the  inferior  maxilla 
and  evert  the  lower  teeth.  Great  care  wiU 
therefore  be  required,  while  the  granulating 
surfaces  are  healing,  to  resist  this  tendency, 
by  maintaining  the  head  and  neck  in  the 
position  of  complete  extension.  See  Burns  ; 
Cicatrices,  Pathological  Conditions  of. 

N.  Davies-Colley. 

_  THROMBOSIS,  the  formation  of  clot 
within  a  blood-vessel,  the  lumen  of  which  is 
thereby  more  or  less  completely  obstructed. 

Thrombosis  is  a  necessary  factor  i;i  the 
healmg  of  injured  blood-vessels,  the  primary 
change  in  cases  of  so-called  adhesive  phle- 
bitis, and  the  most  frequent  source  of 
emboh.   Thrombi  are  met  with  both  in 
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veins  and  arteries,  also  commonly  within 
the  heart,  developed  on  the  valves  (vegeta- 
tions), between  the  muscular  trabeculas  or 
in  the  auricular  appendages.  They  may 
be  parietal  and  partially  obstruct  the  cir- 
culation, or  -  may  completely  occlude  the 
vessel  in  which  they  are  situated.  They  are 
usually  divided  into  primary  or  autoctho- 
nous,  and  secondary  thrombi.  The  former 
term  is  applied  to  the  clot  deposited  at  the 
immediate  seat  of  the  disease  or  injury; 
the  latter  to  that  developed  later,  stretching 
to  collateral  branches,  or  to  that  formed 
around  an  embolus  or  foreign  body  which 
may  have  gained  entrance  to  the  circulation. 

Circwmstances  under  which  Thrombosis 
may  occur, — The  process  depends  on  the 
subjection  of  the  blood  to  such  conditions 
as  prevent  the  maintenance  of  its  fluid 
state.  The  coagulation  of  the  blood  de- 
pends on  the  union  of  the  two  substances 
fibrinogen  and  paraglobulin  in  the  presence 
of  the  so-called  fibrin  ferment.  Fibrinogen 
is  a  constituent  of  blood-serum;  paraglo- 
bulin is  contained  partly  in  the  serum, 
mainly  in  the  white  blood-cells,  and  these 
latter  are  the  sole  som-ce  of  the  fibrin  fer- 
ment. This  union  is  promoted  by  any 
change  from  the  healthy  state  in  the  en- 
dotheHal  lining,  or  by  interruption  of  the 
circulatory  flow.  To  the  existence  of  one 
or  both  of  these  morbid  conditions  throm- 
bosis is  to  be  referred. 

CoMses  of  Thrombosis. —  1,  Increased 
intravascular  resistance,  such  as  may  be 
caused  by  pressure  upon  veins  by  tumom's, 
or  by  the  hgature  of  a  vessel.  In  the  veins 
in  such  cases,  as  a  result  of  the  slowing  of 
and  resistance  to  the  circulation,  the  valves 
stand  open  and  the  blood  stagnates  behind 
them ;  hence  this  is  the  common  starting- 
place  of  thrombi. 

2.  Slowing  of  the  blood-current  as  a 
result  of  abnormal  dilatation,  seen  in  phle- 
bectasis  and  aneurism. 

3.  General  weakness  of  the  circulation, 
as  seen  after  fevers  or  in  cardiac  disease. 

4.  Trauma,  with  varying  amoimt  of  in- 
jury to  arterial  or  venous  wall. 

5.  The  entrance  of  foreign  bodies,  as  in 
transfixion  of  a  vein  by  a  needle  or  ligature 
during  an  operation  on  the  neighbom-ing 
artery;  coagulating  fluids  injected. 

6.  Disease  of  the  vascular  wall  — 
{a)  acute,  as  seen  in  ulcerative  endocar- 
ditis or  endoartoritis ;  (6)  chronic,  as  in 
atheromatous  disease. 

7.  Extension  of  inflammation  fi-om 
neighbouring  tissues,  or  pressure  by  in- 
flammatory exudation. 

8.  The  entrance  of  specific  organisms. 
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Sf^'ucture  of  Thrombi  cmcL  subsequent 
Changes  observed. — Tkrombi  may  be  white, 
red,  or  mixed.  The  large  majority  are  of 
the  white  or  mixed  variety,  consisting 
ahnost  entirely  of  white  cells  in  a  fibrinous 
meshwork  arranged  in  concentric  laminae ; 
the  mixed  thrombi  contain  a  variable  pro- 
portion of  red  discs  also.  They  are  de- 
veloped as  long  as  any  circulatory  flow 
exists ;  the  red  only  when  complete  stag- 
nation exists,  in  addition  to  defective  nu- 
trition of  the  vessel-waU.  The  changes 
which  take  place  in  thrombi,  subsequently  to 
their  deposition,  are  of  a  twofold  character — 
degenerative  or  towards  organisation. 

A.  Degenerative  Changes. — 1.  The  clot 
may  simply  dry  up  and  shrink,  eventually 
undergoing  fatty  or  calcareous  degeneration. 
2.  Simple  regressive  changes  may  start  from 
the  centre,  puriform  degeneration  taking 
place.  If  such  a  clot  be  cut  across,  the 
central  portion  is  foimd  in  a  semi-fluid 
condition,  the  fluid  consisting  of  a  varying 
quantity  of  white  blood-cells,  broken-down 
red  discs,  blood-pigment,  and  granular 
detritus.  The  process  may  be  followed  by 
the  detachment  of  irritant  emboli.  3.  Yel- 
low purulent  softening.  The  change  here 
is  a  septic  one,  the  broken-down  clot  being 
loaded  with  septic  organisms.  EmboU  from 
such  a  source  infaUibly  give  rise  to  meta- 
static deposits.  This  change  occurs  in  con- 
nection with  septic  inflammation  around 
the  vein. 

B.  Organisation. — ^In  this  case  a  more 
or  less  permanent  plug  is  developed.  The 
first  change  is  the  migration  of  leucocytes 
into  the  recent  clot,  followed  by  its  vascu- 
larisation.  The  origin  of  the  active  cell- 
elements  has  been  much  disputed;  the 
larger  number  are  no  doubt  derived  fi:om 
the  white  blood-cells  furnished  by  the  vasa 
vasorum,but  two  other  som-ces  are  described 
— (1)  the  white  blood-ceUs  contained  in  the 
original  clot,  and  (2)  endotheUal  prolifera- 
tion. The  question  as  to  the  first  is  of  little 
moment,  as  the  number  of  cells  is  unimpor- 
tant, but  the  latter  is  said  by  good  observers 
to  be  the  most  abimdant.  Although  denied, 
it  has  been  in  no  sense  disproved,  and  when 
the  continuity  of  the  lining  membrane  of 
blood-vessels,  lymphatics,  and  connective- 
tissue  interspaces  is  remembered,  it  cannot 
be  regarded  as  improbable.  In  the  presence 
of  the  new  cell-elements  the  granular  fib- 
rinous meshwork  disappears,  the  red  blood- 
discs  break  down,  and  the  pigment  becomes 
absorbed.  The  new  cells  take  on  the  spindle 
form,  new  blood-vessels  develop,  clefts  in 
the  clot  lined  with  spindle-cells  forming 
connections  with  the  vasa  vasorxma,  and 


yoimg  connective  tissue  is  the  result.  In 
favourable  cases,  vascularisation  is  apparent 
at  the  end  of  six  to  seven  days ;  in  others 
it  may  not  be  complete  for  months.  Fur- 
ther changes  may  be  simply  cicatricial,  or 
canahsation  may  foUow. 

The  immediate  results  of  thrombosis  are 
not  so  serious  as  those  of  emboHsm,  on 
account  of  the  gradual  nature  of  the  pro- 
cess. Then-  gravity  depends  on  the  size  and 
situation  of  the  vessel  affected.  General 
cardiac  thrombosis  is  usually  the  precui-sor 
of  death;  the  parietal  vegetations,  on  the 
other  hand,  are  chiefly  dangerous  as  the 
source  of  emboh.  Arterial  thi-ombosis  gives 
rise  to  primary  anaemia  and  interference 
with  function,  which  may  be  followed  by 
congestion  due  to  regressive  venous  flow 
from  removal  of  vis-a-tergo.  Venous  throm- 
bosis in  the  limbs  is  followed  by  oedema, 
which,  if  permanent,  leads  to  a  general 
condition  of  lowered  vitaUty  and  chronic 
inflammation.  If  very  extensive,  gangrene 
may  result.  In  the  organs,  temporary  in- 
terference  with  function  is  the  usual  result, 
the  collateral  cu-culation  even  in  the  case 
of  the  portal  vein  being  generally  suf&cient 
to  allow  of  recovery.  The  relation  of  throm- 
bosis to  embohsm  is  considered  separately ; 
also  the  local  changes  in  the  vessel  wall. 
See  Embolism. 

Symptoms. — The  general  symptoms  will 
depend  simply  on  altered  function,  if  an 
organ  be  affected.  The  local  signs  are  the 
palpable  presence  of  a  clot,  if  the  vessel 
be  superficial  or  tangible;  otherwise,  the 
presence  of  ansemia  or  congestion  and 
oedema. 

Trcahnent. — This  consists  in  the  adop- 
tion of  means  calculated  to  faciUtate  the 
circulation  in  its  embarrassed  condition, 
such  as  rest,  the  raising  of  an  extremity, 
the  employment  of  moderate  pressm-e,  and,  ' 
in  certain  cases,  the  employment  of  mild  ' 
counter-u-ritants  to  promote  the  absoi-ption 
of  clot.  The  important  prophylactic  point 
of  avoiding  disturbance  of  recent  clot,  has 
been  adverted  to  in  the  article  on  Embolism. 

G.  H.  Makins. 

THUMB,  Amputation  of  the.  See 
Fingers,  Amputations  of  the. 

THUMB,  Dislocation  of  the.  See 
Hand,  Dislocations  of  Bones  of  the.  i 

THYROID  GLAND,  Diseases  of  the. 

Preliminary  Bemarhs. — Considering  the 
new  Hght  which  has  been  recently  thrown 
upon  the  unsettled  question  of  the  physio- 
logy of  the  thyroid  body,  and  the  gi-eat  im-  I 
portance  of  this  question  as  regards  sui-gical 
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interference  with  that  organ,  it  appears 
desh-able  to  state  briefly,  before  its  diseases 
ai-e  discussed,  the  results  of  the  latest  phy- 
siological and  pathological  observations 
elucidating  the  consequences  arising,  to  the 
animal  economy,  from  loss  of  the  function 
of  the  thyroid  body. 

Up  to  a  very  recent  period  it  had  been, 
rougUy  speaking,  stu-mised  that  the  thyroid 
had  no  functions  at  all,  though  it  had  been 
known  for  centm'ies  that  its  absence  or  de- 
generation was  very  often  connected  with 
cretinism;  that  both  cretinism  and  goitre 
were  endemic  in  the  same  localities  ;  and 
that  goitrous  parents  often  produced  ere- 
tiaous  offspring. 

In  1874  Sir  Wilham  Gull  described  a 
cretinoid  condition  supervening  in  adult 
women,  and  characterised  by  swelling  of 
the  body,  a  particular  flush  of  the  cheek, 
languor  of  movements  and  thought,  thick- 
ness of  speech,  general  placidity  of  temper 
inteiTupted  by  occasional  nerve-storms. 
Sir  WiUiam  declared  him  self  unable  to  pro- 
nounce definitely  about  the  state  of  the 
thyroid  in  these  cases. 

Four  years  later.  Dr.  Ord,  who  had  the 
opportunity  of  making  a  post-mortem  ex- 
amination in  a  case  of  this  sort,  and  who 
foimd  overgrowth  of  connective  tissue,  the 
interstitial  cement  of  which  yielded  enor- 
mous quantities  of  mucin  in  all  parts  of  the 
body,  gave  to  this  condition  the  name  of 
myxoedema.  This  author  first  drew  atten- 
tion to  the  dimiuution  of  the  thyroid  body, 
associated  with  an  almost  complete  anni- 
hilation of  the  proper  gland-tissue  by  the 
mucoid  infiltration. 

This  dimiuution,  sometimes  amoimting 
almost  to  a  disappearance  of  the  gland,  was 
noted  by  many  later  observers.  Still,  it 
was  generally  supposed  to  be  a  result  of  the 
pathological  process,  not  a  working  factor 
in  the  production  of  the  other  phenomena. 
Matters  remained  in  this  state  up  to  the 
beginning  of  1883.  In  that  year.  Professor 
Kocher  of  Berne  described  a  cmious  collec- 
tion of  symptoms,  which  he  had  noted  as 
gradually  supervening  in  all  his  cases  of 
total  removal  of  goitre.  Only  those  of  his 
patients  in  whom  there  were  either  acces- 
sory thyroid  bodies,  or  in  whom  a  part  of 
the  enlarged  gland  had  been  intentionally 
or  inadvertently  left  behind,  remained  free 
from  these  symptoms.  Similar  observations 
had  been  made  by  the  Messrs.  Eeverdin  of 
Geneva.  On  the  other  hand,  it  is  but  fair 
to  state  that_  Professor  Billroth  of  Vienna, 
who  has  extirpated  more  goitres  than  any 
living  surgeon,  states  that  he  has  never 
seen  unusual  symptoms  develop  after  the 


operation.  Kocher  gave  to  the  state  of 
things  developing  after  the  total  removal 
of  goitres  (goitre  is  called  in  German  scien- 
tific language  '  struma the  name  of-  '  ca- 
chexia striimipriva.'  The  writer  of  this 
article,  when  reading  Kocher's  paper,  came 
to  the  conclusion  that  myxoedema  and 
cachexia  strumipriva  were  practically  iden- 
tical ;  that  the  cause  of  both  was  loss  of  the 
fimctign  of  the  thyroid  body,  and  that  the 
only  symptom  peculiar  to  the  latter,  when 
total  removal  of  a  goitre  had  been  practised 
in  young  individuals — viz.  arrest  of  the 
growth  of  the  body — was  imdoubtedly  to 
be  explained  by  the  fact  that  (in  these 
cases)  the  loss  of  the  thyroid  made  itself 
felt  before  the  evolution  of  the  body  had 
been  completed,  whilst  myxoedema,  on  the 
other  hand,  was  essentially  a  disease  of 
adult  life. 

It  is,  indeed,  possible  to  go  one  step 
farther,  and  to  account  for  endemic  cre- 
tinism by  assuming  that  it  is  due  to  loss 
of  function  of  the  thyroid  body,  from  con- 
ditions occmrring  during  intra-uterine  life. 
The  writer,  in  fact,  when  communicating 
Professor  Kocher's  observations  to  the  Clini- 
cal Society  in  1883,  ventm'ed  to  emmciate 
the  proposition  that  cretinism,  myxedema, 
and  cachexia  strumipriva  were  merely  dif- 
ferent phases  of  one  and  the  same  condition, 
and  due  to  one  and  the  same  cause — viz.  to 
arrest  of  the  function  of  the  thyroid  gland. 
This  projposition  soon  found  corroboration 
by  the  publication  of  a  very  remarkable 
case  of  total  extirpation  of  the  thyroid  gland, 
performed  in  18G7  on  a  bright,  well-deve- 
loped boy,  then  ten  years  old.  Professor 
Paul  Bruns  of  Tubingen,  who  saw  the 
patient  seventeen  years  later,  reports  that 
he  had  not  merely  developed  all  the  usual 
symptoms  of  myxoedema,  but  that  the 
growth  of  the  trunk  and  of  the  limbs  had 
become  entirely  stunted,  whilst  the  head 
alone  had  continued  to  grow ;  that  the 
patient's  mental  faculties  had  imdorgone 
not  merely  arrest  but  oven  a  retrograde 
change,  and  that,  in  fact,  the  lad  had  be- 
come a  dwarfy  cretin. 

A  further  and  stni  more  important  cor- 
roboration of  the  writer's  proposition  has 
quite  recently  been  fiu-nished  by  Mr.  Victor 
Horsley,  who  has  succeeded  in  producing 
myxoedema  in  the  monlcey  by  extirpating 
the  thyroid  gland,  and  who,  from  his  an- 
atomical, chemical,  and  experimental  re- 
searches, comes  to  the  following  con- 
clusions : — 

1.  The  thyroid  body  appears  to  consist 
of  two  portions :  {a)  a  glandular,  consisting 
of  higlily  vascular  acini,  which  excrete  a 
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mucoid  substance — a  mucin-excreting  por- 
tion (?) ;  and  (6)  highly  vascular  lymphoid 
nodules — hsematogenous  function  (?). 

2.  Excision  of  the  gland  is  followed  by 
a  great  increase  in  the  quantity  of  mucin 
found  in  the  tissues,  an  increased  activity 
of  the  mucin-producing  glands,  and  a 
change  in  function  of  other  non-muciparous 
glands,  whereby  they  become  mucin- 
formers. 

3.  Profound  changes  also  ensue  in  the 
blood.  The  red  blood-corpuscles  are  de- 
creased with  leucocytosis,  the  coagulability 
is  lessened,  and  its  albumens  are  altered  in 
character. 

4.  Nerve-symptoms  also  appear,  changes 
taking  place  in  the  lowest  motor  centres, 
causing  rigidity,  tremors,  and  paresis. 
Changes  occur  in  the  higher  psychological 
centres,  whereby  imbecility  and  cretinism 
occur,  followed  by  death,  which  usually 
occurs  in  a  condition  of  coma. 

Eeviewing  these  facts,  Mr.  Horsley 
points  out  that  it  is  clearly  shown  that  re- 
moval or  alteration  of  the  function  of  the 
thyroid  is  the  cause  of  the  general  bodily 
condition.  Whether  such  changes  may  be 
due  to  the  intermediate  action  of  the  vaso- 
motor or  of  a  trophic  centre,  it  is  impossible 
to  say.  When  it  is  remembered  that  the 
thyroid  body  contains  a  mucinoid  material, 
and  that  after  its  removal  mucin  appears 
largely  in  all  the  tissues,  it  becomes  a 
question  whether  the  thyroid  may  not  be 
an  excreting  gland,  the  removal  of  which, 
as  is  usual  in  analogous  cases,  induces  death. 
In  support  of  this,  it  is  urged  that  removal 
of  one  lobe  causes  hypertrophy  of  the  other. 
If,  subsequently,  the  second  lobe  be  removed, 
myscedematous  symptoms  arise. 

Thus  the  question  stands  at  the  present 
moment.  The  limited  space  allotted  to  the 
writer  does  not  permit  him  to  discuss  the 
results  and  views  of  other  observers  (Schiff, 
Zesas,  Wagner,  Tauber,  Cred6,  Hadden, 
Sanquirico,  CanaUs,  and  others). 

Inflammation.  —  Causes.  —  Inflamma- 
tion of  the  thyroid  gland  (thyroiditis)  may 
be  of  three  types :  idiopathic,  travimatic, 
metastatic.  It  may  be  mentioned  here, 
at  once,  that  inflammation  of  a  previously 
healthy  thyroid  gland  is  altogether  rare, 
and  that  it  occurs  much  more  frequently 
in  cases  of  enlarged  glands  (goitres),  when 
all  the  symptoms  hereinafter  described  are 
present,  as  a  rule,  in  still  more  aggravated 
form.  The  idiopathic  form  is  very  rare, 
and  its  etiology  obscmre.  It  is  generally 
attributed  to  catching  cold.  Traumatic 
inflammation  may  be  caused  by  any  violent 
injury  to  the  gland.    Metastatic  thyroiditis 


may  occur  in  the  course  of  or  subsequently 
to  typhoid  fever,  pyemia,  or  puerperal  fever ; 
in  some  rare  cases  it  has  followed  pneu- 
monia and  bronchitis;  once  it  has  been 
observed  to  alternate  with  orchitis. 

Pathology. — All  forms  of  acute  thyroid- 
itis are  characterised  by  the  usual  changes 
occurring  in  inflammations  :  congestion  of 
the  vessels,  exudation  of  serum,  emigration 
of  leucocytes.  The  inflammation  may  end 
either  in  resolution,  or  in  suppuration,  or 
in  gangrene.  Eesolution  not  rarely  occurs 
in  acute  idiopathic  thyroiditis.  Suppura- 
tion is  the  most  frequent  end  of  aU  forms 
of  inflammation  of  the  thyroid  gland. 
Sometimes  several  abscesses  are  formed, 
which  generally  point  outwards,  or  more 
rarely  perforate  into  the  mediastinum,  the 
air-passages,  or  the  oesophagus.  Gangrene . 
is  very  rare ;  it  may  occur  when  suppura- 
tion extends  to  the  connective-tissue  capsule 
of  the  thyroid  gland,  and  causes  phlegmon- 
ous inflammation 'of  the  fasciae  of  the  neck. 

Symptoms. — Febrile  symptoms,  some- 
times rigors,  first  occur.    There  are  vague 
pains  about  the  face,  neck,  upper  part  of 
the  trunk,  and  occasionally  the  whole  body, 
associated  vsdth  a  feeling  of  constriction 
about  the  throat,   dysphagia,  sometimes 
slight  dyspnoea.  Soon  the  gland,  and  shortly 
afterwards  the  whole  neck,  begins  to  swell ; 
sometimes  the  whole  gland,  in  other  cases  N 
only  one  lobe  is  thus  affected.  The  inflamed  I 
part  projects  beyond  the  generally  tumefied  I 
neck  as  an  isolated  tumour  of  either  firm  | 
or  more  brawny  consistence.    The  veins  I 
of  the  neck  are  tturgid,  the  inflamed  region  I 
is  very  tender  to  the  touch,  there  is  con-  fi 
tinuous  or  intermittent  pain.    Owing  to  the 
sweUing,  the  following  symptoms  may  occur : 
compression  of  the  deeper  vessels  leads  to 
headache,  duLness,  giddiness,  cyanosis  of  : 
the  face,  sometimes  to  epistaxis  ;  compres-  j 
sion  of  the  oesophagus  to  increased  dys-  ' 
phagia ;  pressure  upon  the  trachea  and  the  i 
motor  nerves  of  the  larynx  to  dyspnoea,  , 
often  very  considerable,  sometimes  fatal,  and  ! 
to  dysphonia.    Under  these  circumstances,  , 
patients  have  been  observed  to  bend  the  i 
head,  by  preference,  backwards. 

If  the  case  tends  to  resolution,  aU  these  ! 
symptoms  may  disappear  within  a  few  daj's  | 
or  weeks.    The  occm-rence  of  suppuration,  Jl 
on  the  other  hand,  is  manifested  by  con-  I 
tinned  fever,  renewal  of  the  rigors,  redness, 
fluctuation  where  the  skin  is  red,  and  finally  H 
bursting  of  the  abscesses.   In  rarer  cases,  H 
suppuration  occurs  in  more  centrally  situ-  ■ 
ated  parts  of  the  gland,  when  it  may  be  ■ 
difficiilt  to  detect  the  exact  seat  of  the  ab-  ■ 
Bcess,  and  death  may  be  caused  by  perfora-  H 
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tion  into  the  tracliea  or  the  mecliastinum. 
In  some  cases  of  metastatic  thyroiditis, 
suppuration  may  occur  in  the  form  of  an 
ahnost  painless,  cold  abscess. 

Diagnosis  and  Prognosis. — Acute  in- 
tlanmiations  of  the  thyroid  gland  can  hardly 
be  mistaken  for  other  affections.  The  pro- 
gnosis, unless  general  septicoemia  or  pysemia 
occurs,  or  unless — as  in  the  metastatic  form 
— the  original  disease  tends  to  a  fatal  issue, 
is  not  mafavourable,  even  if  gangrene  should 
occur. 

Treatment. — The  treatment  of  all  forms 
of  acute  thyroiditis  must  be  antiphlogistic. 
In  the  first  stage,  constant  apphcations  of  ice 
ought  to  be  made  over  the  ioflamed  organ ; 
leeches  may  be  appHed  to  the  supra-clavi- 
cular regions,  and  local  or  general  venesec- 
tion may  become  necessary.  If,  in  spite 
of  these  measures,  suppui-ation  threatens, 
warm  poultices  must  be  substituted  for  the 
ice  apphcations,  and,  as  soon  as  fluctuation 
occm's,  the  abscess  or  abscesses  must  be 
opened  by  incision  ujider  antiseptic  pre- 
cautions, or  by  means  of  trocar  and  canula. 
In  cases  of  deep-seated  abscess,  the  incision 
must  not  be  too  small,  and  a  drainage- 
tube  had  better  be  inserted.  Lticke  re- 
coromends,  in  those  cases  in  which  the 
trocar  is  used,  after  evacuation  of  the  pus 
to  wash  out  the  cavity  with  carbolised 
water  and  to  inject  some  tincture  of  iodine, 
after  which  the  wound  is  to  be  closed  by 
plaster. 

Goitre. — ^AU  tumefactions  of  the  thy- 
roid gland  not  due  to  inflammatory  or 
malignant  diseases,  or  to  the  immigra- 
tion of  parasites,  are  usually  comprised  un- 
der the  name  of  goitre. 

Goitre  occurs  generally  in  an  endemic 
form,  sometimes  epidemically  (this  especi- 
ally, though  not  exclusively,  in  soldiers 
whose  garrison  has  been  changed  to  a  lo- 
cahty  in  which  the  disease  is  endemic),  in 
other  cases  sporadically.  It  may  be  either 
congenital  or  acquired.  The  latter  form  is 
most  frequently  developed  at,  or  imme- 
diately after,  the  period  of  puberty.  The 
female  sex  is  much  more  frequently  affected 
than  the  male,  but  it  is  stated  that,  in  India, 
both  sexes  suffer  in  almost  equal  propor- 
tions. 

Goitre  forms  one  of  the  symptoms  of 
the  malady  known  as  '  Graves's '  or  '  Base- 
dow's '  disease,  or  as  '  exophthalmic  goitre,' 
which  is  characterised  by  prominence  of 
the  eyeballs,  usually  a  pidsating  swelling  of 
the  thyroid  gland,  palpitations  of  ihe  heart, 
and  general  nervous  irritability.  In  locali- 
ties where  goitre  prevails  endemicaUy,  the 
domestic  animals  are  not  rarely  goitrous. 


Geographically,  endemic  goitre  _  may  be 
said  to  occur  mostly  in  mountainous  dis- 
tricts. Thus,  according  to  Liicke's  careful 
compilation,  in  Em-ope,  the  Alps,  Pyrenees, 
Carpathian  Mountains,  the  Black  Forest, 
Thurrngia,  the  Hartz,  the  Erzgebirge,  Eie- 
sengebfrge  ;  in  America,  the  Cordilleras ;  in 
Asia,  the  Himalayas,  are  the  main  localities 
of  endemic  goitre.  On  the  other  hand, 
there  are  mountainous  districts  in  which 
goitws,  is  Httle  known,  such  as  the  moun- 
tains of  Sweden  and  Norway,  the  Scotch 
Highlands,  the  Apennines. 

In  mountainous  regions  where  goitre 
prevails,  deeply  cut  valleys  suffer  more  than 
high  plateaux.  Then,  again,  whilst  large 
plains  are  usually  fr-ee  from  endemic  goitre, 
the  affection  prevails  in  some  such  plains, 
as  in  the  Ehine  Valley,  in  Silesia,  in  North- 
ern Italy,  in  many  districts  of  France,  in 
the  Punjaub,  and  the  vaUey  of  the  Orinoco. 
It  is  to  be  noted  that  in  aU  the  regions  just 
mentioned  there  are  large  rivers,  often  in- 
undating their  borders,  and  marshy  low 
grounds.  Low  seacoasts  are,  on  the  whole, 
free  from  goitre  ;  but  here  also  there  are  ex- 
ceptions, such  as  the  island  of  Arran  and 
the  Azores. 

Ga/iises. — The  causes  of  endemic  goitre 
are  at  present  still  enshrouded  in  mystery. 
Of  aU  the  numerous  theories  propounded  to 
explain  the  endemic  occmTence  of  tumefac- 
tions of  the  thyroid  gland,  none  appears 
to  cover  the  whole  question,  though  each 
may  claim  a  certain  degree  of  plausibOity. 
Thus  the  condition  of  the  atmospheric  air 
(especially  a  humid  climate)  ;  impurities  of 
the  drinking  water  (snow  water,  excess  of 
mineral  or  of  metaUio  contents,  organic 
impurities,  want  of  bromine,  iodine,  or  car- 
bonic acid) ;  geological  conditions  of  the 
soil  (especially  those  formations  which  pro- 
duce water  containing  an  excess  of  mag- 
nesia) ;  a  certain  '  goitre-miasma,'  and  in- 
dividual predisposition  (age,  sex,  heredity, 
occupation,  food,  ventilation,  and  situation 
of  dwellings,  &c.),  are  aU  accused  of  pro- 
ducing, alone  or  conjointly,  endemic  goitre. 

In  the  etiology  of  sporadic  goitre, 
heredity  plays  the  most  important  rdle; 
next  to  it,  changes  in  the  circulation,  arising 
fr'om  the  sexual  functions  of  females  (men- 
struation, pregnancy,  parturition) ;  finally, 
all  those  conditions  which  favour  congestion 
to  the  head  and  stasis  in  the  veins  of  the 
neck  (carrying  of  heavy  weights  on  the 
head,  moimtain  climbing,  blowing  of  trum- 
pets, &c.). 

Epidemic  goitre  may  be  most  fitly  de- 
signated as  a  quick  development  of  tiune- 
faction  of  the  thyroid  gland  in  a  number 
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of  persons,  under  conditions  favouring  the 
development  of  the  endemic  fonn  of  the 
disease. 

Exophthalmic  goitre  is  probably  due  to 
an  affection  of  the  cervical  sjmapathetio 
nerve,  the  swelling  of  the  thyroid  gland 
more  especially  to  paralysis  of  the  vaso- 
motor branches  of  the  sympathetic,  giving 
rise  to  chronic  hyper£emia  of  the  vessels  of 
the  gland,  and  thus  favouring  the  condi- 
tions necessary  for  the  production  of  goitre. 
This  view,  however,  though  probably  cor- 
rect, is  not  yet  definitely  proven. 

Pathology. — Though,  of  late,  a  great 
many  subdivisions  of  the  diiferent  forms  of 
goitre  have  been  made,  notably  by  Wolfler, 
based  upon  weU-marked  anatomical  differ- 
ences, it  will,  for  practical  purposes,  suffice 
to  distinguish  between  three  main  forms — 
viz.  simple  hypertrophy,  cystic  and  fibroid 
enlargements  of  the  gland.  Between  these 
three  forms  all  possible  varieties  of  transi- 
tion occur.  The  enlargement  may  concern 
the  whole  gland  or  only  parts  of  it.  Prac- 
tically, it  is  important  to  note  that,  in  cases 
in  which  an  accessory  gland  exists,  this 
may  either  become  goitrous  together  with 
the  main  gland,  or  even  alone.  Goitre  may 
form  very  rapidly,  or — and  this  is  more 
usual — very  slowly  and  insensibly. 

In  all  forms  of  goitre,  the  vessels  of  the 
gland,  especially  the  veins,  are  considerably 
dilated.  Goitres  in  which  the  vascular 
changes  predominate  over  the  parenchyma- 
tous have  been  called  '  vascular,'  and,  if 
pulsation  exists  within  them,  '  aneurismal ' 
goitres.  It  is,  however,  from  a  practical 
point  of  view,  as  little  necessary  to  describe 
them  as  distinctly  separate  forms,  as  to 
look  upon  the  goitre  of  Graves's  disease,  in 
which  the  vascular  changes  also  often  play 
a  predominant  role,  as  an  individual  and 
distinct  form.  In  reality,  exophthalmic 
goitre  may  and  does  occur  in  any  of  the 
three  main  types  just  mentioned,  though, 
most  firequently,  it  is  the  soft  parenchyma- 
tous form  with  great  vascular  dilatation  in 
which  it  is  met  with. 

Goitre  may  assume  enormous  dimen- 
sions, or  its  growth  may  after  a  time  be 
arrested ;  sometimes,  even  spontaneous  re- 
solution is  said  to  take  place,  especially  if 
the  individual  leaves  a  goitrous  district,  or 
if  he  be  attacked  by  an  acute  febrile  dis- 
ease. 

The  different  forms  of  goitre,  as  well 
pointed  out  by  Liicke,  whose  classical  de- 
scription is  mainly  followed  in  this  para- 
graph, generally  represent  merely  difi'erent 
phases  of  one  and  the  same  pathological 
process.    In  the  simplest  forms  (parenchy- 


matous or  follicular  goitre),  permanent 
hyperplasia  of  the  foUicles  is  produced  by 
over-nutrition  resulting  from  repeated  or 
constant  congestion  of  the  vessels  'of  the 
gland.  The  interstitial  connective  tissue 
may  become  atrophied  by  pressure,  whilst 
the  hyperplasic  part  may  be  surrounded 
by  a  thick  connective-tissue  capsule.  If, 
on  the  other  hand,  the  interstitial  tissue 
shares  in  the  process  of  nutritive  irritation, 
which  it  generally  does  in  somewhat 
later  stages  of  parenchymatous  goitre,  it 
begins  to  grow  exuberantly.  Then,  the 
second  form  of  goitre,  the  fibroid,  is  pro- 
duced. The  fibroid  enlargement  may  be 
either  diffuse  or  locahsed.  In  the  former 
case,  the  glandular  masses  appear  to  be  im- 
bedded in  very  tough  bands  of  fibroid  tissue. 
In  the  latter  case,  hard  nodules  may  be 
found,  movable  and  weU  isolated  from  the 
rest  of  the  gland  and  from  each  other. 
The  foUicles  in  these  nodules  greatly  atrophy, 
and  finally  only  small  remnants  of  them 
remain,  which  may  undergo  cystic  degenera- 
tion. Sometimes,  calcification  takes  place 
in  very  large  and  very  long-standing  fibroid 
goitres. 

Parenchymatous  goitre  frequently  de- 
generates. A  rare  form  of  such  degenera- 
tion is  the  amyloid,  a  much  more  frequent 
one  the  colloid,  which  in  turn  leads  to  the 
development  of  cystic  goitre.  The  contents 
of  the  enlarged  follicles  being  continually 
changed  into  colloid  material,  there  is  an 
increase  in  size,  often  gained  at  the  ex- 
pense of  the  interstitial  tissue,  which  atro- 
phies. The  adjacent  follicles  then  coalesce 
and  fin  with  gelatinous  material,  and 
thus,  finally,  large  cysts  may  be  formed. 
At  the  same  time,  the  coUoid  material  it- 
self undergoes  further  changes,  haemor- 
rhage often  takes  place  from  the  cyst-waUs 
into  the  cavity,  and,  finally,  a  brownish- 
red  fluid  containing  mucin,  albumin,  blood, 
and  its  constituents,  organic  detritus,  &c., 
is  found  to  form  the  contents  of  the 
cyst.  In  rare  cases,  transparent  fluid  simi- 
lar to  that  of  hydrocele  has  been  foimd. 
Occasionally,  cholesteriu,  colloid  material, 
phosphate  of  lime,  &c.,  form  the  contents 
of  cysts.  Parenchymatous  goitre  may, 
however,  become  cystic  without  passing 
thi-ough  the  coUoid  phase.  This  happens 
when  the  foUicles  undergo  fatty  degenera- 
tion, their  contents  berag  replaced  by  an 
albuminous  fluid.  The  fm-ther  progress  is 
the  same  as  that  of  the  coUoid  variety. 

Several  cases  of  hydatid  of  the  thyroid 
gland  have  been  observed.  In  some  cases, 
the  development  of  the  parasite  led  to  great 
enlargement  of  the  gland,  and  even  pro- 
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iluced  serious  dyspnoea.  Two  cases  are 
known  in  which  the  cysts  perforated  the 
[rachea,  and  immediate  death  ensued. 

Most  cystic  goitres  are  multdocular ;  a 
lunloculai-  cyst  being  fonned  only  by  atro- 
phy of  the  septa  between  the  cysts.  Often, 
however,  even  in  such  cases,  a  kind  of 
fibroid  stroma  traversing  the  cyst  remains. 
The  capsule  of  the  cyst  is  generally  thick 
and  smooth.  Not  rarely,  more  or  less  ex- 
tensive calcification  or  ossification  takes 
place  within  large,  and  even  within  small, 
cysts.  Large  goitres,  in  consequence  of 
their  gi'avity,  generally  become  peduncu- 
lated, the  pedicle  consisting  of  connective 
tissue,  vessels,  and  nerves. 

Finally,  it  must  be  stated  that  goitrous 
thyroid  glands  show  a  decidedly  greater 
tendency  to  become  infiamed  and  to  under- 
go malignant  degeneration,  than  previously 
healthy  glands. 

Symptoms. — Apai-t  fi-om  the  external 
disfigurement  of  the  neck,  the  main  symp- 
toms of  goitre  are  due  to  pressure  exercised 
by  the  tmnour  upon  neighbouring  parts, 
especially  upon  vessels,  nerves,  muscles, 
air  and  food  passages.  All  these  symptoms 
are  the  more  marked  the  less  pedimculated 
the  goitre  is ;  thus,  enormous  tumours  hang- 
ing down  in  front  of  the  chest  often  cause 
much  less  serious  symptoms  than  much 
smaller  tiunom's,  which  from  then*  situation 
interfere  with'  the  function  of  important 
parts  in  their  vicinity. 

Amongst  the  first  and  most  frequent 
symptoms,  caused  by  small  or  non-peduncu- 
lated  goitres,  is  stasis  in  the  veins  of  the 
tumour  themselves,  and  in  those  of  the 
neck  and  head.  The  former  often  appear 
as  a  large  plexus  on  the  surface  and  in  the 
parenchyma  of  the  gland,  the  superficial 
veins  of  the  neck  being  at  the  same  time 
much  enlarged.  With  every  effort  these 
veins  are  further  dilated.  The  veins  of  the 
head  also  sometimes  suffer  similarly,  the 
face  of  the  patient  appearing  turgid  and 
red  with  every  effort.  The  return  of  blood 
from  the  veins  of  the  brain  being  some- 
times impeded,  the  patient  is  apt  to  suffer 
from  headache,  giddiness,  drowsiness,  &c. 
On  the  other  hand,  tumefaction  of  the  thy- 
roid gland  may  lead  not  only  to  very  con- 
siderable dislocation  forward  or  backward 
of  the  carotids,  but  also  to  compression  of 
these  vessels,  to  diminution  of  the  blood- 
supply  to  the  brain,  and  to  more  or  less 
marked  phenomena  of  cerebral  disturbance, 
such  as  convulsions,  tetany,  opileptoid  at- 
tacks, the  so-called  'goitre-asthma,'  and 
perhaps  also  to— sometimes  fatal— spasm 
of  the  glottis  from  cerebral  anffimia. 


It  is  probably  to  such  disturbances  of 
the  circulation  in  the  brain,  and  not  to  prcs- 
sm-e  upon  the  pneumogastric  nerves,  that 
the  transitory  and  varying  paralysis  of  the 
adductors  of  the  vocal  cords,  accompanied 
by  aphonia,  sometimes  observed  in  young 
females  affected  with  soft  goitres,  and 
mostly  occurring  at  times  of  general  dis- 
turbances of  the  circulation  (menstruation, 
pregnancy)  must  be  ascribed. 

Direct  pressure  upon  the  nerves  of  the 
neckH  often  met  with  in  the  harder  forms 
of  goitre.  The  motor  laryngeal  branches  of 
the  vagi  suffer  almost  exclusively.  More 
sudden  pressure  may  cause  phenomena 
of  iri'itation — i.e.  spasm  of  the  glottis 
(which;  however,  as  shown  above,  may 
have  an  entfrely  different  origin) ;  more 
gradual  pressure  produces  in  the  first 
place  paralysis  of  the  abductor  fibres  of 
the  recurrent  laryngeal  (of  both,  if  there 
be  simultaneous  pressm'e  upon  both  re- 
currents,  or  pressm'e  upon  one  pneumo- 
gastric nerve).  Later  on — i.e.  when  all  the 
fibres  of  the  nerve  are  disabled — complete 
paralysis  of  the  corresponding  vocal  cord 
results.    See  Larynx,  Neuroses  of  the. 

Of  muscles,  the  stemo-mastoid  is  most 
liable  to  be  thirmed  and  flattened  out  by 
pressure. 

The  most  fr-equent  and  most  important 
symptom  caused  by  hard,  non -pedunculated 
goitres  is  dyspnoea,  due  to  pressure  upon 
the  air-passages,  notably  upon  the  trachea. 
The  larynx  is  not  rarely  considerably  dis- 
placed, but  hardly  ever  actually  comx3ressed. 
The  trachea,  on  the  other  hand,  is  not  only 
disx)laced,  but  the  pressure  causes  at  the 
same  time  softening  of  its  cartilaginous 
rings  and  actual  changes  of  its  cahbre. 
Thus,  the  wall  of  the  windpipe  may  be 
either  bulged  inwards  on  one  or  both  sides, 
or  fr-om  the  fi'ont ;  or  a  cfrcular  goitre  may 
constrict  it  on  aU  sides,  or  it  may  be 
pressed  against  the  vertebral  colmim,  or  be 
quite  bent  over  a  hard  goitrous  nodule,  &c. 
The  dyspnoea  is  in  proportion  to  the  de- 
gree of  narrowing.  In  sUghter  cases,  tra- 
cheal stridor  only  occurs  after  efforts,  in 
more  severe  cases  it  is  constant.  The 
dyspnoea  is  sometimes  of  the  most  serious 
kind,  especially  in  cases  of  small  sub- 
sternal goitres  pressing  the  trachea  against 
the  vertebral  colunm  ('  goitre  plongeant '  of 
the  French).  Even  if  not  immediately 
fatal,  the  deficient  aeration  of  the  lungs, 
coupled  with  ever-present  increased  re- 
spiratory efforts,  generally  causes,  after  a 
time,  important  organic  changes  of  the 
thoracic  organs,  emphysema,  pulmonary 
catarrh,  dilatation  of  the  right  side  of  the 
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heart,  &o.  In  cases  of  tracheal  narrowing, 
the  larynx  does  not  rise  and  fall  in  respira- 
tion, however  great  the  dyspnoea  may  be. 

Prom  a  surgical  poiat  of  view,  attention 
is  once  more  to  be  directed  to  the  fact  that 
the  same  goitre  may  dislocate  and  compress 
the  trachea,  and  simultaneously  paralyse 
both  abductors  of  the  vocal  cords.  In  such 
a  case,  a  double  stenosis  of  the  air -passages 
results;  an  upper  by  diminution  of  the 
glottic  aperture,  a  lower  by  compression  of 
the  trachea.  It  is  rare  that  the  gullet  is 
compressed  by  goitre.  A  small  so-called 
'  aberrant '  goitre  may  be  situated  between 
the  trachea  and  oesophagus  and  compress 
both  canals,  or  the  enlarged  lateral  lobes  of 
the  gland  may  not  allow  the  gullet  to  shift 
its  position.    Dysphagia  then  occurs. 

Sudden  increase  of  a  cyst  means,  usu- 
ally, hfemorrhage  from  the  lining  walls  into 
its  interior ;  rapid  increase  of  volume  of  a 
goitre  which  had  for  a  long  time  remained 
stationary,  together  with  pain  and  sweUing 
of  the  lymphatic  glands  of  the  neck,  points 
to  maUgnant  degeneration. 

Diagnosis. — The  diagnosis  of  goitre  is 
for  the  most  part  easy.  There  are,  how- 
ever, cases  in  which  it  is  very  difficult,  if 
not  impossible,  to  distinguish  goitre  from 
other  tumours  of  the  neck ;  and,  again,  it 
may  be  very  difficult  to  differentiate  be- 
tween the  individual  forms  of  goitre. 

A  general  diagnosis  vrall  be  arrived  at 
by  considering  the  history  of  the  case,  the 
characters  of  the  txmiour,  and  the  associated 
signs :  enlargement  of  vessels,  paralysis  of 
one  or  both  vocal  cords,  bulging  inwards  of 
the  trachea.  In  arriving  at  a  differential 
diagnosis  of  goitre  from  other  tumours  of 
the  neck,  it  is  a  very  important  factor  that 
goitre  rises  dm'ing  the  act  of  swallowing, 
whilst  other  tumoui-s  do  not,  unless  fixed 
by  newly-formed  connective  tissue  to  the 
air-passages.  Small  substernal  goitres  are 
sometimes  apparent  to  sight  and  touch 
during  the  act  of  swallowing  only. 

Simple  congestive  sweUings  of  the  thy- 
roid gland  are  generally  transitory,  and  are 
due  to  menstruation,  pregnancy,  &c. ;  the 
neck  appears  somewhat  full,  and  it  is  often 
difficult  to  make  the  gland  out  by  palpa- 
tion. 

Parenchymatous  goitre  is  more  resis- 
tant and  more  sharply  Umited.  Generally, 
only  parts  of  the  gland  are  hypertrophied. 
These  are  smooth,  somewhat  elastic,  only 
moderately  enlarged.  Fibroid  goitre  is 
characterised  by  a  number  of  single,  mov- 
able, hard  nodiJes,  which  project  from  the 
generally  hypertrophied  gland.  If  there 
be  calcareous  deposits  in  the  nodules,  their 


hardness  is  stUl  more  pronoimced.  Fibroid 
goitres  often  assume  enormous  dimensions. 

Cystic  goitre  is  usually  globular  or 
ovoid,  sharply  limited,  and,  when  filled  with 
thin  fluid,  shows  distinct  fluctuation.  If, 
however,  the  wall  be  very  thick  or  the  con- 
tents more  atheromatous,  it  may  be  very 
difficult  to  be  sure  whether  there  is  fluc- 
tuation. Under  such  circumstances,  an 
exploratory  pimcture  must  be  made  with 
a  very  fine  trocar.  Great  care,  however, 
should  be  exercised  when  this  proceeding 
is  determined  upon,  for  dangerous  haemor- 
rhage may  be  produced  if  the  trocar  im- 
fortunately  should  injiu-e  a  large  vessel. 
The  puncture  should  always  be  made 
under  antiseptic  precautions. 

The  goitre  of  Graves's  disease  is  charac- 
terised by  vascularity,  often  by  pulsation, 
and  by  the  accompanying  exophthalmos, 
rapid  pidse  and  palpitations ;  often  by  blood- 
mmrmm-s  of  the  heart,  in  the  carotids,  and 
in  the  vessels  of  the  thyroid  gland. 

Mixed  forms  (multilocular  cysts,  fibroid 
nodules,  general  parenchymatous  enlarge- 
ment,) are  to  be  diagnosed  by  then-  unequal 
consistence,  and,  if  necessary,  by  explora- 
tory puncture. 

The  differential  diagnosis  of  goitre  from 
other  tumours  of  the  neck,  is  rendered  in 
some,  fortunately  rare,  cases  exceedingly 
difficult,  by  the  fact  that  occasionally  so- 
called  '  accessory  '  or  '  aberrant '  portions 
of  thyroid  tissue  at  a  considerable  distance 
fi:om  the  natural  situation  of  the  thyroid 
gland,  imdergo  goitrous  changes.  Even 
greater  difficulties  may  present  themselves 
when  such  aberrant  masses  of  thyroid  tissue 
are  situated  near  the  hyoid  bone,  behind 
the  sterno-mastoid  muscle,  in  firont  of  the 
substernal  portion  of  the  trachea,  between 
the  trachea  and  oesophagus,  &c.  It  will, 
therefore,  be  advisable  to  remember,  in  every 
case  of  tumour  of  the  neck,  the  possibihty  of 
its  being  an  '  aberrant '  goitre.  The  tumours 
most  likely  to  be  confoimded  with  goitre 
are  congenital  cysts  (sometimes  with  seba- 
ceous contents),  blood-cysts,  hydatid  cysts 
in  the  gland  itself  or  in  other  tissues  of  the 
neck,  cold  abscesses  originating  fi-om  broken- 
down  lymphatic  glands,  fatty  growths, 
adenomata,  lymphomata  and  sarcomata 
of  the  lymphatic  glands,  and  maUgnant 
tvunours  of  the  thyroid  gland.  The  nature 
of  cystic  tumom-s,  in  the  situation  of  the 
thjTToid  gland,  will  generally  have  to  be 
made  out  by  exploratory  punctm-e.  Fi'om 
maUgnant  tumours  of  this  neighbourhood, 
whether  they  start  from  the  thyroid  gland 
itself  or  firom  other  structures,  goitre  is 
distinguished  by  its  usually  slow  growth, 
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painlessness  and  absence  of  tenderness  on 
pressure,  non-infiltrating  character,  and 
absence  of  general  cachexia.  It  has  been 
repeatedly  mentioned  that  goitre  may 
imdergo  malignant  change.  This  occurs 
sometimes,  without  any  apparent  cause,  in 
cases  in  which  a  goitre  has  been  in  existence 
for  twenty  years  or  more.  All  the  symp- 
toms just  mentioned  will  then  arise. 

Treatment. — If  an  individual  living  in 
a  goitrous  district  becomes  affected  with 
goitre,  he  ought  to  leave  the  neighbourhood 
as  quickly  as  possible.  Eecent  goitres  often 
disappear  without  further  medication,  if  a 
change  of  residence  into  a  non-goitrous 
locality,  especially  to  the  seaside,  can  be 
effected.  It  has  also  been  advised  that  the 
patients,' and,  in  fact,  all  living  in  goitrous 
districts,  especially  all  those  who  have 
recently  moved  into  them,  should  drink 
oidy  boiled  water. 

The  treatment  vai-ies  considerably  ac- 
cording to  the  nature  of  the  goitre. 

Apart  from  change  of  residence,  sojourn 
at  the  seaside,  &c.,  iodine  preparations  are 
most  serviceable  in  cases  of  soft,  parenchy- 
matous goitre.  They  may  be  administered 
in  the  fonn  of  an  iodide  of  potassium 
mixture  (5-10  grains  twice  or  three  times 
daily)  combined  with  the  external  use  of  an 
iodine  ointment.  The  writer  has  often  seen 
good  results  from  the  use,  once  or  twice 
daily,  of  a  combination  of  one  part  of  the 
ung.  iodi  (B.P.)  to  2-4  parts  of  the  ung. 
potassii  iodidi  (B.P.).  Broadly  speaking,  the 
effect  of  this  treatment  is  the  better  and 
quicker,  the  yoimger  the  individual  and 
tiie  more  recent  the  goitre.  In  recent 
cases,  even  comparatively  large  goitres 
often  very  rapidly  and  entirely  disappear  ; 
in  goitres  of  longer  standing,  some  diminu- 
tion generally  takes  place,  but  not  complete 
cure.  The  biniodide  of  mercury  ointment, 
the  applications  of  which  in  India  are  re- 
ported to  be  so  marvellously  successful,  ap- 
pears to  have  yielded  less  satisfactory  re- 
sults in  the  hands  of  European  practitioners. 
Possibly  the  absence  of  the  tropical  sun,  to 
the  rays  of  which,  in  India,  the  neck  of 
the  patient  is  exposed  dm-ing  and  after  the 
appHcation,  may  in  some  measm'e  explain 
the  difference.  Dr.  Morell  Mackenzie  re- 
conunends  coimter-irritation  to  the  neck  by 
means  of  applications  of  the  liquor  epispas- 
ticus  (B.P.)  in  cases  of  soft  goitre.  The 
iodine  treatment  above  described  will,  how- 
ever, be  found  to  suffice  in  most  cases. 

Eecently,  Dr.  Moritz  Schmidt  Jias  ad- 
vised, in  cases  of  soft  and  of  fibrous  goitre, 
the_  permanent  application  of  cold  to  the 
patient's  neck  by  means  of  Leiter's  hollow 


lead-tubes,  which  are  fastened  round  the 
patient's  neck,  and  through  which  a  cmrent 
of  cold  water  constantly  circulates.  In 
simple  cases,  these  tubes  are  to  be  worn 
twice  daily,  each  time  for  three  hours ;  in 
cases  in  which  dyspnoea  is  present,  day  and 
night.  Dr;  Woakes  has  lately  recommended 
the  internal  use  of  hydrofluoric  acid  as  an 
adjunct  in  the  treatment  of  bronchocele. 
He  administers  ten  minims  (or  more)  of  a 
half  per  cent,  solution  of  the  redistilled 
fluoris  acid  in  an  oimce  of  water,  twice 
daily.  The  residts  appear  to  be  somewhat 
uncertain.  Several  observers  have  added 
their  testimony  to  its  satisfactory  effects ; 
but  in  the  hands  of  others — and  the  vsrriter 
must  class  himself  amongst  them — the 
remedy  has  not  yielded  appreciable  results, 
in  spite  of  long-continued  and  repeated 
trials. 

Should  no  good  effect  follow  medicinal 
treatment  in  long-standing  cases  of  soft 
goitre,  parenchymatous  injections  of  iodine 
may  be  resorted  to  with  a  good  prospect  of 
effecting  a  cm:e  ;  and  this  form  of  treatment 
will  also  be  found  useful  in  cases  of  fibrous 
goitres,  provided  that  the  latter  are  not  too 
old,  too  hard,  and  partly  calcified. 

The  rules  adopted  by  the  writer  are 
as  follows  :—  (1)  Select  suitable  cases  only 
— i.e.  cases  in  which  the  gland-substance 
is  so  thick  that  one  may  be  fairly  certain 
that  the  injection  can  be  made  into  the 
parenchyma  proper,  and  in  which,  on  the 
other  hand,  the  interstitial  fibroid  change 
has  not  progressed  too  far.  (2)  Inject  every 
third  day  into  the  gland-substance  proper 
a  quantity,  from  20  to  30  drops,  of  an  alco- 
holic iodine  solution  (1  part  of  iodine  in 
12  parts  of  absolute  alcohol),  with  a  well- 
made  and  weU-cleaned  hypodermic  screw- 
syringe.  _  (3)  Vary  as  much  as  possible  the 
place  of  injection,  and  never  inject  into  the 
same  neighbourhood  on  two  consecutive 
occasions.  (4)  Avoid  wounding  superficial 
veins  and_  injecting  air.  A  piece  of  tape 
may  be  tied  roimd  the  neck  below  the 
tumour,  so  as  to  compress  the  superficial 
veins.  (5)  Neither  insert  the  point  of  the 
needle  too  timidly,  when  the  injection- 
fluid  wfll  very  likely  pass  into  the  cellular 
tissue,  suppuration  resulting;  nor  too 
violently,  when  it  may  completely  per- 
forate the  gland,  and  the  injected  fluid  may 
be  thrown  into  other  important  tissues. 
It  is  a  good  plan  to  let  the  patient  swallow 
when  the  needle  has  been  inserted,  before 
the  injection  is  proceeded  with,  the  body  of 
the  syringe  being  held  quite  loosely  in  the 
operator's  hand  ;  if  the  point  of  the  needle 
is  in  the  gland-substance,  the  foremost 
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part  of  the  syringe  will  rise  with  the  rising 
gland ;  if  it  be  in  front  of  the  gland,  no 
movement  will  ensue ;  if  it  have  per- 
forated the  gland,  the  Jvindermost  part  of 
the  syi'inge  will  chiefly  rise.  (6)  Never 
inject  in  such  a  direction  that  the  point 
of  the  needle  points  directly  towards  the 
trachea  or  towards  the  great  vessels  and 
nerves  of  the  neck.  (7)  Inject  very  slowly, 
and  watch  especially  the  effect  of  the  in- 
jection of  the  fii'st  few  drops.  Select  the 
place  of  injection  carefully  beforehand  by 
palpation,  and  steady  the  tumour  with  the 
left  hand  whilst  making  the  injection. 
Previous  freezing  of  the  surface  with 
ansesthetic  ether  roimd  the  point  selected 
for  injection  may  be  resorted  to,  but  is  not 
necessary. 

Attention  to  the  foregoing  important 
precautions  is  very  necessary  to  avoid  im- 
pleasant  results.  It  must,  however,  be 
confessed  that,  even  if  they  are  puncti- 
hously  attended  to,  this  form  of  treatment 
is  not  altogether  devoid  of  risk,  the  principal 
dangers  being — (1)  injection  of  iodine  or 
air  into  a  vessel,  causing  embolism  and 
sudden  death ;  (2)  lesion  of  the  pneumo- 
gastric  or  of  the  recmTent  laryngeal  nerve, 
followed  in  some  instances  by  spasm,  ia 
others  by  lasting  paralysis  of  the  vocal 
cord  or  cords ;  (3)  suppm-ation  and  putre- 
faction of  the  goitre.  All  these  dangers 
are  fortunately  very  rare,  but,  without  any 
doubt,  their  occasional  occiu'rence  has  been 
positively  ascertained  by  clinical  observa- 
tion and  by  post-mortem  examination, 
whilst,  at  the  same  time,  they  are — at  least 
to  some  extent  —  uncontrollable.  The 
writer,  therefore,  is  of  opinion  that  it  is 
the  duty  of  every  surgeon  not  to  represent 
the  operation  as  a  perfectly  safe  one,  but  to 
inform  the  patient  or  his  friends,  before  be- 
ginning the  treatment,  of  its  risks. 

Frequently,  the  patient  complains,  at  or 
immediately  after  the  injection,  of  radiating 
pains  in  the  teeth,  the  occiput,  the  chest, 
&c.  These  symptoms  are  of  no  serious 
import,  and  usually  pass  away  after  a  few 
moments.  Shortly  afterwards,  slight  ten- 
derness and  swelling  over  the  point  of 
the  injection  generally  result,  which  are 
easily  reHeved  by  cold-water  dressings. 
No  definite  statements  can  be  made  as  to 
the  number  of  the  injections  necessary  to 
complete  a  cm-e,  or  the  time  required  for 
treatment,  both  depending  on  the  duration 
of  the  goitre,  its  size,  and  character. 

Instead  of  iodine  solutions,  other  in- 
jection-fluids have  been  recommended  at 
various  times,  notably  pure  alcohol,  ergotine 
d'Yvon,  liquor  arsenicaHs,  and  hyperosmic 


acid,  but  none  of  these  have  come  into 
general  use. 

The  treatment  of  parenchymatous,  and 
especially  of  fibroid,  goitre  by  means  of 
setons,  which  was  at  one  time  very  much 
in  vogue,  has  been  almost  entirely  super- 
seded by  the  iodine  injections. 

For  the  treatment  of  cysts  three  me- 
thods are  employed :  pimctm-e  with  sub- 
sequent injection  of  an  irritant  fluid,  in- 
cision, and  excision.  Simple  aspiration 
has  been  given  up  almost  entirely,  as  ex- 
perience shows  that  the  cyst,  when  simply 
emptied,  almost  always  fills  again  very 
rapidly.  Besides,  simple  aspfration  is  not 
quite  safe. 

In  the  vwiter's  experience,  the  injection 
of  perchloride  of  kon  into  the  cyst  yields 
more  satisfactory  results  than  injections  o 
iodine,  though  it  cannot  lay  claim  to  abso- 
lute safety.  The  best  method  of  injection 
is  that  described  by  Dr.  Morell  Mackenzie 
in  the  following  words : — '  In  carrying  out 
this  mode  of  treatment,  I  use  a  watery 
solution  of  perchloride  of  iron  (25  per 
cent.),  and  I  have  for  many  years  em- 
ployed a  syringe  of  somewhat  pecifliar 
construction.  It  consists  of  an  ordinary 
glass  barrel  and  piston,  with  a  tapering 
metaUic  tube  fixed  at  a  sUghtly  obtuse 
angle  to  its  distal  extremity.  A  cfrcular 
ring,  screwed  on  to  the  shank  of  the  piston, 
regulates  the  distance  to  which  the  latter 
can  descend.  The  object  of  this  cylinder 
is  to  prevent  the  accidental  passage  of  air 
into  a  cyst,  and  thus  into  a  vein  

'The  cyst  is  first  pimctured  and 
emptied  with  a  trocar  at  its  most  dependent 
part,  a  drachm  or  two  (according  to  the 
size  of  the  cyst)  of  the  solution  of  per- 
chloride of  iron  is  then  injected,  the  canula 
with  its  plug,  and  the  iron  solution  being 
left  in  the  cyst.  After  seventy-two  hours 
the  plug  is  removed,  and  the  contents  of 
the  cyst  withdrawn. 

'  If  the  fluid  be  then  found  to  contain 
much  blood,  or  if  it  be  thin  and  serous  in 
appearance,  a  second  injection  must  be 
made.  In  other  words,  whilst  haemorrhage 
must  be  carefully  prevented,  a  shght  in- 
flammation of  the  lining  membrane  of  the 
cyst  is  essential.  One  injection  is  generally 
sufficient,  but,  if  the  first  injection- fluid  be 
too  quickly  removed,  the  process  may  have 
to  be  repeated  three  or  fomr  times  at  inter- 
vals of  two  or  three  days. 

'When  reaction  has  taken  place,  and 
the  discharge  is  free  fr-om  blood,  the  canula, 
vidth  its  plug,  must  stiU  be  kept  in  the  cyst. 
Poultices  of  linseed  meal  should  bo  kept 
constantly  apphed  for  three  or  four  weeks, 
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sometimes  longer.  When  suppm-ation  is 
well  set  up,  the  plug  may  be  removed,  the 
caniila,  however,  being  allowed  to  remain 
untn  the  secretions  become  limited  in 
amount  and  thin  in  consistence. 

'  When  the  cyst  is  very  large,  it  is  best 
to  try  to  reduce  the  quantity  of  the  fluid 
before  injecting.  This  can  often  be  done 
by  drawing  off  a  small  amount,  say  two  or 
three  di-achms,  at  intervals  of  a  day  or  two 
on  several  occasions.  No  attempt  must, 
however,  be  made  to  empty  the  sac  en- 
tirely, for  if  this  is  done,  haemorrhage  takes 
place  fi'om  the  lining  membrane  of  the 
cyst  into  its  cavity,  which  soon  becomes 
full  again. 

'  The  duration  of  the  treatment  is  from 
three  weeks  to  four  months,  according  to 
the  size  of  the  cyst,  the  usual  time  being 
six  to  eight  weeks.' 

Incision  of  the  sac,  followed  by  suture 
of  the  h'ee  edges  of  the  lining  membrane 
to  the  edges  of  the  skin-wound,  has  been 
recommended  and  executed  with  satisfac- 
tory results  in  a  considerable  number  of 
cases;  but  there  are  several  drawbacks 
to  this  treatment,  amongst  which  may  be 
enumerated  the  possibiHty  of  primary  and 
secondary  haemorrhage,  putrefaction  within 
and  around  the  sac,  formation  of  fistulous 
communications  with  neighbouring  parts, 
&c.  The  operation  and  the  after-treat- 
ment should  be  carried  out  under  strict 
antiseptic  precautions,  and  all  bleeding 
vessels  be  tied  unmediately,  which  is 
not  always  easy,  especially  if  secondary 
haemorrhage  in  the  bottom  of  the  sac 
occurs.  In  some  cases,  plugging  of  the 
sac  with  styptic  tampons  may  be  un- 
avoidable. 

In  cases  in  which  it  is  found  that  a 
large  cyst,  enclosed  in  a  very  thick  fibrous 
wall,  is  only  loosely  connected  with  the 
surrounding  parts,  extu-pation  might  be  ad- 
vantageously undertaken.  This  operation 
will  best  be  performed,  under  antiseptic 
precautions,  by  shelhng  the  sac  out  of  its 
surroundings  as  much  as  possible  by  means 
of  the  finger  or  of  blunt  instruments,  by 
Hgaturing  every  vessel  torn  during  this 
proceeding,  and  by  dressing  the  resulting 
wound  antiseptically. 

Whilst,  by  means  of  one  or  the  other  of 
the  above  methods,  it  will  be  possible,  in 
the  larger  number  of  cases,  to  prevent  the 
occurrence  of  those  grave  symptoms  which 
have  been  described  in  the  paragraph  on 
symptomatology,  yet  there  are  'some 
goitres  which  unfortunately  do  not  appear 
to  be  amenable  to  any  foi-m  of  treatment ; 
whilst  others    come   imder  observation 


when  these  symptoms  have  already  been 
fully  developed,  and  when  no  reHef  can  be 
expected  fi-om  the  adoption  of  any  of  the 
methods  above  recommended. 

The  grave  symptoms  referred  to  are 
mainly  those  of  narrowing  of  the  air -pas- 
sages, which  in  tm'n,  as  has  been  shown, 
may  be  prodiiced — {a)  by  direct  compression 
of  the  trachea,  (6)  by  spasm  of  the  glottis, 
(c)  by  paralysis  of  the  glottis-openers,  (d) 
by  the  simultaneous  existence  of  the  condi- 
tions inSntioned  under  (a)  and  (c).  Now  it  is 
clear  that,  if  we  could  be  certain  of  open- 
ing the  air-passages  below  the  seat  of  the 
obstruction,  this  would  be  the  simplest  way 
of  averting  impending  suffocation ;  but,  in 
the  first  place,  it  is  often  impossible  to  say 
how  far  down  the  trachea  is  obstructed, 
and,  secondly,  the  technical  difficulties  of 
tracheotomy  in  cases  of  large  goitres  are 
often  enormous,  sometimes  insuperable. 
Unless  the  goitre  extends  too  high  up,  the 
operation  consists  in  opening  the  fascia  pro- 
pria, pulliag  down  the  isthmus  of  the  gland 
by  means  of  blimt  instruments,  opening 
the  ah'-passages  above  the  gland,  and  in- 
serting one  of  Koenig's  long  flexible  sUver 
canulas,  which  are  intended  to  force  their 
way  through  the  compressed  part  of  the 
trachea,  or,  should  no  such  canula  be  at 
hand,  using  a  common  elastic  catheter  for 
that  purpose.  In  other  cases,  the  surgeon 
may  be  compelled  to  hgature  the  isthmus 
on  both  sides,  to  spHt  the  ligatured  part  in 
the  middle  hne,  and  then  to  open  the 
trachea  in  the  usual  way.  If,  however,  the 
goitre  be  large,  it  will  often  be  fotmd  that, 
in  spite  of  the  ligature  en  masse,  severe 
haemorrhage  occiurs  when  the  isthmus  is 
spht,  and  the  bleeding  vessels  will  then 
have  to  be  tied  seriatim. 

Miich  precious  time  is  often  thus  lost,  in 
cases  in  which  the  operation  is  performed 
in  the  greatest  hurry  to  save  the  patient 
from  impendiag  suffocation.  If  the  opera- 
tion be  performed  at  all,  it  is  very  important 
to  keep  the  head  very  steady  during  the 
whole  of  the  operation  to  prevent  collapse 
and  tUting  of  the  trachea,  and  to  keep  it 
so  afterwards  by  sandbags. 

In  order  to  reach  the  cause  of  the  evil, 
and  to  ensure  a  radical  ciu;e  in  serious 
cases,  removal  of  the  goitre  may  be  neces- 
sary. The  operation,  which  in  former  years 
was  very  fatal,  is  now,  owing  to  advances 
in  antiseptic  surgery  and  improved  methods, 
far  less  so  than  formerly;  to  the  actual 
dangers  of  the  operation  must  be  added 
the  possible  occurrence  of  subsequont  symp- 
toms of  myxoedema,  due  to  the  loss  of  the 
thyroid  gland.    It  appears,  however,  that 
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myxcedema  is  not  likely  to  occur  if  a  small 
portion  of  the  gland  is  left  behind.  The 
writer  is,  therefore,  of  opinion  that  extir- 
pation of  a  goitre  may  be  undertaken  when 
the  condition  of  the  patient  appears  to 
render  this  strictly  necessary,  provided 
that  it  is  possible  to  leave  behind  a  portion 
of  the  tissue  of  the  gland. 

"With  regard  to  the  operation  itself,  there 
is  at  present  considerable  difference  of 
opinion,  but  probably  Kocher's  method  is 
the  best.  It  is  thus  described  by  Sir  W. 
MacCormac : — 

'  The  manner  in  which  the  enlarged 
thyroid  gland  may  be  excised  varies.  It 
is  essential  to  provide  for  an  aseptic  con- 
dition of  the  woimd,  and  so  avoid  septic 
infiltration  of  the  cellular  tissue  of  the 
neck,  which  is  very  sudden  in  appearance, 
often  without  any  very  marked  external 
change,  while  the  repult  is  almost  always 
fatal.  It  is  not  less  important  to  control 
hsemorrhage,  as  far  as  possible,  and  to  avoid 
injury  to  the  recurrent  nerve.  The  super- 
ficial incision  may  be  of  two  kinds,  an 
angular  and  a  Y-shaped.  Where  the  en- 
largement is  chiefly  confined  to  one  side, 
a  median  incision  shoidd  fii'st  be  made 
from  the  upper  margin  of  the  tumour  to 
the  notch  of  the  sternum.  In  this  way, 
only  the  transverse  communicating  branches 
of  the  veins  will  be  divided,  and  from  the 
upper  extremity  of  this  incision  ample 
room  can  be  obtained  by  making  an  ob- 
lique incision  upwards  and  outwards, 
which  should  extend  from  the  level  of  the 
cricoid  cartilage  to  the  anterior  border 
of  the  sterno-mastoid  muscle,  or  further,  if 
necessary,  in  the  direction  of  the  mastoid 
process.  The  skin  and  platysma  having 
been  divided,  the  superficial  veins  will  be 
cut  through  at  right  angles,  and  may  at 
once  be  tied  with  double  Hgatm-es.  Where 
the  thjrroid  enlargement  is  bilateral,  a 
similar  oblique  incision  may  be  made  on 
the  opposite  side.  After  the  platysma  and 
superficial  fascia  have  been  divided,  the 
stemo-hyoid,  sterno-thyroid,  and  omo-hyoid 
muscles  appear  spread  over  the  tumour. 
As  a  rule,  especially  if  the  tmnour  be  large, 
these  must  be  divided,  and,  in  some  cases, 
part  of  the  sterno-mastoid  muscle  as  well; 
but  this  entails  no  serious  after-conse- 
quences. The  tumour  will  now  be  fuUy 
exposed,  with  enormously  dilated  veins 
covering,  probably,  its  entire  surface. 
These  veins  must  be  tied,  one  by  one,  with 
a  double  ligature  before  division. 

'  The  greatest  care  must  be  taken  at  this 
stage,  for  the  veins  are  not  only  huge  in 
size,  but  their  waUs  are  very  thin  and 


easily  torn  or  cut  through  by  the  ligature. 
The  tumour  may  now  be  carefully  sepa- 
rated by  the  finger,  or  handle  of  the  scalpel, 
until  the  position  of  the  superior  thyroid 
artery  at  the  superior  lateral  extremity  of 
the  thyroid  body  shall  be  reached.  Here 
the  superior  thyroid  artery  will  be  found 
entering  the  tip  of  the  thyroid  tumour, 
and,  either  separately  or  together  with  its 
vein,  must  be  carefully  double-ligatm'ed 
and  divided  between.  The  artery  is  gene- 
rally much  enlarged,  and  its  walls  are  very 
thin. 

'  Search  is  now  made  for  the  inferior 
thyroid  artery,  which  must  be  most  care- 
fully isolated  previously  to  ligature.  This 
may  be  applied  as  far  as  possible  from  its 
entrance  into  the  tumour.  ...  In  this 
way  the  recurrent  nerve  will  be  well  pro- 
tected fi'om  injury.  The  inferior  thyroid 
artery,  after  leaving  the  thyroid  axis, 
passes  transversely  behind  the  outer  border 
of  the  thyroid,  and  for  some  distance  on 
its  posterior  surface  before  it  penetrates 
the  gland,  after  dividing  into  several 
branches.  Close  to  the  trachea,  the  trunk 
of  the  artery  passes  behind  the  reciurent 
nerve,  which  it  partly  encircles.  The 
branches  of  the  artery  may  be  divided, 
after  ligatm^e,  close  to  the  surface  of  the 
gland,  and  bleeding  will  not  occur  owing 
to  the  preliminary  ligature  of  the  main 
trunk.  .  .  .  The  tumour  may  now  be 
turned  towards  the  median"  line  and  lifted 
from  the  trachea.  The  further  isolation 
should  be  conducted  as  carefully  as  possible 
until  the  isthmus  is  reached,  which  should 
be  most  carefully  divided,  each  bleeding 
point  being  secm-ed  as  it  appears.  When 
the  enlargement  is  bilateral,  the  same 
operative  procedure  must  be  conducted  on 
the  opposite  side.  It  is  very  important,  if 
possible,  to  avoid  performing  tracheotomy, 
as  it  enormously  increases  the  subsequent 
risks.  .  .  .  When  tracheotomy  is  necessary, 
as  it  fortunately  seldom  is,  the  wound  be- 
comes speedily  septic.  It  is  better  under 
these  circumstances  to  treat  it  as  an  open 
wound  with  frequent  irrigation,  in  the  hope 
of  preventing  the  fatal  mediastinal  infil- 
tration which  so  often  occm's.' 

Finally,  an  operation  mast  be  men- 
tioned, which,  though  only  in  its  infancy, 
promises  to  be  of  excellent  service  in  those 
cases  in  which  operative  interference  is 
indicated  on  account  of  attacks  of  severe 
dyspnoea.  This  is  resection  of  tlie  isthmm, 
with  or  without  the  innermost  part  of  the 
lateral  lobes  of  the  enlarged  gland,  an 
operation  first  advocated  by  Sir  Duncan 
Gibb,  and  repeatedly  performed  with  sue- 


Thyroid  Gland,  Malignant  Disease  of  the 


cess  during  the  last  few  years  by  Mr. 
Sydney  Jones.  The  operation  is  very 
simple : — The  isthmus  is  carefully  isolated. 
/Niter  having  been  exposed  by  a  median 
incision,  double  ligatures  are  passed  round 
its  lateral  parts,  and  the  Ugatured  part  is 
cut  out,  every  bleeding  point  being  secured 
as  it  appears.  From  the  deep  gutter  thus 
created  in  front  of  the  trachea,  free  drain- 
age is  secured  during  the  process  of  heal- 
ing. The  results  obtained  by  Mr.  Jones 
with  regard  to  rehef  from  dyspnoea,  dys- 
phagia, laryngeal  cough,  &c.,  were  very 
satisfactory.  Perhaps  the  most  remark- 
able result  of  this  operation,  however,  is 
the  fact  that  the  lateral  lobes  left  behind 
appear  to  shrink  after  the  removal  of  the 
isthmus.  Felix  Semon. 

THYROrD  GLAND,  Injuries  and 
Wounds  of  the. — Injuries  and  wounds  of 
the  thyroid  gland  are  comparatively  rare. 
"When  they  do  occur,  other  and  more  im- 
portant organs  (larynx,  trachea,  carotid 
ai-tery,  jugular  vein,  vagus,  oesophagus)  are, 
usually,  simultaneously  imphcated.  The 
isthmus  is  exposed  to  injury  during  opera- 
tions performed  in  order  to  open  the  air- 
passages,  and  in  homicidal  attempts.  The 
hiemorrhage  which  results  is  sometimes 
considerable.  If  the  gland  be  injured  by 
gunshot  wounds,  there  is  generally  at  first 
parenchymatous  bleeding,  not  rarely  vio- 
lent secondai-y  haemorrhage.  If  larger  ves- 
sels are  injured,  they  should  be  hgatured 
if  possible  ;  if  this,  however,  is  impossible 
(especially  in  cases  of  secondary  haemor- 
rhage), it  may  be  necessary  to  tie  the 
carotid  or  the  subclavian.  In  parenchy- 
matous hsemon-hage,  digital  compression 
ought  to  be  tried ;  styptics  must,  if  i)os- 
sible,  be  avoided,  as  extensive  suppm-ation 
may  be  the  result.  There  is  no  objection 
to  sutures  in  incised  wounds  of  the  thyroid 
gland ;  imder  antiseptic  precautions  they 
often  will  heal  by  first  intention.  In  addi- 
tion to  wounds,  the  thyroid  gland  is  ex- 
posed to  contusions,  which  may  be  followed 
by  subcutaneous  rupture  of  vessels.  In  all 
forms  of  injury,  extensive  infiltration,  partly 
sanguinolent,  partly  oedematous,  of  parts  of 
the  gland  or  of  the  whole  gland,  and  even 
of  the  neighbouring  tissues,  may  ensue. 
This  in  turn  may  lead  to  active  inflamma- 
tion, manifested  by  any  or  all  of  the  symp- 
toms mentioned  under  that  heading.  See 
Thyroid  Gland,  Diseases  of  the.  In  the 
first  stage  of  aU  injuries  of  the  gland, 
energetic  antiphlogistic  treatment  (ice,  or 
Leiter's  tubes  to  the  neck,  &c.)  ought  to  be 
adopted ;  should  active  inflammation  occur, 


this  must  be  treated  in  the  same  manner 
as  a  common  inflammation  of  the  gland. 

If,  instead  of  a  normal,  an  enlarged  thy- 
roid gland  is  injured,  the  chain  of  events  is 
practically  the  same,  only  the  symptoms, 
especially  in  the  cystic  forms,  may  be  much 
more  severe.  Thus,  in  consequence  of  con- 
tusion, considerable  haemorrhage  may  take 
place  into  a  cyst,  leading  to  rapid  and 
enormous  enlargement  of  the  latter,  with 
comp^gssion  of  vessels  and  nerves,  of  the 
trachea,  of  the  oesophagus,  &c.  Should  the 
symptoms  (dyspnoea,  dysphagia)  in  cases  of 
this  kind  be  very  severe,  it  may  be  neces- 
sary to  puncture  or  even  to  incise  and  plug 
the  cavity.  In  cases  in  which  the  symptoms 
are  not  so  severe,  the  treatment  recom- 
mended for  wounds  and  contusions  of  the 
normal  thyroid  gland  may  be  adopted.  If 
possible,  the  bleeding  vessels  should  be  tied 
one  by  one.  If  a  cyst  has  been  opened  by 
an  injury,  it  wiU  be  best  to  treat  it  as  if 
the  cyst  had  been  intentionally  incised.  In 
conclusion,  it  may  once  more  be  stated  that 
aU  wotmds  of  the  thyroid  gland  in  which 
the  air  passages  have  not  been  opened 
ought  to  be  treated  antiseptically,  and  that 
the  artificial  opening  of  the  air-passages 
ought  to  be,  if  possible,  avoided,  as  the 
wound  becomes  speedily  septic  under  these 
circumstances.  Felix  Semon. 

THYROID  GLAlSrp,  Malignant  Dis- 
ease of  the. —  The  malignant  new-forma- 
tions developing  in  the  thyroid  gland  may 
be  sarcomatous  or  cancerous.  The  causes 
of  their  origin  are  unknown,  but  it  is  cer- 
tain that  enlarged  thyroid  glands  are  much 
more  liable  to  malignant  degeneration  than 
previously  healthy  glands.  It  is  not  very 
rare  for  a  goitre  which  has  been  in  exist- 
ence for  twenty  years  or  more,  and  the  pro- 
gi'ess  of  which  has  been  entirely  arrested 
for  a  considerable  number  of  years,  sud- 
denly, without  any  external  injm-y  or  other 
evident  cause,  to  undergo  mahgnant  change. 

Sa/rcoma  of  the  thyroid  gland  is  compa- 
ratively rare.  It  may  be  very  vascular,  and 
maybe  either  of  the  spindle,  or  of  the  roimd- 
ceUed^  variety.  It  develops  very  rapidly, 
early  infiltrates  the  skin  and  the  tissues  of 
the  neck,  though  it  usually  leaves  the  glands 
of  the  neck  free,  and  encircles  especially 
the  groat  vessels.  The  air-  and  food-pas- 
sages, however,  are  not  frequently  pressed 
upon  to  any  serious  degree.  The  reason  of 
this  is  probably  to  be  foimd  in  its  very  soft 
consistence,  which  may  actually  give  rise 
to  mistakes  with  regard  to  apparent  fluctua- 
tion. The  growth  is  very  liable  to  slough- 
ing and  ulceration,  with  violent  hsemor- 
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rhages  and  piitrefaction.    High  fever  and 

death  from  the  local  changes  ensue,  usually 
in.  the  course  of  the  first  year  after  the 
growth  has  heen  noticed ;  in  other  cases 
metastatic  tumours  appear  in  the  lungs  and 
in  the  Uver,  and  cause  death. 

Primary  cancer  of  the  thyroid  gland  is 
by  no  means  so  rare  as  had  been  supposed 
up  to  recent  times;  especially  in  goitrous 
districts  it  comes  comparatively  often  under 
observation.  Metastatic  cancer  of  the  gland, 
on  the  other  hand,  does  not  appear  to  be  fre- 
quent. The  different  forms  of  cancer  which 
are  met  with  in  the  thyroid  gland  are  sim- 
ple glandular  carcinoma,  epithehoma,  and 
scirrhus.  The  glandular  character,  unless 
masked — as  in  the  schrhous  forms — by 
prohferation  of  connective  tissue,  is  very 
marked.  The  epitheHal  type  may  vary; 
some  forms  show  more  the  character  of 
cyhnder-epithehal,  others  of  pavement- 
epithehal,  carcinoma. 

Sometimes  secondary  tumours  are  ob- 
served, especially  in  the  bones,  which  mar- 
vellously imitate  the  characters  of  the 
primary  tumom-,  and  which  may  attain  a 
very  considerable  size.  In  other  cases,  me- 
tastasis occm's  in  the  lungs  and  other  in- 
ternal organs.  The  progress  of  carcuioma 
of  the  thyroid  gland  is,  usually,  rather  slow. 
There  is  generally,  at  first,  gi-adual  increase 
in  size  of  the  thyroid  body,  with  occasional 
lancinating  pains  and  enlargement  of  the 
anterior  cervical  lymphatic  glands.  After 
some  time,  the  different  organs  of  the  neck 
are  either  comx^ressed  or  infiltrated ;  the 
trachea  may  be  displaced  and  narrowed, 
the  oesophagus  greatly  compressed,  the 
arteries  and  veins  either  compressed  or 
enthely  obhterated.  The  pnemnogastric, 
recm-rent  laryngeal,  cervical  sympathetic 
nerves,  and  the  brachial  plexus  may  be 
involved. 

The  symptoms  vary  according  to  the 
organs  interfered  with :  if  the  trachea  be 
compressed,  dyspnoea  will  ensue ;  if  the 
oesophagus  be  narrowed,  dysphagia  will 
arise.  Should  the  great  veins  be  com- 
pressed or  obhterated,  oedematous  swelling 
of  the  whole  part  will  be  produced  ;  should 
the  carotids  be  compressed,  symptoms  of 
cerebral  ancemia  may  occur. 

The  nervous  symptoms  are  equally  va- 
riable. Compression  of  the  sensory  nerves 
of  the  part  leads  to  very  violent  ])ains  in 
the  neck,  which  may  also  radiate  into  the 
occiput,  the  teeth,  the  area  of  the  brachial 
plexus,  &c.  Compression  and  gradual  de- 
struction of  the  vagus  may  cause  cardiac 
palpitation,  and  paralysis  of  the  vocal  cord 
or  cords.    See  Larynx,  Neuroses  of  the. 


Compression  of  a  recurrent  laryngeal  nerve 
leads  to  paralysis  of  the  corresponding 
vocal  cord,  the  abductor  fibres  suffering 
first.  Compression  of  the  cervical  sym- 
pathetic is  the  probable  cause  of  the  ptosis, 
sometimes  seen  on  the  side  corresponding 
to  the  side  on  which  the  tumour  is  chiefly 
developed.  Compression  of  the  motor  roots 
of  the  brachial  plexus  leads  to  more  or  less 
complete  paralysis  of  the  corresponding 
upper  extremity. 

Sometimes,  there  is  a  period  of  arrest 
even  after  the  cervical  glands  have  become 
infiltrated.  This  occm's,  especially,  when 
calcification  takes  place  simultaneously  in 
the  thjrroid  body  and  in  the  affected 
glands.  More  fi-equently,  however,  the 
tumefaction  steadily  increases.  Occasion- 
ally, adhesions  are  formed  with  the  skin, 
which  is  gi-aduaUy  destroyed,  and  the 
tumour  fungates.  As  a  rule,  however, 
general  cachexia,  dyspnoea,  impossibihty  of 
swallowing,  haemorrhage,  perforation  of  the 
mahgnant  growth  into  the  trachea  or  veios, 
secondary  metastases,  &c.,  bring  about  the 
fatal  end  before  the  tmnour  breaks  down. 

The  diagnosis  of  carcinoma  of  the  thy- 
roid ia  its  initial  stages  is  not  easy.  It  is 
always  a  suspicious  ch'cumstance  when, 
in  a  person  above  the  age  of  thirty-five,  a 
goitre  which  has  remained  stationary  for 
several  years  begins  to  grow  afi-esh  and 
becomes  painful.  The  further  progress,  the 
usually  very  great  hardness  of  the  tumour, 
the  early  dysphagia,  the  infiltration  of  the 
neighbouring  lymphatic  glands  in  cases  of 
carcinoma,  the  ahnost  fluctuating  softness 
in  sarcoma,  finally  confirm  the  diagnosis. 

The  only  treatment  which  offers  any 
prospect  of  rehef  is  total  exth-pation  of 
the  diseased  organ,  and  cases  in  which, 
at  a  comparatively  early  period,  the  exist- 
ence of  malignant  disease  has  been  dia- 
gnosed with  certainty  are,  indeed,  the  only 
ones  in  which  total  extirpation  would  ap- 
pear to  be  justifiable.  In  not  a  few  cases, 
however,  even  of  apparently  early  mahg- 
nant degeneration,  the  surgeon  who  imder- 
takes  the  operation  will  find  the  usual 
difficulties  of  extirpation  increased  tenfold, 
owing  to  the  infiltrating  character  of  the 
mahgnant  growth.  In  not  a  few  cases 
he  may  be  compelled  to  leave  the  opera- 
tion unfinished,  owing  to  involvement  of 
the  large  vessels  or  nerves  in  the  tumom' ; 
or,  on  the  other  hand,  to  extirj)ate  other 
parts  (larynx,  port  of  the  oesophagus,  or 
pharynx),  together  with  the  diseased  thy- 
roid body. 

The  prognosis  is,  imder  any  circum- 
stances, most  serious.  StiU,  there  are  several 
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cases  on  record  in  which  the  patients  sur- 
vived the  operation  for  several  months,  and 
as  lingering  and  terrible  death  is  certain 
imless  the  diseased  gland  is  removed,  the 
operation,  serious  as  it  is,  is  fully  justified. 

Felix  Semon. 

THYROTOMY.— This  term  is  used  for 
the  operation  of  laying  open  the  thyroid 
cartilage  in  order  to  gain  access  to  the 
larynx,  less  for  purposes  of  facilitating 
respiration,  than  with  a  view  to  remove 
any  mechanical  conditions  which  may  be 
interfering  with  laryngeal  fimction  or  be 
othervrise  dangerous  to  life.  For  the  former 
purpose,  the  proper  operation  is  either 
Lakyngotomt  or  Teacheotomy. 

The  indications  for  thyrotomy  are  not 
numerous ;  among  these,  as  the  most  com- 
mon may  be  mentioned — certain  cases  of 
foreign  bodies  tightly  wedged  in  the  neigh- 
bourhood of  the  vocal  cords,  or  in  the 
laryngeal  ventricles  ;  strictm-es  following 
ulcerative  disease,  biuTis,  or  other  injuries  ; 
morbid  sessUe  gi-owths  on  (and  chiefly 
below)  the  vocal  cords,  especially  in  the 
case  of  young  and  delicate  children.  Thy- 
rotomy pure  and  simple  is  very  unlikely  to 
be  performed  on  the  living  subject,  for 
the  cases,  in  which  such  an  operation  is 
called  for,  almost  of  necessity  involve  the 
subsequent  use  of  a  tracheotomy  tube. 
Hence  the  question  always  arises.  Shall 
the  entire  larynx,  including  two  or  three 
rings  of  the  trachea,  be  laid  open,  or  shall 
tracheotomy  be  performed  independently, 
and,  if  so,  shall  this  operation  be  done  at 
the  same  time  as,  or  a  few  days  previously 
to,  the  thyrotomy  ?  Unless  there  is  some- 
thing specially  indicating  the  latter  mode 
of  procedure,  the  writer  would  recommend 
one  operation.  The  chief  object  of  a  thyi-o- 
tomy  is  to  secure  a  free  and  full  view  of,  as 
well  as  access  to,  the  larynx.  This  will  be 
best  accomplished  by  opening  the  entire 
larynx  and  upper  part  of  the  trachea  simul- 
taneously ;  among  other  advantages,  the 
al£E  of  the  thyroid  cartilage  can  be  more 
widely  separated  than  when  a  shorter  inci- 
sion is  made. 

The  Operation.  —  The  patient  being 
ansesthetised,  a  vertical  incision,  commenc- 
ing a  little  above  the  pomum  Adami,  is 
made  through  the  skin  and  fascia  in  the 
median  line  of  the  neck.  This  must  be  pro- 
longed downwards  to  the  isthmus  of  the 
thyroid  gland ;  the  muscles  in  front  of  the 
trachea  and  cricoid  cartilage  inust  be 
separated  and  drawn  aside ;  any  vessels 
which  are  met  with  must  be  treated  in 
the  same  way;   the  trachea   and  cri- 


coid cartUage  are  then  incised  {see  Tra- 
cheotomy) in  the  usual  way,  and  a  di- 
lator inserted.  This  proceeding  relieves 
all  dyspnoea  and  any  local  blood-stasis 
which  may  have  resulted.  In  some  cases 
of  papilloma,  the  growth  will  be  visible 
through  the  wound  at  this  stage.  It  may 
be  well  now  to  insert  a  tracheotomy  tube, 
or  a  tampon ;  a  piece  of  india-rubber 
tubing,  of  suitable  calibre  and  length,  lightly 
wedged  in  the  trachea  with  a  small  bit  of 
sponge  to  prevent  blood  trickling  down,  will 
be  found  both  handy  and  efficient.  The 
incision  is  next  prolonged  upwards  through 
the  crico-thyroid  membrane,  and  thence  into 
the  thyroid  cartilage,  great  care  beiag  taken 
to  make  it  exactly  in  the  median  line.  Suit- 
able retractors  being  now  inserted,  the  sur- 
geon wiU  see  whether  it  is  necessary  to  pro- 
long the  incision,  and  how  far.  An  attempt 
should  be  made  to  preserve  the  integrity  of 
the  cords ;  if  their  anterior  commissure 
must  be  cut,  it  is  desirable  to  not  quite 
sever  the  two  thyroid  alte.  In  children 
and  young  subjects,  in  whom  the  cartilage 
is  stni  elastic,  retraction  will  accomphsh 
much;  but  in  old  peo^Dle,  and  in  cases 
where  it  is  necessary  to  get  at  the  ventri- 
cles, or  where  the  growth  is  very  large  and 
sessile,  the  incision  may  have  to  be  carried 
not  only  through  the  alse,  but  even  into  the 
thyro-hyoid  membrane.  To  secure  still 
more  room,  horizontal  incisions  may  be 
made  through  the  crico-thyroid  and  thyro- 
hyoid membranes,  close  to  the  upper  and 
lower  ■  borders  of  the  thyroid  cartilage 
respectively.  Bleedhig  vessels  should  be 
caught  up  and  tied  one  by  one  :  as  a  rule, 
the  hemorrhage  is  not  great,  and  is  easily 
arrested  provided  there  is  free  respiration. 
In  old  people,  the  cartilages  are  so  ossified 
that  a  fine  saw  is  reqxxired  to  cut  through 
them. 

The  subsequent  steps  of  the  opera- 
tion will  be  determined  by  the  nature  of 
the  lesion.  If  a  foreign  body,  such  as  a 
piece  of  mutton  bone,  be  found  impacted 
in  the  ventricle  or  between  the  cords,  or 
partially  embedded  in  the  wall  of  the 
larynx,  it  must  be  carefully  enucleated  and 
any  necrosed  tissue  around  it  scraped 
away.  If  a  new-growth  be  foimd,  it  must 
be  eradicated  in  one  way  or  another.  In 
operating  on  a  child  for  extensive  papilloma 
recently,  the  writer  found  it  very  difiicult 
to  seize  hold  of  the  growth,  owing  to  the 
reflex  excitability  which  the  approach  of  an 
instrument  set  up,  notwithstanding  deep 
narcosis.  The  use  of  cocaine  in  such  cases 
will  materially  aid  the  surgeon,  and  permit 
him  to  ascertain  accurately  the  exact  mode 
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and  place  of  attachment.  Evulsion  with 
forceps  is  to  be  deprecated,  for  fear  of  ia- 
jiiring  the  vocal  cords.  If  the  growth  is 
pediinculated  there  wUl  be  no  diflQculty : 
it  may  be  snipped  off  with  a  pair  of  fine 
curved  scissors.  In  young  subjects,  the 
gi-owths  are  usually  sessile  and  often  mul- 
tiple ;  they  must  be  caught  up  with  forceps, 
one  at  a  time,  and  snipped  off  with  fine 
scissors  curved  on  the  flat,  as  near  to  the 
base  as  possible,  which  should  then  be 
touched  with  chromic  acid.  In  cases  of 
laryngeal  cicatrix  leading  to  stenosis,  with 
or  without  implication  o^  or  adhesions  be- 
tween, the  cords,  no  exact  line  of  practice 
can  be  laid  down.  In  one  case  seen  by 
the  writer  there  appeared  to  be  a  kind  of 
keloid  in  the  cicatrix,  and  the  aphonia 
which  had  existed  appeared  to  have  been 
due  to  displacement  of  one  vocal  cord  from 
this  same  cause. 

After  the  removal  of  the  foreign  body  or 
the  morbid  growths,  and  the  arrest  of  aU 
hoBmorrhage,  the  edges  of  the  thyroid  carti- 
lage are  to  be  most  carefully  adjusted,  for 
on  this  depends  much  of  the  success  of  the 
operation.  Two  or  three  fine  silver-wire 
sutures  should  be  used;  they  need  not 
penetrate  through  the  entire  thickness  of 
the  cartUage.  The  skin-wound  should  be 
sutured  sepajrately,  and  then  covered  with  a 
pad  of  wet  boracic  lint.  A  tracheotomy 
tube  must  be  left  in  the  lower  part  of  the 
wound. 

After-treatmeni. — Too  great  care  Can- 
not be  exercised  to  keep  the  patient  ab- 
solutely quiet.  AQ  attempts  at  speaking 
must  be  disallowed  until  firm  union  has 
taken  place  ;  coughing  is  very  prejudicial, 
for  the  increased  volume  of  air  forced  iato 
the  larynx,  even  while  a  tube  is  worn,  is 
very  apt  to  burst  the  alee  of  the  thyroid 
cartilage  apart.  Let  the  patient  be  provided 
with .  a  slate  and  pencil,  and  make  known 
his  wishes  in  writing.  The  croup  bed,  with 
a  supply  of  steam  (as  described  in  the 
article  on  Tracheotomy),  together  with 
sedative  inhalations,  wiU  be  found  of  great 
advantage.  Similar  complications  to  those 
which  foUow  tracheotomy  may  possibly 
occur,  but  they  are  much  less  frequent. 

Prognosis. — The  great  danger  of  per- 
manently interfering  with  vocalisation  is  a 
strong  contra-indication  to  thyrotomy : 
hence  the  operation  must  never  be  under- 
taken when  other  measures  are  available. 
For  morbid  growths,  the  iatra-laryngeal 
method  of  removal  is  now  advocated  by 
the  best  laryngologists,  even  in  quite  young 
children.  Persistence  and  manual  dex- 
terity, they  say,  generally  accomplish  the 


desired  end.  The  time,  however,  which  is 
required  for  the  repeated  trials,  not  alto- 
gether free  from  danger,  the  risk  of  con- 
verting simple  into  malignant  growths  by 
the  long-continued  irritation,  the  chance  of 
failure  in  the  end,  the  necessity,  in  many 
of  the  cases,  for  wearing  a  tracheotomy  tube 
to  relieve  the  dyspnoea,  with  aU  the  risks 
which  this  entaUs,  in  the  writer's  opinion, 
render  the  more  radical  operation  pre- 
ferable, in  the  case  of  children  at  any  rate. 
The  improved  methods  of  operating,  the 
local  anaesthesia,  the  more  certain  attain- 
ment of  healthy  healing,  the  knowledge 
gained  by  past  experience  and  failures,  ren- 
der the  re-consideration  of  the  intra-  and 
the  extra-  laryngeal  methods  for  growths 
desirable.    See  Larynx,  Growths  in  the. 

BoBERT  William  Parker. 

TIBIAL  ARTERIES.  —  The  Pos- 
terior Tibial  Artery  runs  fi.-om  the  lower 
border  of  the  popliteus  muscle,  two  and  a 
half  inches  below  the  knee,  downwards  be- 
tween the  muscles  of  the  calf  and  the  deep 
group ;  it  ends  on  the  inner  side  of  the  ankle 
as  low  as  a  line  drawn  from  the  internal 
malleolus  to  the  internal  tuberosity  of  the 
OS  calcis. 

The  coverings,  posteriorly,  are  the 
skin,  superficial  fascia,  the  muscles  of  the 
calf  for  the  upper  three-fifths  of  the  leg ; 
but  at  the  lower  part  the  cutaneous  struc- 
tures only.  On  the  artery  is  the  posterior 
tibial  nerve,  which  is  first  on  the  inner  side, 
then  on  the  top,  and  finally  on  the  outer 
side,  at  the  ankle.  Anteriorly,  the  vessel 
rests  on  the  tibiahs  posticus,  the  flexor 
longus  digitorum,  the  tibia,  and  a  fatty 
envelope  separating  it  from  the  ankle. 
Venae  comites  accompany  it.  Aromd  the 
artery  and  veins  is  a  sheath  continuous 
with  the  deep  fascia  of  the  leg. 

Ligation  of  the  artery  is  performed  for 
woimds  only.  The  wound  is  taken  as  the 
guide,  and  incisions  made  from  it  in  the 
coiu'se  of  the  artery.  On  the  dead  body 
the  following  are  practised. 

1.  To  Tie  the  Artery  in  the  Upper  or 
Middle  Third. — Ligation  of  the  lower  third 
of  the  pophteal  may  be  done  by  a  similar 
operation  to  that  of  the  upper  thh-d,  except 
that  the  incision  is  made  behind  the  in- 
ternal tuberosity  of  the  tibia,  and  the  soleua 
is  not  cut  through. 

Place  the  patient  on  the  back,  semi-flex 
the  knee,  and  abduct  the  limb.  The  opera- 
tor stands  upon  the  outside  of  whichever 
limb  is  being  operated  on.  Make  an  in- 
cision one  finger's  breadth  behind  the  in- 
ternal border  of  the  tibia,  opposite  the  upper 
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ov  middle  third  of  the  tibia — say  the  middle, 
'lit  through  skin ;  superficial  fascia,  avoiding 
0  internal  saphenous  vein  ;  the  deeper 
-cia ;  pull  back  the  free  exposed  edge  of 
10  gastrocnemius;  detach  or  cut  thi'ough 
the  soleus  ;  puU  the  nerve  backwards,  open 
,  the  sheath,  disassociate  the  veins,  and  pass 
r  the  needle  from  behind  forwards — i.e.  be- 
'.  tween  the  nerve  and  the  vessels.  The  solevis 
I  muscle  requires  attention.    On  dividing 

■  the  soleus  parallel  to  its  fibres,  an  aponeu- 
:  rotic  sheath  is  reached,  tense  and  pearly ; 
'when  this  is  cut  through,  muscular  fibres 
f  are  again  found,  and  require  separating 
I  before  the  deep  fascia  of  the  leg,  covering 

over  the  deep  muscles  and  enclosing  the 
I  tibial  vessels,  is  reached.  The  muscular 
1  fibres  upon  the  under  or  anterior  surface 
I  of  the  soleus  increase  in  number  from  above 
1  downwards. 

2.  At  the  lower  third  of  the  leg  the  artery 
i  is  covered  only  by  cutaneous  structures, 

■  and  is  easily  reached.  Lay  the  foot  on  its 
outside ;  point  the  toes ;  make  an  incision 
over  the  lower  tMrd  of  the  artery  midway 
between  the  inner  border  of  the  tibia  and 
the  inner  border  of  the  tendo  Achillis.  Here 
the  artery  is  found  with  a  fatty  surrounding, 
the  nerve  lying  npon  it  or  just  to  its  outside. 

3.  At  the  anJcle  the  artery  is  reached  by 
a  ciu-ved  incision  two  inches  long,  and  three- 
quarters  of  an  inch  behind  the  internal 
malleolus.  In  a;ddition  to  the  structm-es 
met  with  above  are  : — the  internal  annular 
ligament,  a  plexus  of  veins  of  the  internal 
saphenous,  and  the  venae  comites  remark- 
ably large.  The  posterior  tibial  nerve  is 
one-eighth  of  an  inch  to  the  outer  side. 

The  Ajjteeior  Tibial  Artery  runs,  from 
the  bifurcation  of  the  popliteal  at  the  lower 
border  of  the  pophteus  muscle,  forwards 
over  the  top  of  the  interosseous  membrane 
between  the  tibia  and  fibula.  From  thence 
it  runs  down  upon  the  interosseous  mem- 
brane in  a  line  from  the  head  of  the  fibula 
to  the  middle  of  the  ankle. 

Coverings. — There  is  but  little  fat  pre- 
sent in  the  superficial  fascia,  in  which 
are  branches  of  the  internal  and  external 
saphenous  veins  and  nerves  ;  the  deep  fascia 
is  tightly  fixed  above,  below,  and  to  the 
bony  ridges  laterally;  the  muscles  are,  from 
withm  outwards,  the  tibialis  anticus,  the  ex- 
tensor proprius  pollicis,  the  extensor  longus 
digitorum. 

Lateral  BelaUona — In  the  upper  fourth 
the  artery  has  the  tibialis  anticus  on  the 
mner  side,  the  extensor  longus  digitorum 
outside.  In  the  middle  two-fourths  the 
artery  has  the  tibialis  anticus  internally, 
and  the  extensor  proprius  pollicis  exter- 
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nally.  Just  above  the  ankle  the  artery  has 
the  extensor  proprius  pollicis  within,  and 
the  extensor  longus  digitorum  without. 
The  a/nterior  relations  are  the  coverings ; 
the  nerve  is  at  first  to  the  outer  side,  then 
it  lies  on  the  artery,  and  at  the  lower  part 
is  slightly  outside  again ;  the  tendon  of 
the  extensor  proprius  pollicis  crosses  the 
artery  just  above  the  ankle.  Posteriorly, 
the  artery  rests  on  the  interosseous  mem- 
brane above,  and  the  tibia  below  for  the 
lower  fourth  of  its  length. 

Ligation  of  the  vessel  is  performed  for 
wounds  of  its  trunk,  and  the  operation  is 
performed  according  as  the  wound  is  placed. 
The  dead  body  operations  are  : — 

1.  Li  the  Upper  Thi/rd. — Semiflex  the 
leg  on  the  thigh,  let  the  sole  of  the  foot 
rest  flat  on  the  table,  and  adduct  the  knee 
slightly.  In  operating  stand  in  front  and 
make  an  incision  in  the  guiding  line  for 
a  distance  of  fottr  inches.  Cut  through 
skin  and  superficial  fascia.  Then  comes  the 
question  about  the  white  line  to  be  seen  in 
the  deep  fascia ;  do  not  expect  to  see  this 
white  hne,  but  cut  through  the  deep  fascia 
by  an  obHquely  longitudinal  cut  or  a  crucial 
incision,  and  find  out  with  the  handle  of 
the  scalpel  or  director  the  separation  be- 
tween the  muscles.  Now  flex  the  foot  to 
relax  the  muscles,  pull  the  lateral  muscles 
outwards  and  inwards,  open  the  sheath, 
avoid  the  nerve  on  the  outer  side,  and  pass 
the  needle.  ' 

2.  In  the  Middle  Third. — Proceed  in 
precisely  the  same  way  as  above  imtil  the 
deep  fascia  is  reached,  when  it  is  opened 
by  a  crucial  cut.  Then  flex  the  foot  on  the 
leg,  find  the  outer  border  of  the  tibialis 
anticus,  and,  entering  the  partition  between 
it  and  the  easily  recognised  tendon  of  the 
extensor  digitormn,  find  the  extensor  pro- 
prius pollicis  muscle.  Pull  the  latter  muscle 
outwards :  carefully  also  pull  the  nerve-  to 
the  outer  side,  open  the  sheath,  and  pass  the 
needle. 

3.  In  the  Lower  Thi/rd  the  artery  is 
reached  by  an  incision  in  the  guiding  Hne, 
which  corresponds  with  the  outer  side  of  the 
tendon  of  the  tibialis  anticus.  Do  not  carry 
the  incision  so  low  as  seriously  to  cut  the 
anterior  annular  ligament.  The  artery  may 
be  reached  by  pulUng  the  exposed  extensor 
proprius  poUicis  outwards  or  inwards.  The 
nerve  is  pulled  outwards  as  the  needle  is 
passed.  James  Cantlie. 

TIBIAL  ARTERIES,  Wounds  of 
the. — Severe  arterial  htemorrhage  from  the 
leg  commonly  occurs  from  the  tibial  or 
peroneal  arteries,  and  may  be  considered  as 
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arising  under  two  distinct  conditions — (l) 
hsBmorrhage  following  amputation  of  the 
leg ;  (2)  hsemorrhage  following  injury  to  the 
vessels  in  continuity. 

(1)  Hemorrhage  following  Amputa- 
tions.— Primary  hsemorrhage  occasionally 
gives  rise  to  serious  trouble  in  amputations 
of  the  leg,  especially  when  performed 
through  the  upper  third.  This  trouble  does 
not,  as  a  rule,  occur  in  healthy  subjects,  but 
only  in  those  whose  arteries  are  brittle  from 
atheromatous  disease.  The  difficulty  is  a 
mechanical  one,  arising  from  the  arteries 
lying  between  the  bones  rendering  them 
difficult  to  seize  with  a  forceps  and  to  secure 
with  a  Hgature.  If  the  arteries  are  healthy, 
they  may  be  drawn  down  somewhat,  and 
by  a  httle  manipulation  securely  tied ;  but 
when  diseased,  they  may  be  so  brittle  as 
to  break  away  on  each  attempt  to  apply 
a  ligatm-e,  making  it  impracticable  to  re- 
strain hsemorrhage  in  this  way,  and  neces- 
sitating an  immediate  amputation  above 
the  knee. 

(2)  Hesmorrhage  from  Wounds  of  the 
Tibials  in  continuity.  —  There  are  three 
chief  varieties  of  wounds  of  the  arteries  of 
the  leg — (1)  incised  woimds ;  (2)  punctured 
wounds ;  (3)  injury  by  a  fractured  bone. 

Incised  Wounds.  —  In  these  circum- 
stances there  can  be  no  doubt  that  the 
bleeding  vessels  should  be  sought  for  and 
tied,  for  here,  owing  to  the  nature  of  the 
injury,  the  exact  locaHty  of  the  injured 
vessels  is  easily  determined. 

Pimctwred  Wounds. — These,  if  occur- 
ring through  the  thick  part  of  the  calf  or 
leg,  give  rise  to  serious  questions  in  the 
matter  of  treatment. 

Unpromising  as  the  treatment  may 
appear  owing  to  the  depth  of  the  vessels, 
pressure  and  bandaging  should  be  tried  in 
the  first  instance,  and  cases  are  recorded 
in  which  this  method  has  proved  successful. 
For  instance,  in  one  case  in  which  both 
tibials  were  wounded,  it  is  mentioned  that, 
'  on  relaxing  the  tourniquet,  and  retracting 
the  lips  of  the  woimd,  the  blood  jetted  up  in 
several  directions.  It  was  found  impossible 
to  ligature  the  vessel  without  enlarging  the 
wound  to  a  considerable  extent.'  The  Hmb 
was,  therefore,  bandaged  from  below  up- 
wards, and  the  patient  recovered  without 
fiurther  hsemorrhage.  Again,  another  in- 
teresting case  is  recorded,  in  which  a  musket 
ball  passed  through  the  leg  of  a  soldier 
three  inches  below  the  knee.  Violent  se- 
condary haemorrhage  occurred,  leaving  the 
patient  almost  pulseless.  The  hsemorrhage 
was  permanently  arrested  by  pressure  and 
bandaging,  and  the  man  recovered.  Such 


cases  are  encouraging,  and  at  least  indicate 
that  a  trial  of  pressure  should  be  made. 
Should  pressure  fail,  or  a  traumatic  aneurism 
form,  operative  procedures  must  be  re- 
sorted to. 

In  the  lower  third  of  the  leg,  where  the 
vessels  are  superficial,  the  woxmd  should  be 
enlarged,  and  the  vessel  sought  for  and  tied ; 
but,  in  the  upper  part  of  a  thick  limb  there 
is  some  question  whether  the  enlargement 
of  the  wound  is  the  best  form  of  treat- 
ment. 

If  the  wound  has  been  inflicted  by  a 
long  narrow  missile  or  instnnnent,  the  posi- 
tion  of  the  bleeding  vessel  is  often  doubtful, 
for  the  punctm:e  may  run  obUquely  in  any 
direction  ;  and  it  is  even  possible  that  the 
divided  artery  may  be  on  the  side  of  the  in- 
terosseous membrane  opposite  to  the  external 
wound.  Dupuytren,  when  writing  of  a  case 
of  hsemorrhage  from  the  calf  caused  by  a 
pistol  ball,  thus  describes  the  difficulty : — 
'  Should  a  ligatm-e  be  placed  on  the  ends  of 
the  divided  vessels  ?  But,  what  were  those 
vessels  ?  Was  it  the  anterior  or  posterior 
tibial,  or  the  peroneal,  or  the  popliteal? 
"Was  it  several  of  them  at  the  same  time  ? 
Should  they  be  attacked  before  or  behind  ? ' 

Billroth,  in  his  letters  from  the  seat  of 
war,  draws  a  graphic  picture  of  the  difficvd- 
ties,  and  in  some  cases  the  unpossibUity  of 
tying  a  vessel  in  a  granulating  wound.  He 
concludes  by  saying  that  in  most  of  such 
cases,  after  much  loss  of  blood  has  been  in- 
cmrred  in  the  attempt,  the  main  artery  has, 
after  all,  to  be  tied.  Beck  and  Stromeyer 
also  congratulate  themselves  on  the  success- 
ful result  of  ligature  of  the  main  vessel. 

The  writer  can  verify  the  opinion  of 
these  eminent  authorities  by  what  occmTcd 
in  a  case  where  he  was  present,  in  which 
the  posterior  tibial  was  sought  for  and  tied 
in  a  pimetured  wound  in  a  large  calf.  The 
operation  was  a  most  severe  and  prolonged 
one,  and,  although  with  the  greatest  diffi- 
culty the  vessel  was  ultimately  foimd,  the 
patient  never  recovered  from  the  shock  of 
the  operation,  dying  on  the  third  day. 

Of  course,  it  may  occasionally  happen 
that  hsemorrhage  from  the  calf  occurs  firom 
punctured  wounds,  which,  from  the  nature 
of  the  instrument  inflicting  them,  cannot  be 
very  deep.  In  such  cases,  the  wound  may 
be  enlarged  and  the  vessel  sought  for,  but 
if  the  calf  be  thick  and  muscular,  and  if 
there  be  violent  hsemorrhage  from  a  punc- 
tured wound  of  unknown  depth ;  or  should 
bleeding  occur  fi'om  the  bottom  of  a  deep 
gi'anulating  woimd,  and  the  hsemorrhage 
cannot  be  restrained  by  pressure,  the  main 
artery  of  the  leg  in  the  nearest  accessible 
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osition — namely,  in  Htmter's  canal — ^may 
e  ligatui'ed  with  a  fair  prospect  of  success. 
Wound  from  a  Fractured  Bone. — It  has 
been  taught,  by  an  eminent  authority  on 
modem  svirgery,  that  a  fracture  of  the  leg 
with  laceration  of  the  tibials  is  a  case  for 
iromediate  amputation,  but  when  such 
surgeons  as  Caesar  Hawkins,  Dupuytren, 
and  Syme  have  successfully  treated  cases  of 
simple  and  compound  fracture,  ■«dth  htemor- 
rhage  from  one  of  the  tibials,  by  the  Hun- 
terian  operation,  it  cannot  be  admitted  that 
aU  such  accidents  should  be  treated  by  am- 
putation. If  the  patient  be  young  and 
healthy,  and  the  soft  parts  but  httle  dam- 
aged, it  wpuld  certainly  be  right  to  attempt 
to  save  the  limb  by  compression  or  ligature 
of  the  main  vessel.  In  an  old  person  or 
one  iu  whom  the  skin  and  soft  parts  were 
much  involved,  doubtless  the  right  plan  of 
dealing  with  the  accident  would  be  by  im- 
mediate amputation.    Haeeison  Ckipps. 

TINEA  FAVOSA.    See  Favtts. 

riNEA  TONSUEAlSrS  (-S^/wow.  Ring- 
worm; Herpes  Tonsurans;  Tinea  Circinata). 

Defitvition. — Tinea  tonsurans  is  a  con- 
tagious disease,  chiefly  attacking  the  scalp 
in  children,  and  producing  partially  bald 
scurfy  patches.  It  is  caused  by  a  vegetable 
parasite  called  ti'ichophyton  tonsurans. 

Ringworm  was  fii'st  noticed  by  Willan 
under  the  name  porrigo  scutulata,  and  was 
subsequently  very  accurately  described 
from  a  clinical  point  of  view  by  several 
writers,  especially  Plumbe  and  Mahon,  be- 
fore the  pathology  of  the  disease  was  dis- 
covered by  Gruby  in  1844.  His  discovery 
that  the  disease  was  due  to  a  minute  vege- 
table parasite  was  quickly  confirmed  by 
others,  and  has  ever  since  been  generally, 
though  not  tmiversaJly,  accepted  by  the 
profession.  The  same  parasite  is  now 
known  to  produce  the  less  common  forms 
or  rather  distributions  of  ringworm,  called 
parasitic  sycosis  and  parasitic  onychia. 

Symptoms. —  Tinea  tonsm'ans  on  the 
hairy  parts  presents  features  somewhat 
different  in  appearance  fr-om  the  same  dis- 
ease when  seen  on  other  parts  of  the  body, 
and  therefore  a  brief  description  of  each  is 
necessary.  On  the  scalp,  it  is  commonly 
met  with  in  the  form  of  roundish  scm-fy 
spots,  which  itch  sUghtly;  rarely,  a  few 
small  vesicles  are  seen  round  the  margin 
of  the  spots.  Soon  the  hairs  begin  'to  be 
affected,  they  lose  their  lustre  and  break  off 
near  the  scalp  so  as  to  produce  partially 
bald  patches,  the  short,  stumpy,  broken 
hairs  being  visible  over  the  part  affected; 


these  stumps,  which  have  frayed  or  bent 
and  twisted  ends,  are  of  a  rather  darker 
colour  than  the  healthy  hairs,  and  give  to 
the  disease  its  characteristic  feature.  The 
general  appearance  of  the  patch,  before  it 
has  undergone  any  treatment,  has  been  not 
inaptly  compared  to  the  skin  of  a  plucked 
fowl.  On  the  scalp,  ringworm  spots  some- 
times occur  singly ;  more  commonly  there 
are  several,  of  sizes  varying  from  a  three- 
penny to  a  crown  piece  or  larger  :  the  larger 
patches  often  lose  the  rounded  form.  In 
some  instances  the  patches  spread  rapidly 
at  their  margins,  in  others  the  process  of 
development  is  comparatively  slow.  In 
addition  to  the  breakiiig  of  the  hair  near  its 
root,  which  is  the  rule  in  ringworm,  there 
is  also  sometimes  a  shedding  of  the  hair — 
that  is,  the  hairs  faU  out  with  their  roots 
attached;  this  is,  unfortunately,  quite  ex- 
ceptional. When  it  does  occm*  thorouglily 
the  disease  gets  well  quickly,  for  with  the 
complete  shedding  of  the  hair  the  fungus  is 
also  removed.  Ringworm  is  quite  imsym- 
metrical  in  its  distribution,  the  spots  being 
scattered  about  the  head  with  marked 
frregularity ;  this  is  quite  in  accordance 
with  the  fact  that  it  is  strictly  a  local  affec- 
tion. Of  comse,  in  neglected  cases  the 
disease  must  tend  to  become  symmetrical 
by  the  simple  process  of  spreadmg  over  the 
scalp. 

Tinea  tonsurans  of  the  hairy  parts  of 
the  face  is  far  from  common ;  it  now  and 
then  attacks  the  eyebrows  of  children  who 
are  suffering  fr-om  ringwoi-m  of  the  scalp, 
but  it  is  not  very  clear  why  this  does  not 
often  occur ;  it  is,  in  fact,  rarely  met  with. 
Ringworm  of  the  beard,  constituting  the 
parasitic  sycosis  of  writers,  is  also  a  rather 
rare  disease  ;  when  met  with,  it  will  gene- 
rally be  found  that  the  sufferer  is  the  father 
of  children  who  have  ringworm  of  the 
scalp.  "When  the  disease  attacks  the  hairy 
parts  of  the  face  in  adults,  it  causes  more 
vesicular  inflammation  of  the  skin  than  is 
usually  seen  on  the  scalp  in  children,  and 
for  this  reason  is  more  lilcely  to  be  mistaken 
for  eczema.  The  diseased  hairs  sometimes 
fall  off,  but  do  not  break  off  so  readily  as 
they  do  on  the  scalp,  and  therefore  one 
valuable  diagnostic  mark  is  often  absent. 
The  patches  spread  at  the  margin  and  have 
a  tendency  to  heal  in  the  centre,  and  thus  a 
ringed  or  serpiginous  appearance  is  pro- 
duced, which  resembles  a  healing  psoriasis. 
A  similar  condition  is  sometimes  produced 
by  ringworm  about  the  pubes  and  scrotiun, 
though  in  this  comitry  it  is  far  fr-om  com- 
mon in  that  region.  AU  forms  of  ringworm 
of  the  hairy  parts  of  the  body  are  extremely 
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chronic  and  difBcult  to  cure.  When  the 
disease  spreads  about  the  nates,  as  it  some- 
times does  in  those  who  follow  sedentary 
occupations,  such  as  shoemaking,  and  who 
sweat  easily,  it  presents  a  well-defined 
raised  margin,  and  hence  was  formerly 
called  eczema  marginatum,  a  term  which 
ought  now  to  be  dropped  out  of  use. 

Tinea  tonsurans  of  those  parts  of  the 
body  on  which  the  hair  is  but  little  de- 
veloped— such  as  the  neck,  trunk,  and  ex- 
tremities— differs  in  appearance  from  the 
same  disease  on  the  scalp.  On  the  body  it 
is  often  called  tinea  circinata,  but  the  name 
tinea  tonsurans  is  to  be  preferred.  It  is 
usually  seen  in  an  early  stage  as  a  small 
round  patch,  or  patches,  of  a  slightly  scaly 
appearance  and  of  a  pale  red  colom:,  with  a 
sharply-defined  and  brighter  red  margin, 
which  is  a  little  more  raised  than  the  rest 
of  the  patch ;  as  the  patch  increases  in  size, 
the  central  part  assumes  a  comparatively 
healthy  appearance,  so  that  the  spot  be- 
comes ring-like.  Now  and  then  a  ring  of 
small  vesicles  can  be  seen  round  the  mar- 
gin, and  occasionally,  though  rarely,  one 
ring  forms  within  another,  spreading  ap- 
parently from  a  small  central  vesicle,  and 
thus  the  so-called  tinea  tonsurans  iris  is 
formed.  The  general  appearance  of  ring- 
worm of  the  body  is  that  of  rounded  patches 
of  dry  eczema  with  a  well-defined  margin 
and  an  unsymmetrical  distribution;  the 
itching  is  usually  sUght.  Eingworm  of  the 
body  is  more  difficult  to  diagnose  than  the 
same  disease  of  the  scalp,  but  is  of  much 
less  importance,  and  is  easily  and  quickly 
cured. 

Morbid  Anatomy  of  Tinea  Tonsurans. 
For  a  general  examination  of  the  scalp, 
all  that  is  required  is  a  good-sized  common 
magnifying  glass ;  with  this  the  diseased 
spots  can  be  easily  examined  for  affected 
hairs ;  two  or  three  stumps  should  then  be 
removed  with  a  pair  of  forceps,  and  placed 
in  a  drop  of  liquor  potassse  on  a  sHde  imder 
thin  glass,  and  examined  with  a  good 
quarter-power  under  the  microscope.  The 
shaft  of  the  hair  will  then  be  seen  to  be 
infiltrated  and  more  or  less  spUt  up  with 
minute,  round,  bead-like  bodies  of  about 
^sth  of  an  inch  in  diameter  ;  these  are  the 
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comd/ia,  or  spores  of  the  fungus,  and,  m 
addition,  very  fine  filaments  or  threads  may 
be  seen  permeating  the  shaft  of  the  hair. 
These  threads  are  the  mycelium ;  they  are 
not  quite  so  easily  distinguished  as  the 
conidia.  Dr.  Frederick  Taylor's  observa- 
tions lead  to  the  conclusion  that  the  fungus 
does  not  usually  extend  downwards  beyond 
the  upper  part  of  the  bulb  of  the  hair,  and 


that,  laterally,  the  spread  of  the  fungus  is 
limited  to  the  inner  root  sheath,  the  outer 
root  sheath,  the  papillm,  and  the  walls  of 
the  follicles  being  free  from  fungus.  Clini- 
cal observation  would  tend  to  confirm  Dr. 
F.  Taylor's  microscopical  observation,  for 
when  all  the  hairs  fall  out  over  a  patch  of 
riagworm  (as  happens  sometimes  naturally 
and  sometimes  fr-om  artificial  causes),  leav- 
ing smooth,  perfectly  bald  patches,  the  ring- 
worm is  entirely  cinred  by  the  complete 
removal  of  the  fungus ;  this  could  hardly 
be  the  case  if  the  fungus  extended  muciti 
beyond  the  limits  assigned  to  it. 

Etiology . —  It  is  now  generally  ad- 
mitted that  the  trichophyton  tonsurans  is 
the  essential  cause  of  ringworm  in  all  its 
forms,  and  that  the  disease  is  highly  con- 
tagious, especially  amongst  children.  Al- 
though it  is  very  natural  to  suppose  that 
the  spores  of  ringworm  might  be  trans- 
mitted through  the  air  and  thus  reproduce 
the  disease,  yet  there  is  very  httle  evidence 
to  show  that  this  is  really  the  case.  The 
effect  of  implanting  the  fungus  on  a  suit- 
able soil  is  that  it  grows  quickly,  and  in  a 
few  days  may  set  up  a  httle  local  inflam- 
mation, which  is  the  first  noticeable  sign  of 
the  disease.  If  the  soil  is  unfavom-able,  the 
growth  of  the  plant  is  more  slow,  or  it  may 
even  fail  altogether,  as  is  no  doubt  gener- 
ally the  case  with  adults.  As  a  rule,  when 
overlooked,  it  spreads  rapidly  in  schools 
and  amongst  the  younger  members  of  a 
family,  while  those  over  the  age  of  sixteen 
or  seventeen  often  escape  altogether.  There 
is  a  prevaUing  opinion  that  young  infants 
are  not  so  susceptible  of  the  disease  as 
older  children  ;  they  are,  however,  quite  as 
susceptible,  but  they  are  generally  washed  all 
over  once  or  even  twice  a  day,  and  therefore 
the  spores  have  not  the  same  opportunity  of 
taking  root ;  moreover,  in  infants,  in  con- 
sequence of  the  poorly-developed  hair,  the 
disease  is  easily  cured  by  very  mild  home 
remedies  without  medical  help.  Mothers, 
for  example,  among  the  poorer  classes  in 
London,  are  quite  successful  in  cm-ing  ring- 
worm on  babies  with  common  ink,  though 
they  fail  entirely  with  the  older  children. 

It  is  not  very  easy  to  explain  why  ring- 
worm should  be  much  more  common  in 
some  parts  of  Europe  than  in  others.  It  is 
perhaps  most  common  in  England,  and 
least  common  in  Northern  Gennany.  The 
most  reasonable  explanation  appears  to  the 
writer  to  be,  that  a  htunid  climate  with  a 
mild  whiter  is  favom-able  to  the  develop- 
ment of  the  disease. 

There  is  very  little  doubt  that  tinea 
tonsurans  is  not  confined  to  human  beings, 
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but  is  also  occasionally  met  with  in  the 
tlomesticated  anunals.  The  writer  has  met 
with  several  instances  where  the  disease 
has  spread  from  cattle  to  the  arms  and 
hands  of  men  tending  them ;  in  all  these 
instances  the  ringworm  has  been  of  a  severe 
type,  and  has  given  rise  to  much  inflam- 
mation. 

TI16  differential  diagnosis  of  tinea 
tonsurans  "on  the  scalp  is  usually  vary 
easy.  The  scm-fy,  partially  bald  spot  with 
short,  bent,  stumpy  hairs  is  very  character- 
istic, and  in  doubtful  cases  the  microscope 
will  always  determine  the  point.  On  the 
hairy  parts  of  the  face  the  diagnosis  is 
much  more  difficult,  and  a  microscopical 
examination  of  hair  is  always  necessary. 

Under  some  circumstances,  the  diagnosis 
of  ringworm  of  the  scalp  is  a  little  difdcult : 
(1)  when  compUcated  with  moist  eczema 
or  impetigo,  so  that  the  hair  gets  matted 
together;  (2)  when  the  hair  is  shed  very 
rapidly,  leaving  smooth  bald  patches,  very 
like  those  of  alopecia  ai-eata.  In  both  these 
cases  we  must  chiefly  depend  on  a  careful 
examination  of  hairs  under  the  microscope. 

When  the  ringworm  is  confined  to  the 
non-hairy  parts  of  the  body,  the  diagnosis 
is  sometimes  difficult.  The  patches  look 
like  dry  scurfy  spots  of  eczema  or  psoriasis ; 
but,  unlike  these  diseases,  ringworm  often 
consists  of  a  single  round  spot  spreading 
from  a  centre,  and,  even  when  several  spots 
exist,  they  are  generally  arranged  in  an 
unsymmetrical  manner.  Again,  the  ring- 
worm spot  has  a  very  narrow,  shghtly 
raised  margin,  often  of  a  brighter  colour 
than  the  rest  of  the  patch ;  this  bright  edge 
is  very  characteristic  of  the  disease.  If  the 
disease  has  not  been  treated  in  any  way, 
some  of  the  scales  may  be  scraped  off  and 
examined  in  liquor  potassffi  under  the 
microscope. 

Treatment  of  Bingworm. — The  mmaber 
of  different  remedies  that  have  been  dis- 
covered from  time  to  time  for  the  cure  of 
ringworm  of  the  scalp  is  almost  endless. 
Those  that  have  been  recommended  by 
experienced  observers  are  all  good  remedies, 
but  they  are  not  all  equally  good,  therefore 
the  business  of  the  medical  man  is  to 
choose  the  most  suitable  one  for  the  case 
before  him,  being  guided  in  his  choice  by 
the  circumstances  of  the  case,  such  as  the 
duration  and  extent  of  the  disease,  and  the 
age  of  the  patient.  Whatever  discoveries 
may  hereafter  be  made  with  regard  to 
new  remedies,  the  difficulties  will  always 
remain,  and  well-estabUshed  ringworm  will 
always  be  a  tedious  disease  to  cure.  The 
difficulty  arises  entirely  from  mechanical 


causes,  which  make  it  next  to  impossible  to 
get  the  remedy  in  contact  with  the  disease, 
this  being,  metaphorically  speaking,  imder 
groimd.  The  importance  of  this  mechanical 
factor  in  the  problem  is  well  illustrated  by 
the  fact,  that  no  disease  is  more  quickly 
or  easUy  cured  than  ringworm  of  the  non- 
hafry  parts  of  the  body.  In  consequence 
of  the  very  tedious  nature  of  this. disease  on 
the  scalp,  patients  often  become  lihe  prey 
of  qi*atcks,  in  the  vain  hope  that  ignorant 
humbug  will  be  successful  where  honest 
science  has  failed. 

The  treatment  of  ringworm  in  a  very 
early  stage  is  very  simple,  and  consists  in 
painting  all  the  spots  well  over  with  the 
strong  acetic  acid.    If  the  glacial  acid  is 
used  it  must  be  diluted  with  two  pai-ts  of 
water,  and  apphed  carefully.   If  the  rmg- 
worm  is  strictly  confined  to  the  sm-face,  it 
may  sometimes  be  cured  in  a  few  days  by 
the  strong  acetic  acid.    Unfortunately,  it 
very  rarely  is  confined  to  the  surface  of  the 
scalp,  and  therefore,  after  the  acetic  acid 
has  been  used  for  a  week  or  fortnight,  it 
should  be  discontinued,  the  sore  places 
should  be  allowed  to  heal,  and  then  a  dif- 
ferent plan  of  treatment  shovdd  be  adopted — 
namely,  the  inunction  of  an  ointment.  Of 
all  the  ointments  that  have  been  recoin- 
mended,  the  writer  has  no  hesitation  in 
saying  that  the  oleate  of  merctury  is  the 
most  generally  useful.   It  should  be  made 
by  Dr.  Shoemaker's  double  decomposition 
process.  The  pure  oleate  of  mercury  should 
be  dissolved  in  melted  benzoated  lard,  the 
temperatm-e  of  which  must  not  be  much 
raised ;  the  ointment  may  by  used  of  dif- 
ferent strengths  according  to  circumstances, 
ranging  fr-om  ten  to  twenty  per  cent.  Be- 
fore the  treatment  by  ointment  is  begun, 
the  hair  should  be  cut  quite  short  all  oyer 
the  head — as  short  indeed  as  is  possible  vnth 
a  pair  of  scissors ;  this  is  better  than  shav- 
ing the  head,  because  the  spots  of  ringworm 
can  be  distinguished  better  when  the  head 
is  not  shaved.   When  the  hair  has  been 
removed,  the  ointment  should  be  well 
rubbed  on  aU  the  spots  night  and  morning. 
When  an  ointment  is  used,  the  head  should 
not  be  washed  oftener  than  once  a  week ;  if 
a  lotion  is  used,  it  may  be  washed  much 
oftener. 

After  the  ointment  has  been  used  for 
some  weeks,  the  process  of  epilation  may 
be  commenced,  provided  a  fan*  number 
of  hairs  can  be  extracted  entire  :  if  nearly 
every  stump  breaks,  it  is  useless  to  continue 
the  process,  but  it  should  be  tried  again 
from  time  to  time.  The  best  plan  of  ex- 
I  tracting  is  to  take  several  hairs  together, 
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and  pnll  them  steadily  in  the  direction  in 
which  the  hair  grows ;  it  is  more  easy  to 
get  them  out  this  way  than  any  other.  If 
a  mercvirial  ointment  is  inadmissible,  the 
ointment  of  snli^hmrated  potash  of  the  P.B. 
may  be  used,  but  it  must  be  often  renewed, 
as  it  keeps  badly.  The  oleate  of  copper 
ointment,  of  strength  ii'om  one  to  three 
irachms  to  the  ounce  of  lard,  is  a  useful 
ointment  and  quite  safe,  but  inferior  to  the 
oleate  of  mercury  ointment ;  the  bright 
colour  is  also  a  sUght  objection.  Of  lotions, 
that  suggested  by  Dr.  Cavafy  is  one  of  the 
best  and  least  disagreeable,  and  is  especially 
useful  when  the  ringworm  has  spread 
rapidly  over  a  large  area,  and  is  not  of  very 
long  standing.  By  means  of  the  lotion  the 
area  of  disease  may  be  greatly  reduced,  and 
then  the  obstinate  spots  may,  if  necessary, 
be  dealt  with  by  more  vigorous  ti-eatment. 
The  formula  for  the  lotion  is  boracic  acid 
5j.,  ether  fgj.,  rectified  spuit  to  fgvj.  The 
lotion  should  be  well  appUed  with  a  small 
sponge  two  or  three  times  a  day.  When 
using  this  lotion,  there  is  no  objection  to  the 
head  being  washed  daily  with  warm  soap 
and  water,  provided  it  is  always  carefully 
dried  afterwards. 

Disseminated  ringivorm  is  a  very 
chronic  form,  in  which  the  disease  is 
scattered  over  the  head  in  small  groiips  or 
as  single  stumps,  entirely  concealed  by  the 
healthy  hair  round.  This  form  of  the  dis- 
ease requires  esijecial  care  in  its  recognition 
and  treatment,  and  can  only  be  dealt  with 
by  Dr.  Alder  Smith's  method,  which  he 
thus  describes : — '  In  some  inveterate  cases 
— which  have  resisted  the  action  of  parasi- 
ticides— where  aU  the  patches  have  disap- 
peared and  the  disease  has  passed  into  the 
disseminated  va/riety,  I  beHeve  the  best 
chance  of  a  cure  is  to  subject  the  entire 
scalp  to  a  very  close  examination  with  a 
lens,  and  to  place,  by  aid  of  a  very  fine 
sable  brush,  a  minute  drop  of  croton  oU 
wherever  the  isolated  stumps  or  black  sjJots 
can  be  seen.  (A  case  where  black  dots  are 
observed  is  one  of  the  most  difficrdt  to  cure.) 
If  there  are  only  a  limited  number,  the  oil 
can  be  pressed  into  the  foUicles  by  running 
the  point  of  a  very  fine  blunted  gold  pin 
into  them  by  the  side  of  the  diseased 
stumps.  The  oil  usually  causes  a  pustide, 
and  the  loosened  stump  comes  out  with  the 
discharge,  or  can  afterwards  be  removed 
with  a  pair  of  forceps.' 

The  complications  of  ringworm  are 
not  many,  but  they  are  important — (1) 
Eczema  and  impetigo,  (2)  Kerion.  Eczema 
and  impetigo  of  the  scalp  are  very  trouble- 
Bome  additions  to  tinea  tonsurans,  for  they 


not  only  prevent  the  necessary  treatment  of 
the  latter  disease  being  carried  out  properly, 
but  they  often  favour  the  rapid  growth  of 
the  trichophyton.  The  best  plan,  under 
these  circumstances,  is  to  dry  up  the  eczema 
as  fast  as  possible,  and  when  that  is  cured, 
deal  with  the  ringwoim  chiefly  by  mild 
remedies,  such  as  boro-glyceride  and  the 
extraction  of  the  hau's  by  the  forceps. 

Kerion  is  a  peculiar  curcumscribed  swell- 
ing of  the  scalp  due  to  an  acute  inflamma- 
tion of  the  follicles,  which  become  dilated 
and  discharge  a  sticky  fluid.  The  portion 
of  the  scalj)  affected  forms  a  soft  raised 
BweUing,  wtdch  feels  boggy  to  the  touch,  and 
strongly  suggests  a  subcutaneous  abscess; 
and  under  the  erroneous  impression  that 
this  is  the  case  a  kerion  has  often  been  cut 
into,  to  the  disappointment  of  the  surgeon, 
who  finds  nothing.  The  kerion  should  be 
simply  treated  with  a  little  lead  lotion  on 
lint,  and  when  the  inflammation  subsides, 
the  hairs  over  the  part  affected  fall  out  and 
the  ringworm  is  cured. 

The  preventive  treatment  of  ringworm 
is  very  simple,  but  often  very  important  in 
large  families  of  small  children.  The  writer, 
in  common  vsdth  others,  formerly  recom- 
mended carbolised  glycerine  and  carboUsed 
oil  as  preventives,  but  a  more  extended 
experience  has  satisfied  him  that  these 
remedies  are  needless  and  disagreeable, 
and  do  not  always  answer  the  purpose  in- 
tended; indeed,  nothing  sticJcy  or  greasy 
should  be  used.  The  best  plan  is  to  keep 
the  hair  very  short  and  the  head  well 
washed  every  day  with  warm  water  and 
soap  ;  this  keeps  the  skin  and  hair  dry,  and 
at  the  same  time  hardly  allows  time  for  the 
ringworm  to  get  estabUshed. 

Medical  Certificates. —  It  cannot  be 
denied  that  it  is  often  very  difficult  to  say 
whether  a  case  of  ringworm  is  absolutely 
cured,  so  as  to  justify  a  formal  certificate 
to  that  effect.  This  is  not  surprising,  when 
it  is  remembered  that  a  single  remaining 
stump  containing  spores  may  form  a  centre 
from  which  the  ringworm  may  break  out 
again,  perhaps  weeks  or  months  after  it 
was  believed  to  be  cm-ed.  Even  the  most 
skilful  and  careful  medical  men  must 
sometimes  make  mistakes  in  this  matter. 
But  besides  these  excusable  mistakes,  there 
are  many  more  made  from  want  of  experi- 
ence and  want  of  care.  No  formal  certifi- 
cate ought,  of  com-se,  to  be  given  that  a  case 
of  ringworm  is  cured  without  a  most  careful 
examination.  Very  unfair  pressure  is  often 
brought  by  parents  to  bear  on  medical  men, 
in  order  to  induce  them  to  give  certificates 
prematm-ely  that  children  are  perfectly 
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cured  and  may  return  to  school  without 
risk  to  others.  There  are  of  coui-se  different 
degrees  of  risk ;  the  greatest  occurs  in  ele- 
mentary boarding  schools,  where  the  children 
are  young  and  consequently  very  suscep- 
tible, and  have  bedrooms  in  common,  and 
where  there  is  more  or  less  indoor  romping. 
Under  these  circimastances,  even  when  the 
treatment  is  carefully  carried  out,  there  must 
be  risks  of  the  disease  spreading.  In  the 
case  of  day-schools  where  the  children  do 
not  play  or  sleep  together,  the  risk,  under 
careM  treatment,  is  much  diminished.  In 
the  case  of  lads  of  fourteen  or  fifteen  under 
good  treatment,  who  have  separate  bed- 
rooms and  studies,  and  whose  active  asso- 
ciation with  other  boys  is  chiefly  in  outdoor 
games,  the  risk  is  reduced  to  a  minimum ; 
but  in  all  cases  it  is  the  duty  of  the  medical 
man  to  withhold  a  formal  certificate,  how- 
ever sUght  the  risk  may  be,  imtil  the  case 
is  quite  cured.  Egbert  LrvEiNGr. 
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EIASIS  VeKSICOLOE. 

TINNITUS.  See  Bab,  Internal,  Dis- 
eases of  the. 

TOES,  Amputation  of  the.  See  Foot, 
Amputations  in  the. 

TOES,  Dislocations  of  the.  See  Foot, 
Dislocations  of  Pones  of  the. 

TONGUE,  Diseases  of  the.— The  dis- 
eases of  the  tongue  will  be  treated  in  the 
following  order : — 

1.  Congenital  defects :  atrophy ;  hyper- 
trophy; tongue-tie.  2.  Inflammatory  dis- 
eases :  acute  glossitis ;  chronic  superficial 
glossitis.  3.  Leucoplakia  (ichthyosis).  4. 
Eruptions  or  rashes :  aphthae ;  wandering 
rash.  5.  Pigmentary  affections.  6.  Neu- 
ralgia :  paralysis.  7.  Tuberculous  disease, 
8.  SyphiHs.  9.  Non-cancerous  tumours  in 
and  beneath  the  tongue.    10.  Cancer. 

Atrophy  of  the  tongue  may  occur  as  a 
consequence  of  lesions  affecting  its  motor 
nerve-supply.  The  wasting  may  be  uni- 
lateral or  symmetrical,  and  the  degree  to 
which  it  occurs  will  vary  very  much  in 
correspondence  with  the  cause.  In  ordinary 
herniplegia  the  wasting  may  be  scarcely 
noticeable;  while,  on  the  other  hand,  in 
disease  of  the  medulla  oblongata  involving 
the  hypoglossal  nucleus,  or  after  injury  of 
the  hypoglossal  nerve,  the  atrophy  may  be 
considerable.  The  disease  requires  men- 
tion only  here,  as  no  question  arisfes  with 
respect  to  surgical  treatment. 

Congenital  absence  of  the  tongue  is 
excessively  rare,  as  are  also  defects  of  de- 


velopment to  a  less  extent,  in  the  form  of 
fissm-es  or  clefts. 

Hypertrophy  of  the  Tongue  (Ma- 
croglossia,  Prolapsus  Linguce)  is  a  com- 
paratively rare  disease.  Almost  always 
beginning  as  a  congenital  affection,  and 
ia  its  early  stages  often  overlooked,  it  may 
increase  in  severity  until  the  tongue  be- 
comes too  large  to  be  retained  within  the 
mouth.  It  may  even  project  beyond  the 
level  .of  the  hps  for  two  or  three  inches ; 
the  increased  gi-owth  being  helped  by  the 
m-itation  to  which  the  organ  becomes  sub- 
ject by  its  protrusion  from  the  mouth,  and 
its  greater  liabHity  to  be  injured  by  the 
teeth.  The  hypertrophy  may  affect  both 
sides  symmetrically  or  one  side  more  than 
the  other.  In  the  more  severe  cases,  from 
exposure  and  constant  irritation  the  mu- 
cous membrane  becomes  thickened  and 
callous,  and  in  some  parts  ulcerated  from 
pressure  on  the  teeth.  The  latter,  after  a 
time,  become  everted,  from  the  constant 
pressure  to  which  they  are  subject.  In  an 
extreme  case,  recorded  by  Chalk,  the  hyper- 
trophied  tongue  had  caused,  by  its  weight, 
dislocation  of  the  lower  jaw. 

The  disease  appears  to  be  essentially  a 
species  of  elephantiasis,  consistiug,  as  it 
does,  of  an  overgrowth,  especially  of  the 
lymphatic  tissues  of  the  organ.  It  is  al- 
most invariably  an  affection  of  infancy  and 
early  childhood.  In  FairHe  Clarke's  table 
of  forty-three  cases,  recorded  by  various 
observers,  the  disease  was  first  noticed 
either  at  birth  or  before  the  age  of  six 
years  in  all  but  one ;  and  in  this  instance 
the  disease  originated  in  mercurial  glossitis 
and  was  therefore  possibly  not  a  true 
lymphangeioma. 

Treatment. — The  best  and  only  reUable 
treatment  is  excision  of  as  much  of  the 
enlarged  organ  as  may  be  necessary  for 
enabling  it  to  be  retained  within  the  mouth. 
The  operation  may  be  performed  by  the 
knife,  ^craseur,  or  galvano-cautery.  The 
^craseur  is  probably  the  best.  A  couple  of 
broad  curved  needles  should  be  made  to 
perforate  the  tongue  immediately  in  fi'ont 
of  the  proposed  line  of  section,  and  the  wire 
or  whipcord  should  be  looped  over  and  be- 
hind them.  The  after-treatment  wiU  be 
the  same  as  after  excision  of  the  tongue  for 
cancer.    See  Macroglossia. 

In  mUd  cases  benefit  has  accrued  from 
direct  pressui'e  by  strapping;  and  in  a 
case  of  Teale's  by  pushing  the  tongue 
back  within  the  mouth,  and  keeping  it 
there  by  an  elastic  band  under  the  chin. 
But  such  measm-es  are  of  very  uncertain 
benefit. 
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True  liypertropliy  must  not  be  con- 
founded with  the  protrusion  of  the  tongue 
sometimes  seen  in  idiots  and  in  cases  of 
sporadic  cretinism. 

Tongue-tie. — Undue  shortness  of  the 
frsenum  hnguse  is  indeed  a  very  rare  affec- 
tion. When  it  exists,  the  tongue  cannot  be 
protruded  as  far  as  the  lower  lip,  and  the 
act  of  sucking  may  be  interfered  with. 

Treatment. — A  snip  of  the  frsenum  with 
blunt-pointed  scissors  is  all  the  treatment 
required  ;  the  scissor-points  being  directed 
away  from  the  under-surface  of  the  tongue 
and  towards  the  floor  of  the  mouth,  in 
order  that  the  ranine  artery  may  not  by 
any  chance  be  wounded.  Before  the  appli- 
cation of  the  scissors  the  frsenum  should 
be  stretched,  either  by  the  finger  and 
thumb,  or  by  means  of  the  notched  shield 
with  which  silver  directors  are  usually  pro- 
vided. 

Cases  have  been  related  in  which  the 
too  free  division  of  the  fr'senum  and  sub- 
jacent structures  has  led  to  the  sucking 
back  of  the  anterior  part  of  the  tongue  into 
the  fauces,  and  consequent  suffocation.  It 
is  difficult  to  beUeve  that  any  such  event 
could  happen  as  the  result  of  the  operation, 
if  properly  performed.  Similar  accidents 
from  undue  length  or  absence  of  the 
frfenum,  or  fe'om  malposition  of  the  tongue, 
with  defective  development  of  the  lower 
jaw  and  floor  of  the  mouth,  have  been  also 
recorded. 

Acute  Glossitis. — Acute  inflammation 
of  the  tongue  may  arise  from  direct  injury, 
especially  when  accompanied  by  the  intro- 
duction of  some  irritating  or  septic  matter, 
as  fi-om  a  wasp-sting,  or  fr-om  puncture 
by  a  foul  knife,  from  exposure  to  cold,  or 
from  the  undue  administration  of  mercury. 
It  may  occm:  also  as  a  sequela  of  the 
eruptive  fevers. 

At  first  cedematous  and  thickly  coated, 
the  tongue  becomes  swollen  and  acutely 
tender.  Subsequently,  it  may  become  dry 
and  red,  or  even  black.  Besides  filling  the 
mouth,  or  nearly  so,  on  its  own  account, 
it  is  commonly  pushed  up  to  the  palate 
by  inflammatory  swelling  of  the  subjacent 
parts.  Unable  to  protrude  or  even  move 
it,  the  patient  is  also  more  or  less  incapable, 
in  a  severe  case,  of  speaking  or  swallowing, 
while  respiration  may  be  also  much  im- 
peded. If  unrelieved,  the  tongue  may 
protrude  beyond  the  level  of  the  teeth. 

Acute  glossitis  may  end  by  gradual 
resolution,  or  by  more  or  less  weU-defined 
suppuration ;  the  symptoms  being  at  once 
relieved  on  the  escape  of  pus  from  the 
tongue  itself  or  from  the  tissues  beneath. 


In  very  rare  cases  the  inflarmnation  may 
end  in  sloughing. 

Treatment. — In  a  mUd  case  of  glossitis 
a  saline  purge  should  be  given,  followed  by 
a  draught  containing  gr.  x.-xx.  of  chlo- 
rate of  potash  every  fom*  hours.  The  mouth 
should  be  frequently  rinsed  with  a  warm 
lotion  of  permanganate  or  chlorate  of  po- 
tash, or  with  a  weak  solution  of  carbolic 
acid  (about  1  to  100). 

If  the  swelling  increase,  the  interior  of 
the  mouth  should  be  carefully  examined  for 
any  signs  of  localised  suppuration;  and  a 
suspicion  of  fluctuation  at  any  spot  should 
be  cleared  np  by  puncture  with  a  narrow 
abscess-knife,  the  operator  having  regard 
to  the  position  of  the  main  blood-vessels. 
If  no  sign  of  pus  be  detected,  an  incision 
of  an  inch  or  more  in  length  should  be 
made  in  the  dorsiun  of  the  tongue,  through 
the  mucous  membrane,  on  each  side  of  the 
middle  line ;  or  the  tongue  may  be  punc- 
tm'ed  in  several  places.  The  incisions  or 
punctures  should  be  made  sufficiently  for- 
ward to  be  within  reach  in  the  event  of 
undue  bleeding.  When  the  presence  of  pus 
is  suspected,  but  where  there  is  nothing  to 
indicate  its  exact  seat,  a  deep  puncture 
may  be  made  somewhere  in  the  middle 
line  either  of  the  tongue  or  the  anterior 
part  of  the  floor  of  the  mouth,  and  through 
this  a  probe-pointed  steel  director  may  be 
introduced  for  exploration.  When  the  swell- 
ing is  more  especially  in  the  sublingual 
tissues  the  exploratory  puncture  in  the 
middle  line  may  be  made  from  without, 
between  the  chin  and  hyoid  bone. 

The  more  acute  symptoms  are  usually 
relieved  by  the  means  just  referred  to  ;  but 
the  surgeon  should  be  prepared,  in  a  bad 
case,  to  perform  laryngotomy  or  trache- 
otomy. 

Chronic  Superficial  Glossitis. — 
Glossy  Tongue  (including  so-called  dys- 
peptic  ulcers). —  This  is  a  very  common 
disease  ;  the  morbid  appearances  presented 
by  the  tongue  being  due  to  repeated  attacks 
of  subacute  inflammation,  affecting  the  mu- 
cous membrane  and  submucous  tissue.  It 
is  generally  supposed  to  be,  in  most  cases, 
of  syphihtic  origin;  but  we  beUeve  this 
to  be  a  mistake,  and  that  syphilis  is  ac- 
countable for  only  a  minority  of  the  cases 
observed.  In  the  majority  of  cases  of  the 
disease,  which  is  one  chiefly  of  middle  Hfe, 
the  predisposing  causes  are  to  be  found  in 
dyspeptic  conditions,  especially  those  which 
are  the  result  of  injudicious  eating  and 
drinking,  while  the  disease  is  excited  by 
local  irritation — e.g.  smoking,  spirit-drink- 
ing, carious  and  foul  teeth,  and  the  like. 


Tongue,  Diseases  of  the 


633 


Sometimes,  no  sufficient  cause  can  be  dis- 
covered; but  the  disease  will  be  always 
foimd  to  be  aggravated  by  local  irrita- 
tion. 

The  appearances  presented  by  the  dis- 
ease are  very  characteristic ;  the  leading 
feature  being  an  excessive  smoothness  or 
glossiness  of  the  surface,  as  if  aU  the  pa- 
pillary stractm-es  had  been  rubbed  away. 
At  one  pai-t  the  smooth  siu'face  of  the 
tongue  is  red  and  as  if  raw ;  at  anotl^er, 
not  red  but  whitish,  as  if  smeared  with 
milk,  or  as  if  it  had  been  touched  with  a 
solution  of  nitrate  of  silver.  At  another, 
there  may  be  small,  superficial,  yellowish 
ulcers,  or  an  irregular  ulcerated  surface, 
excessively  tender  to  the  touch  or  to  any- 
thing hot  or  u-ritating.  "When  at  its  worst 
the  whole  tongue  may  be  swollen,  and 
indented  at  the  edges  by  the  teeth.  Here 
and  there,  remains  of  the  proper  papillary 
structure  may  be  still  visible. 

The  patient  complains  of  much  super- 
ficial pain  and  soreness,  especially  in  the 
movements  of  the  tongue  in  speaking  or 
eating. 

The  microscopic  characters  of  the  dis- 
ease are  what  might  be  anticipated  from 
the  naked-eye  appearances.  'Expressed 
shortly,  the  changes  consist  in  thinning  of 
the  epidermis,  with  destruction  of  the  pa- 
piUas  and  other  appendages ;  in  thickening 
and  increased  vascularity  of  the  corium, 
and  infiltration  of  its  superficial  layers  with 
nuclei  or  cells  '  (Buthn,  Med.-Chvr.  Trans., 
vol.  Ixi.). 

Treatment. —  Chronic  superficial  glos- 
sitis is  a  very  intractable  malady,  and 
treatment  should  be  directed  rather  to  re- 
moving all  the  causes  of  an  attack,  and  so 
preventing  its  recurrence,  than  to  giving 
medicines  with  an  expectation  of  quickly 
curing  the  disease  by  a  specific.  The  mis- 
taken notion  that  the  disease  is  almost 
always  syphiHtic  has  had  much  to  do,  pro- 
bably, with  faUiures  in  treatment.  The  pa- 
tient should  live  regularly  and  wholesomely, 
avoiding  all  spirituous  liquors,  and  taking 
alcohol  in  any  form  with  great  moderation. 
He  should  not  smoke ;  and  if  the  teeth, 
natural  or  artificial,  are  not  perfectly  smooth 
and  clean,  he  should  have  them  made  so 
as  far  as  possible.  Aperients  (as  blue  pill 
and  colocynth),  with  an  occasional  saline 
draught,  should  be  taken,  and  any  dys- 
peptic troubles  should  be  treated. 

_  The  mouth  should  be  rinsed  occasionally 
with  a  weak  carboUc  lotion  contaming  tinc- 
ture of  myiTh  and  eau-de-Gologne  ;  and 
any  ulcerated  surface  may  be  painted  with 
a  solution  of  sulphate  of  copper  (gi-.  iij.  to 


f  §j.  of  water),  or  chromic  acid  (grs.  x.  to  f^j. 
of  water). 

As  a  rule,  the  administration  of  iodide 
of  potassium  or  of  mercury  will  do  no 
good,  and  may  even  do  harm.  But  as  it  is 
not  easy  in  aU  cases  to  distinguish  simple 
superficial  glossitis  from  that  which  has  a 
syphdlitic  origin,  these  drugs  should  be  tried 
in  any  doubtful  or  intractable  case,  not 
in  ordinary  routine  fashion,  but  as  sup- 
plemB&ting  the  other  measures  referred  to. 

As  in  the  case  of  aU  long-standing  irri- 
tating affections  of  mucous  membrane  or 
of  skin,  chronic  superficial  glossitis  may 
be  followed  by  the  formation  of  epithelial 
cancer.    (See  LeucoplaMa.) 

Leucoplakia.  —  Ichthyosis,  Psoriasis, 
Keratosis,  Tylosis. — This  disease  of  the 
tongue,  best  termed  leucoplalcia,  has  at- 
tracted much  attention  during  the  last 
few  years,  chiefly  on  account  of  the  fact, 
to  which  notice  was  first  drawn  by  Hulke, 
that  it  not  infrequently  develops  into  epi- 
■  thehal  cancer.  The  dorsum  of  the  tongue 
is  more  or  less  covered,  usually  in  a  sym- 
metrical fashion,  by  whitish  patches,  which, 
however,  may  vary  much  in  size  and  aji- 
pearance  in  different  cases.  In  the  milder 
cases,  the  tongue  looks  as  if  it  had  lost 
its  papiUse,  the  surface  being,  in  the  part 
affected,  more  or  less  dry,  smooth,  and 
milky-white,  with  an  appearance,  often, 
of  minute  cross-hatching.  In  the  least 
marked  cases,  indeed,  there  is  little,  if  any- 
thing, to  distinguish  it  from  the  effects 
produced  by  long-standing  chronic  super- 
ficial glossitis.  The  disease  may,  however, 
present  appearances  in  different  cases, 
varying  from  a  mere  '  mUkiness '  of  the 
surface  to  a  thick  dead-white  or  yellowish 
covering,  which,  to  the  finger  passed  over 
it  seems  rough,  or  even  prickly,  and  which 
reminds  one,  in  its  general  aspect,  of  the 
sodden  epidermis  of  the  pahn  of  a  hand 
after  long  poulticuQg,  or  of  a  piece  of  rough 
and  discoloured  chamois  leather.  A  similar 
appearance,  but  less  marked,  is  very  com- 
monly seen  on  the  mucous  membrane  of 
the  cheek,  especially  just  within  the  corners 
of  the  mouth,  and  extending  from  this  part 
along  the  mucous  membrane  for  a  longer 
or  shorter  distance.  The  general  appear- 
ance of  the  patches,  especially  in  the  milder 
cases,  may  vary  in  the  same  individual 
fi:om  tirne  to  time,  probably  in  coiTespon- 
dence  with  the  care  taken  to  avoid  all  local 
irritation,  as  by  smoking  and  drhilcing. 

Differmg  so  much  as  the  cases  do  in 
their  naked-eye  characters,  it  is  not  as- 
tonishing that  the  microscopic  appearances 
are  found  to  differ  also.   Thus,  in  Hulke's 
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case  of  thick,  tough,  raised  patches,  to 
which  alone  (if  ever)  the  term  ichthyosis  is 
applicable,  the  microscopio  appearances 
were  those  of  '  extreme  hypertrophy  of  the 
filiform  papillae  and  their  sheaths.  These 
composite  papillae  had  an  average  diameter 
of  0"1  inch  at  their  base  and  the  average 
length  of  0-25  of  an  inch.  The  epithelial 
sheaths  of  the  secondary  papillae,  instead 
of  ending  separately  in  brushes,  cohered  in 
solid  masses '  (HuLke,  Trans.  Clin.  Soc, 
vol.  ii.).  In  cases  of  the  mildest  type,  on  the 
other  hand,  the  microscopic  appearances 
are  indistinguishable  from  the  effects  of 
chronic  superficial  glossitis,  and  may  be 
considered  identical  with  them.  In  other 
cases,  again,  both  mucous  membrane  and 
epithelium  are  thickened;  but  there  is  no 
extreme  hypertrophic  condition  of  the  pa- 
pillae on  the  one  hand,  nor  any  marked 
effacement  of  them  on  the  other  (Good- 
hart  ;  Sangster). 

Unless  the  mouth  be  irritated,  as,  for 
example,  by  smoking  and  drinking,  in  which 
case  the  symptoms  resemble  those  of  chronic 
superficial  glossitis,  the  disease  may  remain 
for  many  years  without  causing  any  notable 
trouble.  Its  importance,  however,  lies  in 
the  fact  that  after  a  variable  number  of 
years — it  may  be  ten,  twenty,  or  thirty,  or 
more — the  disease  may  develop  into  epithe- 
lioma, the  latter  being,  in  the  author's  ex- 
perience, usually  of  the  superficial,  warty 
kind.  In  how  many  cases  of  leucoplakia 
epithelioma  supervenes,  it  is  impossible  to 
say — possibly  in  only  a  small  minority, 
as  the  milder  forms  of  the  disease  are  not 
rare,  and,  giving  rise  to  no  symptoms, 
would  only  come  by  accident  under  the 
notice  of  the  surgeon. 

With  regard  to  the  origin  of  the  disease 
many  causes  have  been  assigned — syphilis, 
smoking,  drinking,  hot  foods,  and  all  other 
irritants.  These,  indeed,  make  the  disease 
worse,  and  may  act  possibly  as  exciting 
causes ;  but  it  frequently  exists  vrithout 
any  such  antecedents  being  discoverable. 
The  disease  is  much  more  common  in  men 
than  in  women.    See  Psoriasis  Buocaiis. 

Treatment. — The  most  important  treat- 
ment lies  in  the  careful  avoidance  of  every- 
thing which  may  irritate  the  mouth  or 
make  it  foul.  The  patient  should  abstain 
from  smoking  and  from  all  spirits;  he 
shoidd  live  on  plain  wholesome  food,  with 
little  or  no  wine  or  beer ;  care  should  be 
taken  that  no  soiurce  of  irritation  is  present 
in  the  shape  of  carious  or  sharp-edged 
teeth  or  in  connection  with  artificial  teeth. 
Mild  cleansing  or  alltaline  lotions  may 
be  used,  if  necessary.    Any  persistently 


ulcerated  spot  should  be  removed  by  the 
knife,  or  destroyed,  if  very  limited  in  extent, 
by  nitric  acid.  The  pain  produced  by  the 
latter  is  not  so  great  as  might  be  antici- 
pated, and  may  be  almost  aboUshed  by  the 
previous  application  of  a  20  per  cent,  solu- 
tion of  cocaine  (T.  Smith). 

ApHTHiE. — The  tongue  shares,  with  the 
inside  of  the  Hps  and  cheeks,  a  special 
hability,  especially  in  infancy  and  early 
cliildhood,  to  the  formation  of  small  whitish 
spots  or  ulcers  commonly  termed  aphthce. 
Two  varieties  of  this  affection  may  be  fauly 
differentiated  one  from  the  other — viz.  (1) 
simple  follicular  or  aphthous  stomatitis,  and 
(2)  thrash. 

(1)  Aphthous  Stomatitis  is  characterised 
by  the  appearance  of  small  yellowish  vesi- 
cles, which  soon  break  and  leave  super- 
ficial ulcers,  of  about  the  size  of  a  pin's 
head,  with  a  whitish  or  yellowish  sm-face 
and  sharply  cut  edge  with  vivid  red  areola. 
Such  ulcers,  which-  may  be  single  or  mul- 
tiple, are  usually  acutely  tender,  and  cause 
much  pain  when,  in  the  movements  of  the 
tongue  in  speaking  or  eating,  they  undergo 
firiction  against  the  teeth.  Although  most 
common  in  early  Ufe,  foUicular  stomatitis 
in  a  mild  fonn  is  not  rare  in  adults,  and, 
in  both  cases,  is  commonly  associated  with 
a  furred  tongue  and  other  indications  of  a 
disordered  condition  of  the  digestive  organs. 
In  a  severe  case,  the  Httle  ulcers  may,  some 
of  them,  become  confluent  and  assume  the 
form  of  so-caUed  ulcerative  stomatitis ; 
but  this  condition  is  less  common  in  the 
tongue  than  in  the  gums  and  inside  of  the 
cheeks,  when  it  sometimes  rather  closely 
imitates  the  appearances  seen  in  true  can- 
crum  oris.    See  Stomatitis. 

Treatment. — Saline  aperients,  followed 
in  an  adult  by  the  administration  of  dilute 
mineral  acid  in  a  bitter  infusion,  form 
the  best  constitutional  treatment ;  and  the 
mouth  should  be  rinsed  occasionally  with  a 
lotion  of  borax  (gr.  xx.  ad  f^j.  of  water)  or 
carbolic  acid  (1  to  100),  and  containing  a 
little  eau  de  Cologne. 

Chlorate  of  potash  is  almost  a  specific 
for  ulcerative  stomatitis,  and  should  be 
administered  internally  in  gr.  v.-x.  doses, 
as  well  as  appUed  locally  in  a  satm-ated 
aqueous  solution. 

(2)  Thrush. — The  characteristic  small 
whitish  or  yellowish  spots  in  '  thrash '  are 
much  more  niunerous  than  in  simple  folli- 
cular stomatitis  ;  the  tongue  and  other  parts 
affected  looking  as  if  thickly  dotted  over 
with  tiny  particles  of  curd,  which  in  se- 
vere examples  of  the  disease  may  coalesce 
and  form  patches  of  false  membrane.  The 
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white  spots  are  firmly  adherent  to  the 
mucous  membrane,  and  when  peeled  off 
leave  the  surface  red  and  sometimes 
abraded.  There  is  some  heat  as  well  as 
tenderness  in  the  parts  affected. 

Thrush  is  especially  a  disease  of  infancy 
(although  it  is  met  with  sometimes  in  the 
com-se  of  wasting  diseases  of  adults),  and  is 
almost  invariably  associated  with  disordered 
nutrition ;  the  little  patients  being  more 
or  less  emaciated,  and  frequently  suffering 
from  diarrhoea,  with  green  and  fetid  mo- 
tions. Although  thrush  depends  essen- 
tially on  disordered  nutrition  arising  most 
commonly  from  improper  or  insufficient 
food,  there  is  no  doubt  of  its  being  imme- 
diately associated  with  the  development  in 
the  diseased  epithehum  of  a  microscopic 
vegetable  fungus  {p'idium  albicans),  which, 
if  it  does  not  constitute  the  essential  cause 
of  the  local  disease,  may  be  considered  to 
aggravate  its  symptoms. 

Treatment. —  The  predisposiug  causes 
of  '  thrush ' — insufficient  or  improper  food, 
sour  milk,  want  of  cleanliness  in  regard  to 
feeding-bottles  and  other  vessels — and  the 
diarrhoea  which  ensues  as  a  consequence, 
all  suggest  the  general  treatment  which  is 
in  most  cases  requisite.  Local  treatment 
is  also  important.  Dr.  West  advises  that 
the  mouth  should  be  carefully  wiped  out 
with  a  piece  of  soft  rag  dipped  in  a  little 
warm  water  after  every  time  food  has  been 
given,  and  that,  afterwards,  a  lotion  of 
borax  (gr.  xx.-5ss.  to  fsj.  of  water)  should 
be  applied.  If  the  borax  seem  insufficient, 
a  rmld  carbolic  acid  lotion  (1  to  100  of 
water),  or  one  containing  permanganate  or 
chlorate  of  potash,  may  be  employed.  In 
adults,  aphthous  ulceration  of  the  tongue, 
whether  associated  or  not  with  the  presence 
of  o'idivm,  alhica/ns,  is  a  painful  affection, 
and  is  usually  met  with  in  the  last  stages 
of  wasting  diseases,  as  cancer  and  tubercle. 
Various  remedies  are  usually  required  for 
its  treatment ;  sometimes  one  appearing  to 
answer  best  and  sometimes  another.  In 
addition  to  the  means  above-mentioned  a 
lotion  of  sulphite  of  soda  (5j.  to  f^j.  of 
water)  may  be  tried ;  or  a  lotion  containing 
glyccrinima  boracis  and  water  ia  various 
proportions.  In  some  cases,  when  the 
tongue  is  very  dry,  great  comfort  is  given 
by  painting  it  with  a  camel's-hair  brush 
dipped  m  pure  glycerine  (Cotter). 

Wandkring  Eash.  — This  very  rare 
disease,  the  first  account  of  which,  in  this 
country,  we  owe  to  Mr.  Arthur  Barker  {Pa- 
thological Soc.  Trans.,  vol.  xxxi.)  is  charac- 
terised by  the  appearance  of  small  circlets 
or  crescentic  bands  of  light-coloured  •  rash.' 


These  extend  rapidly,  and  wander  from 
place  to  place  centrifugaUy  over  the  dorsum 
and  occasionally  the  borders  and  under- 
surface  of  the  tongue ;  what  was  only  a 
round  whitish  or  yellowish  spot  in  the 
morning  may  have  become  a  large  ring  in 
the  afternoon,  and  have  totally  disappeared 
a  few  hours  later.  Itching  and  salivation 
sometimes  accompany  it,  and  form  its 
leading  symptoms.  In  some  cases  it 
causes.,  scarcely  any  symptoms,  and  the 
patient  may  be  unaware  of  its  existence. 
Its  resemblance  in  appearance  to  ringworm 
is  very  striking,  but  the  disease  appears, 
from  Barker's  observations,  to  be  not 
parasitic. 

With  respect  to  prognosis,  there  ap- 
pears to  be  nothing  to  fear  beyond  the  dis- 
comfort arising  from  the  itching ;  no 
serious  sequelae  having  been  noticed,  even 
in  cases  in  which  the  disease  has  lasted  for 
some  years. 

Treatment,  whether  local  or  constitu- 
tional, has  little  or  no  effect  on  its  progress. 

Pigmented  Tongue.  —  Of  pigmented 
tongues  there  are  several  varieties.  In 
one  of  the  most  marked  (blacJe  tongue)  the 
disease  appears  in  the  form  of  an  oval  or 
circular  patch  placed  in  the  middle  line  of 
the  dorsum,  and  is  caused  by  the  deposit 
of  some  black  material  in  the  thick  epi- 
thelial investment  of  the  papillse,  especially 
the  filiform,  which  may  be  at  the  same 
time  abnormally  elongated.  The  black 
patch  may  vary  in  size  at  different  times  ; 
in  some  instances  almost  the  whole  of  the 
dorsum  being  affected.  The  cause  of  the 
disease  is  unknovra.  It  gives  rise  to  no 
symptoms  as  a  rule,  and  requires  no  treat- 
ment. 

In  another  variety  of  black  tongue  the 
disease  takes  the  form  of  small  black  dots 
and  patches,  most  marked  on  the  edges  of 
the  tongue  and  seated  apparently  rather 
in  the  corium  than  in  the  epithelial  cells. 
Similar  dots  and  patches  may  be  seen  on 
the  tongue  in  Addison's  disease.  The  pos- 
sibility of  black  tongue  being  produced  by 
an  intentional  or  accidental  application  of 
colouring  matter  by  the  patient,  should  be 
borne  in  mind. 

Xanthelasma  of  the  tongue  is  very  rare  ; 
but  a  well-marked  case  has  been  not  long 
since  reported  by  Dr.  Wickham  Legg,  in 
which  the  disease  appeared  not  only  in 
some  of  the  more  usual  situations,  but  also 
in  the  form  of  yellowish,  slightly  raised 
patches  on  the  sides  of  the  tongue. 

Neuralgia.  —  Neuralgia,  affecting  the 
tongue  chiefly  or  exclusively,  is  a  rare 
disease.   It  does,  however,  occasionally 
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occur,  and,  like  cases  of  the  same  affection 
in  other  parts,  may  be  exceedingly  obsti- 
nate under  all  treatment.  Beyond  the 
measm-es  which  would  be  tried  as  a  matter 
of  com-se,  such  as  large  doses  of  quinine 
and  careful  attention  to  anything  wrong  in 
the  general  health,  may  be  recommended 
the  local  appHcation  of  menthol  (Butlin) 
or  of  solution  of  cocaine,  four  to  twenty  per 
cent.,  or  the  local  injection  of  morphia,  be- 
gumiug  with  a  smsJI  dose  only  (gr.  |  or  |), 
and  cautiously  increasing  it  if  necessary. 

If  the  disease  does  not  yield  to  these 
measures,  the  operation  of  stretching  or 
division  of  the  g^ustatory  nerve  may  be 
performed.    See  Gustatory  Nekve. 

Tubercle  :  Lupus.  —  Tuberculous  or 
scrofulous  ulceration  of  the  tongue  is  a  rare 
disease,  although  possibly  less  rare  than  is 
generally  supposed,  on  account  of  its  not 
being  sufficiently  distinguished  from  the 
mxich  more  common  syphihtic  and  can- 
cerous affections  of  the  organ.  It  usually 
presents  itself  in  the  form  of  an  cedematous, 
glazed,  inflamed  ulcer  with  yellowish  sur- 
face, very  tender,  but  not  fissured  or  warty 
or  sloughing,  or  suggesting  the  idea  of 
much  new-growth.  In  almost  all  cases  the 
patient  is  the  subject  of  other  scrofulous 
manifestations.  There  is  either  scrofulous 
or  lupoid  ulceration  in  the  throat,  or  sup- 
puration of  a  hke  kind  in  the  cervical 
glands,  or  the  patient  is  the  subject  of  ad- 
vanced phthisis — laryngeal  or  pulmonary. 
The  tip  and  edges  of  the  tongue  are 
favourite  sites  for  the  tuberculous  ulcer, 
but  it  may  attack  any  part  of  the  organ. 

Diagnosis. — The  only  form  of  syphUitio 
ulcer,  with  which  the  tuberculous  is  hkely 
to  be  confounded,  is  the  tertiary  or  giun- 
matous ;  and  from  this  the  diagnosis  is  not 
very  difELcult,  if  the  history  and  accompany- 
ing conditions  are  carefully  considered.  The 
tuberculous  ulcer  is  usually  much  cleaner 
than  the  syphilitic ;  the  glazed  and  raw 
surface  being  more  hke  that  of  an  ordinary 
inflamed  but  sluggish  and  irregular  wound, 
produced  by  some  injury.  The  acute  ten- 
derness of  the  ulcer  is  also  characteristic, 
especially  when  it  involves  the  tip  or  edges, 
and  is  more  likely  to  lead  to  the  disease 
bemg  confoimded  with  a  cancerous  than  a 
syphihtic  ulcer.  The  absence  of  other  evi- 
dences of  syphilis  is  also  important,  and 
last,  but  not  least,  as  a  diagnostic  indica- 
tion, is  the  failure  of  iodide  of  potassium 
to  give  any  marked  reUef.  Frequently, 
the  early  age  of  the  patient  affords  help  in 
diagnosis. 

The  diagnosis  of  tuberculous  ulceration 
from  cancer  is  not  always  easy ;  the  pain 


and  distress  in  both  being  often  very  great, 
and  the  failuro  of  aU  remedies  to  give  le- 
lief  being  about  equally  marked.  But  in 
the  tuberculous  tongue  there  is  less  evidence 
of  infiltration  by  new-growth;  its  general 
aspect  being  rather  that  of  an  irregular 
inflamed  ulcer  than  of  tumour.  There  is 
comparatively  httle  adhesion  of  the  tongue 
to  neighbouring  parts,  even  when  the  disease 
has  long  existed;  and  although  remedies 
give  but  Httle  rehef,  the  progress  to  evil  in 
the  scrofulous  ulcer  is  much  less  rapid. 

A  valuable  mean's  of  diagnosis  may  also 
be  afforded  by  gently  scraping  the  surface 
of  the  ulcer,  and  examining  the  specimen 
mixed  with  a  drop  of  water  imder  the  mi- 
croscope. 

Treatment. — The  general  treatment  of 
scrofulous  disease  in  the  tongue  is  identical 
with  that  which  would  be  appropriate  to 
tubercle  in  the  larynx  or  lung.  For  local 
treatment  see  Palliative  treatment  of 
Ga/ncer  of  Tongue.  In  a  case  in  which 
the  disease  is  well-defined  and  compara- 
tively limited,  erasion  by  means  of  a  Volk- 
mann's  spoon,  followed  by  the  apphcation 
of  nitrate  of  silver  or  of  iodoform,  may  be 
tried.  Excision  is  sometimes,  though  rarely, 
advisable. 

Lupus  vulgaris  affecting  the  tongue 
may  be  considered  to  be  included  in  what 
has  been  said  regarding  tuberculous  disease. 
So  far  as  any  diagnosis  between  the  one 
form  of  strumous  disease  and  the  other  is 
possible,  it  wiU  be  found  in  the  presence  or 
absence,  at  the  same  time,  of  lupus  of  the 
face  or  nasal  passages  or  pharynx.  The 
treatment  is  the  same  for  both. 

Syphilis. — Syphilis  affecting  the  tongue 
may  take  the  form  of — {a)  chancre;  (&) 
condylomata  or  mucous  patches,  or  super- 
ficial irregular  ulceration ;  (c)  tertiary 
syphihtic  deposits  (gummata)  or  ulceration. 

{a)  Chancre  is  exceedingly  rare,  and 
needs  only  to  be  mentioned. 

(6)  Condylomata  and  mucous  patches 
are  almost  always  accompanied  by  similar 
manifestations  of  syphilis  in  other  parts  of 
the  mouth  and  elsewhere,  as  on  the  penis 
and  about  the  anus.  They  require  no 
special  description.  "When  not  in  the  form 
of  condylomata,  secondary  syijluhtic  ulcer- 
ation of  the  tongue  takes  the  form,  usually, 
of  an  irregular  whitish  or  yellowish  super- 
ficially ulcerated  or  abraded  sm'face,  espe- 
cially along  the  edges.  The  tonsils  are 
usually  ulcerated  at  the  same  time,  and 
the  corners  of  the  mouth  may  be  fissured. 

With  regai-d  to  treatment,  it  wiU  suffice 
here  to  say  that  mercury  should  be  cau- 
tiously administered  either  by  the  mouth 
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or  by  inunction.  See  Iiotnotion  ;  Syphilis. 
Much  benefit  will  be  produced  also  by  local 
treatment,  as  by  painting  with,  a  solution  of 
chromic  acid  (gr.  x.  ad  £3].  of  water)  or  a 
solution  of  the  cyanide  of  mercury  (gr. 
XV.  to  f5j.  of  water). 

Ulceration  of  the  tongue  produced  by 
the  injudicious  administration  of  mercm-y 
may  be  confovinded  with  syphilis,  and  is 
often  associated  with  it.  The  foul  breath, 
the  spongy  gums,  the  oedematous  and  in- 
dented tongue,  with  the  history,  will  guide 
to  a  correct  diagnosis ;  which  will  be  con- 
fii-med  by  the  good  effects  of  a  saUne  pm-ge, 
with  cleansing  lotions,  as  of  chlorate  of 
potash  (gr.  x.  ad  f5j.  of  water)  or  carbohc 
acid  (1  part  to  100  of  water  with  a  little 
eau  de  Cologne). 

(c)  Tertiary  syphilis  of  the  tongue 
usually  takes  the  form  of  gummata,  which 
may  or  may  not  be  ulcerated  or  sloughing. 
"When  the  surface  is  unbroken,  the  disease, 
in  the  form  of  tough  nodules  or  tuber- 
cles, may  be  situate  in  any  part  of  the 
tongue,  but  rather  on  the  dorsum  than  the 
edges.  These  are  very  irregular  both  as  to 
number  and  individual  size,  and  are  not 
commonly  either  very  tender  or  painful. 
Sometimes,  they  are  crowded  together  so 
as  to  give  to  the  tongue  a  very  irregular 
surface,  with  apparently  deep  furrows  or 
fissures  ;  but  ^he  latter  are  not  necessarily 
ulcerated  or  even  abraded.  When  no  ul- 
ceration or  abrasion  is  present,  such  a 
tongue  may  give  the  patient  but  little 
trouble ;  while  at  another  time  there  may 
be  considerable  distress  in  consequence  of 
some  glossitis  and  superficial  ulceration, 
with  temporary  enlargement  of  the  tuber- 
cles ajid  apparent  deepening  of  the  fissm'es. 
In  another  case,  the  gumma  may  slough  or 
ulcerate,  leaving  a  deep  cavity  with  irre- 
gular walls  and  up-standing  edges;  the 
general  appearance  sometimes  closely  simu- 
lating mahgnant  disease. 

As  a  rule,  the  diagnosis  between  syphiHs 
and  epithehal  cancer  is  not  difficult.  The 
best'  diagnostic  signs  of  syphilis  are — (a)  the 
comparative  absence  of  pain  and  of  tender- 
ness, especially  on  making  firm  pressure ; 
(6)  the  tongue  is  not  fixed  by  adhesions 
even  in  severe  cases  of  syphilis;  (c)  tertiary 
syphiUtic  ulcers  are  usually  in  some  part 
of  the  dorsum  rather  than  on  the  edge, 
and  are  not  usually  single ;  the  remainder 
of  the  tongue  is  also  commonly  more  or  less 
affected  ;  (tZ)  there  is  no  marked  salivation 
from  reflex  irritation;  (e)  a  syphilitic  tongue, 
likely  to  be  confounded  with  cancer,  should 
be  rapidly  and  greatly  benefited  by  the 
internal  administration  of  iodide  of  potas- 


sium ;  (/)  the  presence  or  absence  of  any 
history  of  primary  syphilis  should  be  also 
duly  (but  not  unduly)  weighed  in  making  a 
diagnosis. 

Treatment. — The  treatment  of  tertiary 
syphilis  of  the  tongue  lies  in  the  in- 
ternal administration  of  iodide  of  potas- 
sium, either  by  itself  or  combined  with 
small  doses  of  mercm'y.  Calomel  va- 
pour-baths, if  carefully  given,  are  also 
useful^  or  mercmy  may  be  given  by  in- 
unction. See  Inunction;  Syphilis.  The 
local  treatment  is  the  same  as  that  advised 
for  secondary  syphilitic  ulceration.  It  fre- 
quently happens  that  a  long-standing  dis- 
ease of  the  tongue,  which  is  undoubtedly  in 
its  origin  and  even  in  appearance  syphilitic, 
is  really  not  syphiHtic,  and  requires  quite 
different  treatment  from  that  just  men- 
tioned. Tongues  scarred  and  tuberculated 
by  old  syphihtic  ulceration  may  never  re- 
gain their  normal  texture,  although  the 
syphilitic  element  fades  away  by  lapse  of 
time,  or  is  cm'ed  by  treatment.  Such 
tongues  are  easily  irritated  by  injudicious 
eating  and  drinking  into  an  extremely  sore 
and  troublesome  condition,  and  the  patient 
gets  httle  or  no  benefit,  and  may  even  get 
harm,  from  the  quantities  of  iodide  of  po- 
tassium or  of  mercmy  which  are  being 
constantly  taken.  Such  cases  requu-e 
treatment  identical  with  that  mentioned 
under  the  head  of  Chronic  Superficial 
Glossitis. 

NON-MALIGNANT    TUMOURS.  —  TumOUrS 

of  the  tongue  (using  the  tenn  in  its  usual 
sense)  are  almost  always  cancerous.  But 
others  are  occasionally  met  with.  Simple 
wart  or  papilloma,  mucous,  hydatid,  and 
other  cysts,  fatty  and  fibrous  tumom-s, 
keloid,  enchondroma,  and  sarcoma  have 
been  all  recorded.  All  are  rare,  and  space 
permits  here  only  mention  of  them. 

N^vus. — Naevus  of  the  tongue  is  a 
somewhat  rare  affection.  It  presents  no 
difficulty  in  diagnosis  ;  the  general  appear- 
ance and  characters  resembling  very  much 
those  which  are  so  famihar  in  the  case  of 
the  skin.  The  pm-pUsh  smooth  sweUing, 
dotted  here  and  there  with  red,  which 
disappears  on  pressra-e  and  quickly  reap- 
pears when  the  pressm-e  is  removed,  without 
hardness  or  pain  or  tenderness,  can  scarcely 
be  mistaken  for  any  other  disease.  As  a 
i-ule,  njBvi  give  no  trouble,  and  but  rarely 
require  any  treatment;  and  unless  they 
cause  inconvenience  by  their  size  or  bleed 
from  injury  by  the  teeth,  they  should  not 
be  interfered  with,  especially  as  they  share, 
with  similar  growths  in  the  skin,  a  ten- 
dency to  wither  as  age  advances. 
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Occasionally,  it  is  necessary  to  remove 
a  najvus,  and,  in  this  case,  the  knife  or 
scissors  may  be  employed  if  the  tumour  is 
small;  the  operator,  after  securing  the 
tongue  by  a  thread  passed  through  its  tip, 
cutting  into  the  sound  tissue  around  the 
jLffivus,  and  not,  if  it  can  be  avoided,  into  the 
nsevus  itself.  In  cases  of  more  extensive 
disease,  removal  by  the  ecraseur  is  prefer- 
able, the  operation  being  planned  after 
much  the  same  fashion  as  for  other  tu- 
mours. In  some  cases,  the  application  of 
the  actual  cautery  or  galvano-cautery  to  the 
nffivus,  as  in  the  case  of  some  nsevi  of  the 
skin  and  subcutaneous  tissue,  is  advisable, 
in  lieu  of  the  more  complete  removal  by 
the  knife.  Paquelin's  cautery  is  conve- 
nient for  the  purpose;  one  of  the  more 
pointed  instruments,  at  a  dull-red  heat, 
being  introduced,  here  and  there,  for  a  few 
moments  into  the  substance  of  the  growth. 

Cirsoid  aneurism  of  the  tongue  is  very 
rare.  In  a  case  recorded  by  Sir  Joseph 
Fayrer,  which  bore  a  superficial  resemblance 
to  a  large  ranula,  and  which  was  subject 
on  occasion  to  severe  hsemorrhages,  much 
benefit  was  obtained  from  the  injection  of  a 
strong  solution  of  tannic  acid. 

Warty  Tongue.  —  Sago  Tongue.  —  A 
rare  but  well-marked  disease  of  the  tongue 
is  sometimes  seen  in  which  the  organ  is  at 
one  part  warty  or  papillated ;  the  individual 
projections,  however,  not  looking  like  en- 
larged lingual  papUlffi,  but  having  a  gela- 
tinous semi-transparent  aspect,  not  unlike 
boiled  sago-grains.  The  part  of  the  tongue 
affected  is  generally  thickened. 

Unless,  by  chance,  the  tongue  is  bitten 
from  its  projecting  between  the  teeth,  no 
symptoms  are  perceptible  by  the  patient, 
and  the  disease  may  be  discovered  only  by 
accident. 

The  disease  is  probably,  in  its  origin, 
nsEvoid ;  the  peculiar  appearances  observ- 
able being  caused  by  a  degeneration  of 
the  n£Evus  structure.  No  treatment  is  re- 
quired. 

Cancer. — Cancer  of  the  tongue,  which 
may  be  said  to  be  always  epitheHomatous, 
may  begin  either  as  a  smaE  lump  or  warty 
tubercle,  or  as  a  small  ulcer  or  fissure,  with 
hard  edges,  and  tender  on  pressure.  Un- 
fortunately, it  is  only  in  a  small  minority 
of  cases  that  the  surgeon  is  called  upon  to 
diagnose  the  disease  at  a  very  early  stage. 
Much  more  frequently,  the  disease  is  more 
advanced  when  the  patient  seeks  relief,  and 
is  then  in  the  form  either  of  a  warty  or  ul- 
cerated mass,  which  projects  sUghtly  from 
the  surface  but  is  connected  with  it  by  a 
broad  base,  which  dips  down  more  or  less 


deeply  into  the  substance  of  the  tongue ; 
or,  on  the  other  hand,  in  the  form  of  a  well- 
defined  ulcer,  somewhat  excavated,  with 
hard  edges,  which  seem  infiltrated  in  the 
substance  of  the  tongue.  As  the  disease 
extends,  it  gradually  encroaches  on  neigh- 
bouring parts,  infiltrating  not  only  the 
muscular  substance  of  the  tongue,  but  the 
mucous  membrane  and  other  structures 
which  form  the  floor  of  the  mouth,  and 
even  the  gum  and  the  lower  law. 

The  mobility  of  the  tongue  is  by  degrees 
more  and  more  interfered  with,  as  it  be- 
comes bound  dovm  by  the  encroachments 
of  the  disease  on  neighbouring  structures. 
Speech,  mastication,  and  deglutition  are 
all  painful  and  difficult.  Apart  from  any 
movement,  moreover,  the  tongue  is  the 
seat  of  acute  neuralgic  pain,  which  radiates 
to  other  parts,  especially  to  the  ear  and 
side  of  the  head ;  while,  by  reflex  excitation, 
the  salivary  and  mucous  glands  are  stimu- 
lated to  secrete  profusely.  The  lymphatic 
glands  beneath  the  jaw  are  usually  more  or 
less  enlarged  and  tender,  when  the  disease 
in  the  mouth  has  begun  to  give  rise  to 
much  pain  and  irritation ;  but  in  the  early 
stages  of  the  affection  this  symptom  may 
not  be  present. 

Diagnosis.  —  The  diseases  with  which 
cancer  of  the  tongue  is  most  likely  to  be 
confoimded  are — (1)  tertiary  syphiUs,  (2)  tu- 
berculous ulcer,  (3)  simple  ulcer  from  irrita- 
tion. 

(1)  From  syphilis,  cancer  is  best  distin- 
guished, at  an  early  stage,  by  its  hard  edge 
and  excessive  tenderness,  the  patient  winc- 
ing on  even  moderate  pressiure ;  while,  a 
little  later,  the  tendency  to  adhesion  of  the 
tongue  to  neighbouring  parts,  the  increas- 
ing pain  of  a  neuralgic  character,  radiating 
to  the  jaw  and  side  of  the  head,  the  ex- 
treme tenderness,  with  largely  increased 
secretion  of  saHva,  leave  but  little  doubt 
as  to  diagnosis,  even  apart  from  the  extent, 
very  various  in  different  cases,  to  which  the 
infiltration  by  new-growth  and  the  destruc- 
tion by  tdceration  have  extended.  If  the 
neighbouring  l5Tnph-glands  are  enlarged, 
there  may  be  the  less  doubt  regarding  the 
nature  of  the  disease ;  but  the  absence  of 
such  enlargement  counts  for  very  little  at 
an  early  stage,  and  should  be  disregarded 
in  makmg  a  diagnosis. 

Absence  of  history  of  primary  or  se- 
condaiy  syphilis  is,  of  course,  to  be  counted 
as  a  diagnostic  sign  in  favour  of  the  malig- 
nant nature  of  the  disease ;  but  its  presence 
should  be  reckoned  as  of  slight  value  only 
in  a  case  which,  on  other  groimds,  seems 
cancerous.    A  patient  who  has  suffered 
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from  syphilis  is  not  less  likely  to  have  can- 
cer than  another. 

(2)  From  the  tuberculous  ulcer,  cancer 
may  be  best  distinguished  by  the  symp- 
toms mentioned  in  connection  with  the 
former. 

(3)  A  chronic  simple  ulcer,  produced  by 
irritation  from  a  sharp  tooth  or  artificial 
tooth-plate,  or  the  Kke,  may  occasionally 
give  rise  to  a  suspicion  of  the  presence  of 
cancer.  The  absence  of  a  hard  edge  or 
base  will  usually  distinguish  it ;  and,  with 
proper  care,  the  presence  of  anything  in 
the  mouth  likely  to  cause  such  an  ulcer  will 
not  be  overlooked.  Care  should  be  taken, 
however,  not  to  treat  too  hghtly  any  ap- 
parently simple  ulcer  ;  inasmuch  as  a  can- 
cerous sore  may,  at  its  beginning,  attract  a 
patient's  notice  in  consequence  of  friction, 
which  to  a  healthy  tongue  would  have  been 
imperceptible. 

In  cases  of  doubtful  diagnosis  between 
cancerous  and  other  ulcerations  of  the 
tongue,  valuable  help  is  sometimes  got  by 
gently  scraping  the  surface  of  the  ulcer,  and 
examining  what  is  obtained  under  the  mi- 
croscope. In  the  case  of  a  non-cancerous 
ulcer,  only  elements  will  be  found  such  as 
might  be  afforded  by  any  simple  ulcerating 
surface,  '  pus  and  blood-corpuscles,  debris  of 
food,  schisiomycetes,  and  even  epithelium. 
But  the  epitheKum  bears  no  resemblance 
to  that  derived  from  the  cancerous  ulcers. 
It  is  well  formed,  of  more  equal  size,  and 
regular  shape — not  granular,  and  the  nuclei 
are  exceedingly  small  in  comparison  with 
the  large  size  of  the  cells.'  On  the  other 
hand,  'the  scrapings  of  cancerous  ulcers 
contain  always  numerous  epithehal  cells, 
in  addition  to  pus-  and  blood-corpuscles, 
and  debris  of  food,  and  schizomycetes.  But 
the  epithelium  differs  widely  from  the 
healthy  epitheUmn  of  the  tongue.  The 
cells  vary  much  in  shape  and  size,  and 
often  present  singularly  distorted  forms; 
their  nuclei  are  always  much  larger  than 
those  of  normal  cells,  and  sometimes  there 
are  several  nuclei  or  even  nucleated  cells 
within  the  larger  ceUs ;  while  a  greater  or 
less  quantity  of  granular  material  always 
occupies  the  interior  of  the  cells.  Not  in- 
frequently ceU-nests  or  fragments  of  cell- 
nests  may  be  observed '  (Butlin). 

The  microscopic  appea/rcmces  of  epithe- 
lioma of  the  tongue  resemble  very  closely 
those  seen  in  the  like  disease  of  other  parts 
of  the  body.  '  Processes  of  epithelium  dip 
down  from  the  epidermis  into  the  subjacent 
textTires.  These  processes,  however  nume- 
rous they  are  or  large  they  may  become, 
do  not  usually  combine  to  form  a  continu- 


ous mass  or  solid  block  of  epithelial  ceUs, 
but  become  connected  at  short  intervals  by 
horizontal  bars  of  cells,  so  as  to  enclose 
what  look  like  areas  of  irregular  fonn. 
These  areas  are  reaUy  spaces,  communi- 
cating freely  between  the  anastomosing 
bands  of  epithelium,  filled  with  the  altered 
tissues  of  the  tongue,  infiltrated  with  leuco- 
cytes.' '  CeU-nests  may  be  discovered  with- 
out difficulty  in  almost  every  epithelioma 
of  th,eJiongue.  Often  large  and  well-formed, 
they  rarely  present  the  horny  and  finely- 
stratified  appearance  of  similar  structures 
seen  in  squamous  carcinoma  of  the  skin, 
but  rather  resemble  the  ceU-nests  which 
may  be  observed  in  the  epidermis  of  the 
normal  tongue '  (Butlin). 

The  duration  of  Ufe  in  cases  of  epi- 
theHoma  of  the  tongue  is  very  different 
in  different  instances.  It  may  be  measm'ed 
sometimes  by  a  few  months,  in  other  ex- 
amples by  many  years.  In  a  very  few  we 
may  hope  that  the  disease  has  been,  by 
sui'gical  operation,  completely  eradicated. 
"When  fatal,  the  disease  almost  always  de- 
stroys by  long  continuance  of  paia,  dis- 
charge, and  interference  with  the  swallow- 
ing of  food;  the  end  beiag  hastened  in 
many  cases  by  hsemorrhage  from  vessels, 
of  larger  or  smaller  size,  laid  open  in  the 
course  of  the  extending  ulceration.  Occa- 
sionally, a  low  form  of  septicsemic  pneu- 
monia, with  partial  destruction  of  lung- 
tissue,  occiu-s — possibly  the  result  of  direct 
irritation  of  the  lung  by  inhalation  of  matter 
from  the  foul  discharging  smrface  of  the 
cancerous  ulcer. 

Treatment. — The  question  of  treatment 
of  cancer  of  the  tongue  resolves  itself,  in 
the  first  place,  into  whether  the  given  case  ' 
is  one  fit  for  sui'gical  operation;  and  the 
reply  may  be  briefly  summed  up  by  saying 
that  the  disease  should  be  removed  in  all 
cases,  in  which  complete  removal  is  pos- 
sible without  undue  danger  to  the  life  of 
the  patient.  There  are  many  cases,  too,  in 
which  it  is  advisable  to  remove  the  disease, 
even  when  it  is  not  possible  to  be  siu-e 
that  the  removal  is  complete.  This  point 
will  be  referred  to  hereafter.  When  pos- 
sible, diseased  lymph-glands  should  also, 
of  course,  be  removed. 

Palliative  Treatment. — Many  cases  of 
cancer  of  the  tongue  are  seen  too  late  in 
the  progress  of  the  disease  to  permit  the 
performance  of  any  operation  for  its  re- 
moval ;  and  in  some  instances  recm-rence 
wiU  occiu:  m  situ.  The  paUiative  treat- 
ment of  all  such  cases  is,  therefore,  most 
important,  and  although  little  can  be  done 
to  delay  the  progress  of  the  disease,  very 


640 


Tongue,  Diseases  of  the 


much  can  be  done  often  in  the  way  of 
alleviating  pain  and  distress. 

(1)  Very  frequently  it  will  be  found,  on 
examination,  that  the  ragged  and  ulcerated 
surface  of  the  cancer  corresponds  exactly 
in  position  with  the  neighbouring  teeth,  al- 
though the  latter  may  be  neither  irregular 
nor  carious.  In  such  cases,  great  rehef 
will  be  given  by  administering  an  anaes- 
thetic and  extracting  all  the  teeth  (sound 
or  unsound)  which  touch,  or  in  future  are 
Hkely  to  touch,  the  cancerous  mass. 

(2)  In  cases  in  which  the  pain  seems, 
from  its  character  and  distribution,  to  be 
caused  by  pressure  on  the  gustatory  nerve, 
great  rehef  may  be  afforded  by  division  of 
the  latter  in  the  manner  recommended  by 
Hilton  or  by  0.  H.  Moore.  See  Gus- 
tatory Nerve. 

(3)  Among  minor  measures  for  the  re- 
lief of  pain  may  be  mentioned  the  fr'equent 
cleansing  of  the  mouth  with  lotions  con- 
taining permanganate  of  potash,  carbohc 
acid,  or  the  like.  Sometimes  a  lotion  of 
citric  acid  (gr.  x.-5ss.  to  f^j.  of  water)  is 
serviceable,  or  the  same  remedy  may  be 
used  in  the  form  of  small  sUces  of  lemon. 
Iodoform  may  be  also  occasionally  dusted 
on  the  ulcerating  surface. 

(4)  In  some  instances,  acute  pain  at 
particular  spots  may  be  reheved  by  the  ap- 
pUcation  of  the  actual  cautery,  which  acts, 
doubtless,  by  the  destruction  of  fine  nerve- 
filaments  which  are  exposed  in  the  com'se 
of  the  ulcerating  process.  For  that  purpose 
the  cautery  should  be  used  at  a  dull-red 
heat,  so  that  hsemorrhage  may  not  be  pro- 
duced by  the  too  quick  destruction  of  the 
parts  to  which  it  is  apphed. 

(5)  Insufflation  of  the  surface  of  the 
painful  part  vnth  some  such  powder  as  the 
following  has  been  lately  strongly  recom- 
mended by  Butlin : — Borax,  gr.  iij.  or  gr.  iv. ; 
iodoform,  gi-.  j. ;  morphia,  gr.  ^  to  gr.  ^. 

(6)  As  a  rule,  the  apphcation  of  ice  and 
of  gentle  pressiu-e  will  suffice  for  moderate 
haemorrhage  fr'om  an  ulcerated  cancerous 
surface  within  the  mouth,  aided,  if  neces- 
sary, by  some  styptic,  as  perchloiide  of 
iron,  careftilly  applied  to  the  bleeding  spot. 
It  but  rarely  happens  that  ligature  of  the 
lingual  artery  is  demanded. 

The  internal  administration  of  opimn 
and  of  other  narcotics  needs  no  detailed 
description.  The  sm-geon  must  be  guided 
by  the  special  needs  of  each  case. 

W.  MoERANT  Baker. 

TONGUE,  Operations  for  removal  of 
the. — When  the  amount  of  disease  is  very 
small,  and  in  the  anterior  part  of  the  tongue, 


the  method  of  removal  is  very  simple,  A 
strong  thread  should  be  passed  through  the 
tongue  about  an  inch  behmd  the  tip,  on  the 
side  opposite  to  that  affected,  and  the  Httle 
tumour  or  idcer,  having  been  seized  by  vul- 
seUum  forceps,  may  be  cut  out,  with  a  good 
margin  of  healthy  tissue,  by  the  knife  or 
strong  curved  scissors.  If  the  operator  pre- 
fer it,  he  may  use  the  6craseur,  taking  care 
to  pass  one  or  more  stout  curved  needles  at 
a  good  distance  behind  the  disease  and  in 
front  of  the  ecraseur,  so  as  to  ensure  a  fr-ee 
removal.  In  most  cases,  however,  a  less 
simple  proceeding  is  required. 

In  choosing  from  among  the  various 
operations  which  have  been  recommended 
for  removal  of  aU  but  the  smallest  cancers 
of  the  tongue,  the  surgeon  should  adopt 
that  which,  in  his  opinion,  wiU  best  enable 
him  to  remove  the  disease  completely, 
without  undue  danger  to  the  life  of  the 
patient. 

Space  admits  here  of  a  description  only 
of  those  operations  'which  are  now  usually 
practised. 

(1)  For  the  majority  of  cases  the  writer 
beUeves  that  the  following  method,  which 
he  suggested  in  the  Lancet,  April  10,  1880, 
is  the  best : — After  the  introduction  of  a 
suitable  gag,  and  the  removal  of  any  sharp 
or  jagged  teeth  which  might  be  in  the 
way  of  the  operator,  two  threads  are  passed 
through  the  tongue  about  an  inch  behind 
the  tip  and  half  an  inch  on  each  side  of  the 
middle  Hne.  The  tongue  being  now  drawn 
forwards  and  upwards,  the  fr-senum  and,  as 
far  as  it  may  seem  necessary,  some  of  the 
muscular  attachments  of  the  tongue  to  the 
lower  jaw  in  front  are  now  snipped  through, 
as  advised  by  Sfr  James  Paget,  with  strong, 
blunt-pointed  scissors ;  and  the  scissors  are 
then  '  run  '  along  the  floor  of  the  mouth  at 
the  side,  beneath  the  mucous  membrane,  as 
far  back  as  may  seem  requisite,  keeping 
close  to  the  lowerjaw  both  for  the  avoidance 
of  haemorrhage  and  for  the  sake  of  being 
clear  of  the  disease.  The  operator  now 
with  his  forefinger  clears  the  tongue  in 
front  and  at  the  sides,  and  dra-ning  it  well 
forward  again,  and  giving  one  thread  to  his 
assistant  while  he  holds  the  other  himself, 
he  cuts  steadily  along  the  middle  line  of 
the  tongue  fr'om  the  tip  backwards,  and 
farthest  along  the  mucous  membrane.  On 
the  withdrawal  of  the  knife  the  finger  is 
now  again  introduced,  and  it  will  be  foimd 
quite  easy  to  complete  with  it  the  median 
division  of  the  tongue  by  a  Httle  tearing  or 
spUtting  between  the  two  halves.  The  only 
part  which  cannot  be  thus  torn  is  the 
mucous  membrane  of  the  dorsum.  Hence 
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the  advice  just  given  to  divide  this  with  the 
knife  as  far  as  may  seem  necessary  for 
getting  beyond  the  level  of  the  disease. 
The  ^craseur  is  now  shpped  over  the 
diseased  half  of  the  tongue.  This  is,  of 
course,  one  of  the  most  important  parts  of 
the  operation;  any  want  of  care  at  this 
stage  being  shown  afterwards  by  the  narrow 
margin  of  healthy  tissue,  or  by  none  at  aU, 
left  attached  to  the  diseased  mass.  The 
insertion  of  one  or  of  two  curved  needles 
well  behind  the  disease  before  the  apphca- 
tion  of  the  ecrasem*  in  order  to  ensure  the 
division  of  healthy  tissue,  is  advisable,  but, 
for  the  reasons  previously  given,  must  not 
be  considered  a  sufficient  safeguard  in  the 
absence  of  free  separation  of  the  tongue's 
attachments  in  front  and  at  the  sides. 
When  one  haK  of  the  tongue  has  been  re- 
moved, the  process  is  repeated  on  the  other. 

In  a  case  in  which  the  surgeon  proposes 
to  remove  only  half  the  tongue,  the  median 
section  should  be  made  before  the  attach- 
ments in  front  and  on  the  diseased  side  are 
divided,  as,  of  coiurse,  they  need  not  be  dis- 
!  tm-bed  on  the  healthy  side.    The  ^craseur 
employed  should  be  one  cmrved  '  on  the  flat,' 
and  strong  whipcord  will  be  found  more 
serviceable  than  the  linked  chain,  which, 
:  from  working  only  in  one  plane  or  nearly  so, 
1  is  much  less  readily  looped  far  back. 

In  all  cases  in  which,  from  the  extent 
( of  the  disease  backward  or  in  the  floor  of 
!  the  mouth,  any  difficulty  is  anticipated  in 
1  placing  the  loop  of  the  ecraseur  well  beyond 
'  the  tumour,  the  cheek  may  be  divided,  with 
!  advantage,  by  an  incision  extending  from 
1  the  front  border  of  the  masseter  to  the 
!  angle  of  the  mouth,  as  recommended  by 
I  Gant  and  others. 

Very  commonly,  at  least  when  whipcord 
iis  employed,  the  main  vessel  and  some 
other  tissues,  perhaps  nerve-fibres,  are  pulled 
■  through  the  end  of  the  ecraseur  after  the 
softer  substance  of  the  tongue  has  been  cut 
through.    Under  these  circumstances,  a 
double  ligature  should  be  passed  with  an 
aneurism  needle,  and  the  strand  of  vessels 
and  nerves  divided  between  the  two  knots, 
when  the  ^crasem:  will,  of  course,  at  once 
■come  away,  and  the  main  vessels  wiU  be 
left  on  the  face  of  the  stump  securely  liga- 
tured ;  or,  if  whipcord  has  been  used,  this 
may  be  cut  through,  and  a  single  hgatm-e 
lapplied  to  the  small  stump  remaining. 

After  the  removal  of  the  tongue,  wholly 
or  m  part,  as  the  case  may  be,  it  should  be 
carefully  exammed  with  reference  to  the 
question  of  how  much  healthy  tissue  has 
^been  removed  with  the  cancer;  and  the 
floor  of  the  mouth  and  stump  of  the  toncue 
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should  be  carefully  examined  also,  with  the 
same  object  in  view.  In  fr-eeing  the  tongue 
from  the  floor  of  the  mouth,  portions  of 
mucous  membrane,  sublingual  glands,  and 
the  like,  are  often  loosened ;  and  these  can 
be  readily  dissected  away  when  space  has 
been  gained  by  removal  of  the  tongue. 
Lymphatic  glands  should  also  be  searched 
for,  especially  in  the  submaxillary  fossa. 
Should^any  be  found,  now  or  previously, 
an  incision  should  be  made  through  the 
skin  and  other  parts  over  them,  and  they 
should  be  carefully  enucleated. 

It  is  often  advisable,  especially  when  the 
disease  has  advanced  into  the  mucous  mem- 
brane of  the  floor  of  the  mouth,  to  extract 
three  or  four  of  the  neighbouring  teeth  from 
the  lower  jaw ;  and,  when  the  disease  ap- 
proaches or  invades  the  gum,  much  valuable 
space  may  be  gained  (much  more  than  would 
be  imagined  by  one  who  has  not  done  it) 
by  cutting  away  also  a  portion  of  the 
alveolar  border  of  the  lower  jaw. 

In  cases  in  which  the  tongue  is  adherent 
to  neighbouring  parts,  the  clearing  of  the 
diseased  from  the  healthy  tissues  is  the 
most  important  part  of  the  operation; 
and  nothing  helps  so  much  towards  this 
end  as  a  free  median  division  of  the  tongue. 
The  difficulties  are  at  least  halved  by  this 
procedure.  If  the  disease  is  found  to  have 
been  not  quite  completely  removed,  any 
nodules  left  may  be  carefully  dissected  out 
either  entire,  or  sufficiently  to  enable  a 
strong  siUi  ligature  to  be  passed  beyond 
them,  as  in  the  case  of  lymphatic  cancerous 
nodules  high  up  in  an  axilla. 

Notwithstanding  every  precaution, 
troublesome  and  even  profuse  hsemorrhage 
may  occur  during  an  operation  for  removal 
of  the  tongue.  If  the  hsemorrhage  is  of 
alarming  extent,  or  at  least  sufficient  to 
flu  the  mouth  so  rapidly  vsdth  blood  as  to 
make  it  impossible  to  see  whence  the  bleed- 
ing comes,  it  is  an  excellent  plan  to  pass 
the  forefinger  into  the  mouth,  as  far  back 
as  possible,  and  hook  forward  the  base  of 
the  tongue,  as  if  to  press  it  against  the 
inner  surface  of  the  lower  jaw,  behind  the 
symphysis.  This  plan  (suggested  by  Mr. 
Christopher  Heath)  has  been  found  by  the 
writer  very  serviceable  on  more  than  one 
occasion,  the  hsemorrhage  being  at  once 
controlled,  and  the  surgeon  gaining  time  for 
seizing  with  forceps  the  base  of  the  tongue 
(if  not  otherwise  held),  and  for  brmging  the 
parts  forward  so  as  to  be  able  to  see  and 
catch  the  bleeding  vessel.  At  the  same 
time,  the  head  should  be  rolled  over  to  one 
side,  so  as  to  give  opportunity  for  escape 
to  the  blood  which  may  have  accumulated 
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in  the  back  of  the  mouth.  Difficulties  m 
seizing  a  blooding  lingual  artery  usually 
arise  from  momentary  forgetfulnesB,  on  the 
part  of  the  surgeon,  that  the  part  whence 
the  htemorrhage  comes,  unless  firmly  held 
and  drawn  forwards,  wiU  be  retracted  out 
of  easy  reach  at  every  attempt  to  nip  the 
bleeding  point  with  forceps. 

(2)  WJiiteliead's  Operation. — ^The  opera- 
tion for  removal  of  the  tongue  suggested 
by  Mr.  Walter  Whitehead  is  performed  by 
dividing  the  muscular  and  other  attachments 
of  the  organ  by  scissors.  A  gag  haying  been 
introduced,  and  the  tongue  steadily  dravm 
forwards  and  upwards  by  means  of  a  thread 
passed  through  its  substance,  the  operator 
snips  the  fraenum  and  mucous  membrane 
of  the  floor  of  the  mouth,  and  subsequently 
the  muscular  attachments  of  the  tongue,  by 
means  of  scissors,  until  all  the  attachments 
excepting  the  glosso-epiglottidean  folds  of 
mucous  membrane  have  been  divided.  The 
latter  are  then  finally  cut  through,  after  ^ 
passing  a  thread  through  the  tissues  im- 
mediately in  front  of  the  epiglottis,  which 
is  retained  in  situ,  for  a  day  or  two,  as  a 
means  of  drawing  the  stump  forward,  if 
roqufred  on  accoimt  of  hcemon-hage  or  of 
falling  back  of  the  epiglottis  over  the  upper 
opening  of  the  larynx. 

This  isi  the  writer  beheves,  a  satisfac- 
tory operation  in.  cases  in  which  the  disease 
is  not  far  enough  advanced  to  have  caused 
adhesions  to  neighbom-mg  parts,  and  m 
which  the  sm-geon  can  depend  on  havmg 
a  good  hght  and  a  skilled  assistant,  and  m 
which  the  jaws  can  be  opened  to  a  width 
sufficient  for  obtaining  a  clear  view  of  tiie 
tissues  as  they  are  successively  divided 
tln-oughout  the  whole  course  of  the  opera- 
tion.   But  in  such  cases  the  operation  pre- 
viously described  can  also  be  easily  and 
rapidly  performed.    The  choice,  therefore, 
of  the  one  method  over  the  other  wiU  de- 
pend very  much  on  the  liking  of  the  sm-geon 
for  the  scissors  or  the  ecrasem-.    In  many 
cases,  a  prehminary  division  of  the  tongue 
along  the  middle  Une  wiU  be  found  very 
serviceable  when  the  scissors  are  used; 
and  when  one-half  of  the  tongue  has  been 
removed  by  the  ^crasour,  so  much  space 
win  have  been  gained,  and  all  the  tissues 
are  so  cleariy  within  view,  that  a  few  smps 
with  the  scissors  are,  in  some  cases,  aU  that 
is  required  for  the  removal  of  the  second 
half  and  the  completion  of  the  operation. 

In  the  performance  of  Whitehead's  op- 
eration the  details,  as  laid  down  by  hun, 
should  be  carefully  attended  to  ;  a  neglect 
of  them  havmg  much  to  do  with  the  troubles, 
as  to  hasmorrhage,  which  have  been  some- 


times met  with.  One  of  the  most  important 
of  these  is  the  steady  traction  of  the  tongue 
out  of  the  mouth,  which  should  be  uninter- 
mittent,  and  which  not  only  brings  each 
part  well  into  view  before  division,  but  does 
much  in  restraining  haemorrhage. 

In  cases  in  which  the  tongue  is  adherent 
to  neighbouring  parts,  so  that  it  cannot  be 
well  drawn  forwards,  or  in  which  the  floor 
of  the  mouth  is  invaded  by  the  disease ;  or 
in  which  a  full  view  of  the  parts  cannot  be 
obtained,  either  from  defective  Hght  or  diffi- 
culty in  opening  the  mouth,  or  restlessness 
of  the  patient  from  imperfect  anaesthesia, 
the  surgeon  wiU  do  well  to  choose  some 
other  operation  than  cutting  by  scissors. 
Under  the  conditions  referred  to,  an  unfor- 
tunate snip  of  the  Ungual  artery  or  one  of 
its  branches  may  lead  to  the  fiUing  of  the 
mouth  with  blood,  by  which  everything  is 
obscured ;  whUe  there  may  be  inability  to 
seize  the  bleeding  vessel  until  the  patient 
is  faint  from  loss.of  blood,  or  has  become 
haK-suffocated  by  its  entrance  mto  the 
trachea. 

There  are  no  facts  to  warrant  the  con- 
clusion that  the  wound  left  by  the  crashing 
action  of  the  ecraseur  is  less  safe  with  re- 
gard to  septicaemia  than  that  left  by  the 
knife  or  scissors. 

The  plan  of  cutting  down  on  the  Imgual 
artery  (one  or  both)  and  applying  a  ligature 
to  it,  as  a  preliminary  measure  to  removal 
of  the  tongue,  is  recommended  by  some 
surgeons.    In  most  cases  this  is  quite  un- 
necessary. _  ,     -^1   •       r,-  1, 
Cases  are  sometimes  met  with  m  whicli 
the  cancer  has  become  closely  adherent  to 
the  lower  jaw,  but  m  which  the  extent  of 
the  disease  is  not  so  great  as  to  forbid  an 
operation.    In  such  instances  a  portion  of 
the  lower  jaw  may  be  removed ;  either  a 
part  of  the  alveolar  border  only,  or  a  portion 
of  the  whole  thickness  of  the  horizontal 
ramus.  Usually,  in  a  case  fit  for  operation, 
the  anterior  part  of  the  jaw  is  the  portion 
involved,  and  can  be  readily  reached  by 
making   a  vertical  incision  through  the 
lower  Hp  and  down  to  the  lower  edge  of  the 
iaw,  and  then  another  cut  at  right  angles  to 
this  (making  with  it  either  a  X  or  L  shape 
as  may  be  reqmred.)    The  flap  or  flaps  are 
then  dissected  up  from  the  bone,  and  the 
latter  is  deeply  notched  at  two  pomts  with 
a  saw,  and  the  section  completed  with 
strong  bone-forceps.    The  loose  piece  ot 
bone,  with  the  adherent  mass  of  disease 
and  more  or  less  of  the  tongue,  accordmg 
to  the  extent  of  the  cancer,  is  then  removed. 
As  all  the  parts  are  weU  witliin  sight  and 
reach,  the  knife,  scissors,  or  Ecrasem:  may 
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be  used,  according  to  the  fancy  of  the 
operator.  The  stump  of  the  tongue  should 
be  firmly  held  during  the  division  of  the 
organ  by  means  of  a  thread  previously 
passed  through  it,  so  as  to  prevent  it  from 
falling  hack  and  interfering  with  respira- 
tion; the  thread  or  a  stout  silver  wire 
being  aftei-wards  fastened  to  the  jaw  or 
lower  Hp,  and  left  in  for  a  day  or  two. 

(3)  Syme's  Operation, — This  operation 
is  performed  by  making  a  vertical  median 
incision  through  the  lower  Up  and  chin 
down  to  the  hyoid  bone,  and,  after  dissect- 
ing back  the  soft  parts,  dividing  the  lower 
iaw  and  separating  the  two  halves,  so  as  to 
expose  the  parts  freely.  The  attachments 
of  the  tongue  in  front  are  then  divided,  and 
the  organ  removed  by  the  knife.  Unless 
the  extent  of  the  disease  forbids  it,  the 
tongue  should  be  divided  along  the  middle 
line,  as  siaggested  by  Buchanan  of  Glasgow, 
and  only  the  diseased  half  removed.  By 
these  means  one  great  somxe  of  danger 
after  Syme's  operation — the  complete  divi- 
sion of  the  muscles  which  attach  the  hyoid 
bone  to  the  lower  jaw — ^is  avoided. 

(4)  Begnoli's  Operation. — This  operation 
is  performed  by  making  a  semilunar  incision 
inunediately  behind  the  horizontal  ramus 
of  the  lower  jaw,  the  horns  of  the  incision 
extending  nearly  to  the  angles.  An  incision 
perpendicular  to  this  is  then  made  in  the 
middle  line  from  the  centre  of  the  first 
incision  to  the  hyoid  bone ;  and  the  two 
triangular  flaps  of  integument  thus  out- 
lined are  dissected  up,  the  surgeon  taking 
care  to  avoid  the  facial  arteries.  The 
anterior  bellies  of  the  digastric  muscles 
are  now  divided,  and  subsequently  the 
attachments  to  the  lower  jaw  of  the  genio- 
hyoids and  genio-hyoglossi. 

The  mucous  membrane  of  the  floor  of 
the  mouth  is  now  divided  to  an  extent 
corresponding  with  the  external  woimd; 
and,  the  tip  of  the  tongue  having  been 
seized,  the  whole  organ  is  drawn  out  through 
the  incision  and  removed  by  dividing  its 
attachments  close  to  the  hyoid  bone. 

This  operation  is  now  but  seldom  per- 
formed, as  it  possesses  no  advantage  over 
the  improved  methods  of  removing  the 
tongue  through  the  open  mouth,  while  it 
is  a  much  more  severe  and  troublesome 
proceeding. 

(5)  Kocher's  Operation. — In  this  opera- 
tion, as  in  Eegnoh's,  the  tongue  is  removed 
through  an  infr-a-maxillary  wound.  An 
incision  is  made  from  a  httle  above  and 
behind  the  angle  of  the  lower  jaw,  along 
the  anterior  border  of  the  sterno-mastoid 
muscle  to  the  level  of  the  hyoid  bone,  then 


forwards  to  the  latter,  and  is  continued 
along  the  anterior  belly  of  the  digastric 
muscle.  The  flap  having  been  tmnied  up, 
the  sm'geon  proceeds  to  tie  the  lingual 
artery,  and  to  remove  the  lymphatic  glands 
and  other  structures  which  Ue  in  the 
neighbourhood.  The  tongue  is  then  re- 
moved. It  is  recommended  by  those  who 
practise  this  operation  that,  as  a  pre- 
liminary measure,  tracheotomy  should  be 
performed,  and  that  during  the  operation 
the  pEarynx  should  be  plugged  by  a  large 
sponge.  The  operation  is  a  severe  one,  and 
its  performance  can  only  be  justified  by 
the  results  (as  to  non-recurrence  of  the 
cancer)  being  proved  much  better  than  after 
the  less  dangerous  methods  of  operating. 

The  tongue  is  now  but  rarely  removed 
by  means  of  the  galvanic  wire  or  other  form 
of  actual  cautery,  on  accoimt  of  the  greater 
amount  of  sloughing  and  the  greater  lia- 
bflity  to  secondary  haemorrhage  which  are 
entailed  by  this  procedure. 

After  -  treatment.  —  Immediately  after 
the  operation  iodoform  should  be  applied 
to  the  raw  surface  of  the  wound  and  ad- 
jacent parts ;  and,  as  soon  as  the  patient 
has  sufficiently  recovered  from  the  anaes- 
thetic, he  should  be  warned  to  let  all  saHva 
and '  discharge  '  escape  fr'om  the  mouth,  and 
to  refrain  from  any  attempts  at  swallow- 
ing. The  mouth  should  be  rinsed  frequently 
with  a  weak  lotion  of  permanganate  of  pot- 
ash or  of  carbohc  acid  (about  one  part  to 
a  hundred  of  water.)  SmaU  pieces  of  ice 
should  be  placed  occasionally  in  the  mouth, 
especially  if  there  is  any  tendency  to  bleed- 
ing. The  application  of  iodoform  should 
be  repeated  daily  if  the  mouth  become 
foul. 

If  slight  haemorrhage  recur  after  the 
operation,  it  will  be  found,  as  a  rule,  easily 
controllable  by  ice  or  by  syringing  the 
mouth  with  ice-cold  water;  or  a  piece  of 
dry  lint  or  sponge  may  be  applied  to  the 
bleeding  surface,  and  held  firmly  there  for 
a  few  minutes  by  the  finger  of  a  nurse  or 
assistant.  If  the  haemorrhage  occur  fr'om 
a  vessel  of  notable  size,  it  should  be,  of 
course,  seized  with  forceps  and  ligatured; 
and,  in  order  to  effect  this,  the  first  thing 
to  be  done  is  to  seize  the  stump  of  the 
tongue  with  strong  forceps  and  draw  it 
forwards,  so  as  to  bring  the  bleeding  vessel 
within  sight  and  reach. 

In  almost  all  cases  the  patient  should 
be  fed  for  a  few  days  through  a  tube.  A 
No.  10  or  12  red-rubber  or  black  elastic 
catheter,  fitted  with  five  or  six  inches  of 
thin  elastic  tubing  sufficiently  lai*ge  to 
admit  the  end  of  a  glass  fimnel,  is  all  the 
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apparatus  required.  The  catheter  can  he 
easily  introduced  through  the  open  mouth 
and  passed  to  a  point  ahout  half-way  down 
the  oesophagus,  when  the  fluid  nourish- 
ment, thus  untainted  by  the  '  discharge ' 
from  the  mouth,  can  be  poured  into  the 
funnel  in  any  quantity  that  may  be  neces- 
sary. In  the  same  way  a  dose  of  castor 
on  or  saline  aperient  may  be  administered 
on  the  day  following  the  operation. 

Nutrient  enemata  and  suppositories 
may,  of  course,  be  administered,  if  there  is 
any  insuperable  objection  to  the  use  of  the 
tube.  W.  MoREAUT  Bakee. 
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TONSILS,  Diseases  of  the.— ThetonsQs 
are  composed  of  lymphoid  tissue,  covered 
on  the  buccal  side  by  a  mucous  membrane 
contmuous  with  that  of  the  pillars  of  the 
fauces.  Externally,  they  rest  upon  the 
superior  constrictors,  which  separate  them 
from  the  internal  carotid  and  ascending 
pharyngeal  arteries;  and  they  are  inclose 
relationship,  posteriorly  and  above,  with 
the  pharyngeal  orifices  of  the  Eustachian 
tubes.  The  internal  carotid  artery  lies  fi-om 
one-half  to  four-fifths  of  an  inch  behind 
and  to  the  outer  side,  and  is  hence  in  Httle 
danger  of  injury  during  the  puncture  or 
abscission  of  the  gland. 

The  physiological  variations  of  the  tonsu 
in  size  and  aspect  are  very  considerable,  i 
It  may  encroach  sensibly  upon  the  isthmus  | 
of  the  fauces,  or  may  be  so  shrunken  as  to 
have  the  appearance  of  a  shallow  sulcus 
between  the  two  pillars ;  and  the  surface  , 
may  be  almost  smooth,  or  deeply  ^oney-  1 
combed  with  crypts,  the  orifices  of  which 
occasionally  present  small  pellets  of  retamed 

secretion.  »       ,  ■^ 

The  principal  diseases  of  the  tonsils  are 
acute  and  chronic  inflammations,  syphilitic 
and  tubercular  lesions,  and  tumours  of  va- 
rious kinds. 

Acute  inflammation  may  assume  two 

forms  the  erythematous  or  catarrhal,  and 

the  phlegmonous.  _ 

Eeythematous  Tonsillitis  is  most  com- 
mon in  early  life,  between  the  ages  of  five 
and  twenty-five,  and  is  especially  prone  to 
occur  in  rheumatic  subjects.  It  is  often 
epidemic,  and  may  possibly  be  capable  of 
spreading  by  infection. 

The  two  chief  causes  are  atmospheric 
contamination  from  bad  drainage,  and  ex- 
posure to  cold  and  damp.  Erysipelas, 
measles,  scarlet  fever,  syphiHs,  and  beUa- 
donna-poisoning  may  also  be  associated 
with  a  symptomatic  tonsillar  erythema. 


Symptoms. — The  inflammation  usually 
commences  with  a  feeling  of  dryness  and 
soreness  of  the  mucous  membrane  of  the 
tonsils  and  adjacent  parts,  associated  with 
pain  and  a  sense  of  stiffness  of  the  parts  on 
swallowiag,  and  the  expectoration  of  small 
quantities  of  viscid  mucus.    The  affected 
gland  is  swollen,  and  at  first  red  and  di-y 
in  aspect,  but  may  soon  become  covered 
with  a  thin  pultaceous  layer  of  epitheUal 
debris,  or  studded  with  accumulations  of 
pus  in  the  glandular  crypts  (' foUicular 
tonsiflitis  '),  and  the  morbid  condition  may 
spread  to  the  neighbouring  parts.    If  the 
orifice  of  the  Eustachian  tube  be  reached, 
the  comphcation  is  often  indicated  by  a 
curious  sense  of  irritation  and  tickling  ex- 
tending into  the  tympanum  and  external 
meatus,  or,  should  the  mischief  go  further, 
some  dulness  of  hearing  or  even  an  active 
inflammation  of  the  middle  ear  may  super- 
vene. 

I  The  constitutional  symptoms  bear  no 
constant  relation  in  degree  to  the  local  signs. 
More  or  less  febrile  disturbance  is  commonly, 
present  at  the  onset,  and,  where  the  affection 
is  due  to  the  inhalation  of  contaminated 
air,  the  natm-e  of  the  evil  may  often  be  con- 
jectured by  the  daily  recm-rence  of  profound 
mental  depression,  associated  with  a  marked 
exacerbation  of  the  local  soreness  and  pain, 
on  waking  in  the  early  morning ;  while  food 
and pm-e  aur  affordrehef.  Temporary  albumi- 
nuria has  been  observed  in  some  instances. 

The  disease,  unless  prolonged  by  the 
persistence  of  the  cause,  tends  to  subside 
in  the  course  of  the  second  week ;  but  in  un- 
favourable cases  may  pass  into  the  phleg- 
monous form. 

Treatment— The  occm-rence  of  tonsil- 
ILtis,  especially  in  the  follicular  form,  should 
1  always  lead  to  a  careful  examination  of  the 
'  drainage  of  the  house  in  which  the  patient 
resides"  or  of  that  in  which  he  is  occupied 
dm-ing  hours  of  business.  Should  this  be 
defective,  the  treatment  of  the  symptoms 
wfll  be  of  Httle  service  until  the  som-ce  of 
danger  is  removed. 

Several  remedies  have  been  found  useiul 
as  abortives  at  the  onset  of  the  disease. 
The  chief  of  these  are— (1)  an  emetic  of 
ipecacuanha;  (2)  quinine  in  five-gram 
doses,  repeated  two  or  three  tunes  at  m- 
tervals  of  a  quarter  of  an  hour ;  (3)  sahcy- 
late  of  soda,  in  doses  of  fifteen  grams,  every 
three  houi-s ;  (4)  large  and  repeated  doses 
of  tincture  of  perchloride  of  iron  (thn-ty  to 
sixty  minims)  ;  and  (5)  local  apphcation  of 
bicarbonate  of  soda  with  the  finger,  or  by 
insufflation  five  or  six  times  in  succession, 
at  intervals  of  five  minutes.   If  the  affec- 
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tiou  pass  on  to  the  later  stages,  astringent 
gargles  may  be  prescribed,  the  voice  must 
be  kept  at  rest,  and  the  patient  should  be 
directed  to  breathe  thi-ough  the  nose.  Bland 
but  nutritious  food  and  pm'e  air  of  equable 
temperatvu-e  are  important  adjuncts  to  the 
medicinal  and  local  measures. 

Phlegmonous  Tonsillitis  {Quinsy). — 
The  causes  are  those  of  the  erythematous 
form,  of  which  it  is  usually  a  sequel.  In 
debilitated  and  overworked  subjects  it  may 
develop  under  shght  exciting  causes. 

Symptoms. — The  condition  begius  as  in 
the  catarrhal  affection,  but  the  redness  and 
swelling  are  more  severe,  and  the  inflam- 
mation usually  becomes  localised  to  a 
single  gland.  With  the  increase  and  diffa- 
sion  of  the  inflammation  are  associated 
considerable  pain  and  dysphagia,  the  res- 
piration may  be  impeded,  and  the  voice 
becomes  changed.  Tumitus  or  partial 
deafQess,  spasmodic  closure  of  the  jaws, 
suffocative  paroxysms,  and  enlargement 
of  the  submaxillary  glands  may  appear  as 
complications.  There  is  tenderness  on  pres- 
sure externally  opposite  to  the  angle  of  the 
jaw,  but  any  enlargement  detected  in  this 
region  is  probably  due  to  implication  of 
the  submaxillary  lymphatic  glands  and  not 
to  the  swelling  of  the  tonsil  itself. 

Fever  of  variable  degrees  of  intensity 
may  accompany  the  local  signs,  and  is 
generally  associated  with  debility  and  men- 
tal depression. 

"When  suppuration  takes  place  the  ab- 
scess may  be  single  or  multiple,  and  usually 
points  inwards  and  forwards ;  but  the  pus 
may  find  its  way  towards  the  soft  palate, 
or,  in  rare  cases,  may  reach  the  supra- 
hyoid region,  or  even  show  itself  above  the 
clavicle.  The  '  quinsy '  of  adults  is  com- 
monly a  suppurative  inflammation  of  the 
areolar  tissue  of  the  soft  palate  or  pharynx, 
rather  than  of  the  tonsil  itself. 

Treatment. —  In  the  early  stages,  the 
treatment  recommended  for  the  erythema- 
tous affection  may  be  sufficient.  When 
abscess  forms,  the  pus  should  be  evacuated 
without  delay  by  means  of  a  bistoury 
guarded  with  a  turn  of  strapping  down  to 
within  half  an  inch  of  the  point,  and  held 
with  its  cutting  edge  upwards  and  inwards 
(away  from  the  internal  carotid  artery). 
Special  instruments  have  been  devised  to 
add  to  the  safety  of  the  incision,  but  with 
ordinary  care  the  armament  of  the  pocket- 
case  will  be  found  quite  sufficient.  ' 

The  local  application  of  cocaine  may  be 
of  value  as  an  aUeviative  in  the  acute  stage 
of  inflammation,  and  as  an  anaesthetic, 
before  the  incision  of  an  abscess. 


Hypertrophy  of  the  Tonsils  {Chronio 
I  Tonsillitis.) — The  pm-e  hypertrophy  of  the 
tonsils  depends  upon  an  increase  of  the 
lymphatic  elements ;  but  this  condition  is 
.  almost  invariably  associated  with  inter- 
\  cmu-ent  attacks  of  subacute  and  chronic 
inflammation,  which  may  lead  to  dilatation 
of  the  vessels  and  some  induration  of  the 
connective  tissue  of  the  gland.  It  is  nearly 
always  bilateral,  although  mostly  unequal 
in  development  on  the  two  sides. 

It  is  most  common  in  strumous  and 
lymphatic  subjects,  and  is  almost  confined 
to  the  earher  years  of  life. 

Sy^nptoms.— The  tonsils,  usually  as  a 
sequel  of  repeated  catarrhal  inflammation, 
become  enlarged,  and  project  more  or  less 
into  the  isthmus  of  the  fauces,  in  some 
cases  even  coming  into  contact  with  each 
other.  The  surface  in  the  quiescent  state 
is  of  a  pale  rose  tint,  but  during  an  inflam- 
matory access  may  be  red  and  congested, 
and  is  often  dotted  with  whitish  granula- 
tions about  the  size  of  millet-seeds.  The 
•submaxillary  lymphatic  glands  may  be 
secondarily  enlarged.  Pain  is  usually  shght 
or  absent,  but  deglutition  is  impaired,  the 
voice  becomes  altered,  and,  where  the  hy- 
pertrophy is  considerable,  the  respiration 
may  become  so  gravely  embarrassed  that 
sleep  is  repeatedly  broken  by  suffocative 
paroxysms,  the  blood  becomes  imperfectly 
aerated,  and  the  general  nutrition  suffers. 
In  association  with  this,  the  aspect  of  the 
patient,'  if  a  child,  may  undergo  a  charac- 
teristic and  remarkable  change  :  the  chest 
becomes  contracted,  the  mouth  is  kept  open 
to  allow  freer  ingress  of  air  to  the  lungs, 
and  the  countenance  assumes  a  vacant  and 
fatuous  expression — a  pecuharity  which  is 
increased  when,  as  frequently  occm's,  the 
hearicig  becomes  impaked  through  exten- 
sion of  the  inflammatory  processes  to  the 
Eustachian  tubes. 

The  condition  is  usually  associated  with 
a  predisposition  to  coryza  and  bronchial 
catarrh.  Its  com-se  is  very  chronic,  and  it 
may  linger  on  from  childhood  to  puberty  or 
even  into  eaily  adiilt  life. 

Treatment. — The  constitutional  mea- 
sures should  be  adapted  in  great  measm'e 
to  the  diathesis.  As  a  rule,  cod-liver  oil, 
pancreatic  emulsion,  and  ferruginous  tonics 
are  the  most  efficacious  medicines ;  but 
pure  air,  suitable  exercise,  and  well-re- 
gulated, well-selected  food  are  of  stiU 
greater  importance. 

Locally,  the  use  of  astiingent  gargles  or 
the  du-ect  apphcation  of  powdered  nlimi 
may  be  essayed.  Should  this  fail  and  the 
condition  demand  more  active  treatment, 
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the  enlarged  glaoid  may  be  pierced  with  a 
point  of  galvano-cautery,  or  the  redundancy 
may  be  excised. 

The  ablation  of  the  tonsil  may  be 
effected  by  a  stroke  of  the  bistoury,  by 
the  use  of  special  instruments,  or  with  the 
finger-nail.  The  so-caUed  '  BoreUi's  opera- 
tion,' avulsion  by  means  of  the  finger- 
nail, is  now  practically  abandoned,  as  Hable 
to  prove  more  painful  and  dangerous  than 
any  other  method  of  removal.  The  use  of 
the  knife  is  still  advocated  by  many  sur- 
geons. The  most  ehgible  instrument  of 
the  kind  is  a  blunt-pointed  bistom'y, 
guarded  by  a  turn  of  hnt  or  strapping 
to  within  about  thi-ee-quai-ters  of  an  inch 
of  the  extremity;  the  cutting  edge  must 
be  turned  upwards  and  inwards,  and  mani- 
pulated while  the  gland  is  held  with  a 
pair  of  vulseUimi-forceiJS.  The  guillotine, 
however,  affords  the  safest  and  the  most 
ready  means  of  effecting  the  object.  Many 
forms  of  this  instrument  have  been  de-vised, 
aU  answering  the  purpose  more  or  less 
satisfactorily,  but  one  of  the  best  is  that 
manufactured  by  Collin,  which  is  provided 
with  a  kind  of  fork  for  transfixing  and  di-aw- 
ing  inwards  the  gland  at  the  moment  of 
section.  The  operation  is  most  easily 
effected  when  the  surgeon  stands  behind 
the  patient,  whose  head  is  to  be  well  thrown 
back,  but  it  may  be  performed  with  little 
less  facility  from  the  front. 

The  only  danger  to  be  feared  in  con- 
nexion with  tonsillotomy  is  that  of  haemor- 
rhage. As  a  rule  the  loss  of  blood  is  very 
trifling  in  amount,  but  occasionally  it  is 
copious,  and  in  one  or  two  instances  has 
even  proved  fatal.  It  may  foUow  im- 
mediately upon  the  operation  or  occur  after 
an  interval  of  some  hours,  and  is  probably 
due  to  the  implication  of  supplying  vessels, 
that  have  become  enlarged  as  a  result  of 
chronic  hypersemia  of  the  gland;  at  any 
rate  the  flow  is  very  rarely  derived  from 
the  internal  carotid  artery,  which  can 
scarcely  be  wounded  by  any  possibiUty 
with  the  guillotine,  and  only  in  the  event 
of  culpable  neglect  when  the  knife  is 
employed.  If  severe,  the  bleeding  may  be 
arrested  most  conveniently  by  direct  com- 
pression with  a  piece  of  lint,  that  has  been 
soaked  in  a  solution  of  perchloride  of  fron 
and  wi-apped  around  the  handle  of  a  spoon. 
The  atrophy  of  the  testicles,  formerly  sup- 
posed to  be  a  possible  consequence  of  the 
removal  of  the  tonsils,  is  a  contingency 
that  need  scarcely  be  taken  into  considera- 
tion. In  the  rare  cases  where  such  a  con- 
dition has  been  observed  after  the  opera- 
tion, it  has  more  probably  been  attributable 


to  impaired  nutrition  induced  by  the  dis- 
ease, before  the  treatment  was  carried 
into  effect.  Excessive  mental  depression, 
which  has  been  known  to  culminate  in 
suicide,  appears,  however,  to  be  a  real 
danger,  but  is  one  for  which  it  is  not  easy 
to  find  an  explanation,  unless  we  infer 
with  Dr.  Eubio  the  existence  of  a  pharyn- 
geal reflex,  analogous  in  its  nature  and 
results  to  the  well-known  anal  reflex. 

Ulceeation  of  the  tonsils  may  be 
syphilitic,  tubercular,  or  epithehomatous  in 
origin,  or  may  develop  symptomaticaUy  ia 
the  coiurse  of  scarlet  fever,  diphtheria,  &e. 

Tonsillar  Calculus  consists  of  a  con- 
cretion of  phosphate  and  carbonate  of  lime, 
very  similar  in  character  to  the  tartar  upon 
the  teeth,  and  is  fotmd  in  the  normal  crypts 
of  the  gland.  It  may  reach  the  size  of  a 
pea  or  small  bean. 

Tubercular  Lesions. — Tuberculosis  of 
the  tonsil  may  appear  in  two  forms,  as 
(1)  mihary  granula'tions,  which  may  follow 
an  acute  or  chronic  course ;  or  as  (2)  an 
uTegular  ulcer  of  no  gi"eat  depth,  chai-ac- 
terised  by  the  absence  of  indm-ation,  and 
the  presence  of  tubercular  matter  in  the 
borders  and  base  of  the  sore.  As  a  rule, 
neither  condition  is  limited  to  the  gland. 

Syphilitic  Lesions. — A  few  cases  of 
hard  chancre  of  the  tonsil  have  been  re- 
ported in  recent  years,  but  the  complaint  is 
very  rare;  secondary  and  tertiary  lesions, 
however,  in  the  form  of  mucous  tubercles 
and  gummatous  ulcers,  are  amongst  the 
most  frequent  manifestations  of  the  disease. 
See  SyphiliUc  Stomatitis,  under  Stoma- 
titis ;  Syphilis. 

Tumours. — Hydatid  cysts,  fibromata,  |. 
and  myeloid  tumours  have  been  met  with  : 
in  exceptional  cases.    Sarcoma  is  less  un- 
common, and  generally  takes  the  form  of 
lympho-sarcoma.    In  nine  eases  collected  p 
by  Mr.  Buthn,  the  ages  of  the  patients 
ranged  between  seventeen  and  fifty-three. 
In  aU,  the  disease  had  extended  to  the 
cervical  glands,  but  only  to  those  in  im-  I 
mediate  proximity  to  the  growth  ;  and  in 
thi-ee  instances  in   which  post-mortem 
examinations  were  performed,  a  secondary 
affection  of  the  viscera  was  demonsti-ated.  | 
Two  new  cases  -were  added  to  the  Mst  by  ,j 
Mr.  Clutton  and  Mr.  Balding  m  1884.  | 

The  removal  of  the  growth  by  excision 
is  a  formidable  operation,  but  has  been 
undertaken  with  success.  Out  of  seven 
pubUshed  examples,  death  from  hsemor- 
rhage  and  exhaustion  followed  in  one,  ciu'e  ' 
is  claimed  in  two,  and  in  the  rest  a  recur- 
rence followed  within  a  few  months.  The 
disease  may  sometimes  be  accessible  from 
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the  mouth  with  or  without  the  division  of 
the  cheek,  hut  in  other  cases  it  is  necessary 
to  expose  the  paa-ts  more  fully  by  section 
of  the  inferior  maxilla. 

EjntheUoma  of  the  tonsil  is  seldom 
pi-imary,  but  extends  to  the  gland  from 
adjacent  parts.  It  may  be  scraped  and 
cauterized  with  temporary  advantage,  and 
bold  and  extensive  operations  for  removal 
of  the  disease  by  excision  have  recently 
been  accomplished  with  success  by  Po- 
laiUon,  Golding-Bird,  and  others. 

The  most  frequent  primary  cancer  of  the 
part  is  encepTialoid,  while  scirrhtts  is  ex- 
tremely rare.  These  affections  have  hither- 
to escaped  the  knife,  but  if  seen  at  a  suf- 
ficiently, early  stage  might  be  treated  in 
the  same  manner  as  sarcoma. 

.  William  Anderson. 

TOOTHACHE  may  be  due  to  irrita- 
tion of  the  tooth-pulp  itself  or  to  inflamma- 
tory conditions  external  to  the  tooth,  though 
in  immediate  contiguity  with  it.  It  is  im- 
portant to  discriminate  between  the  two 
sets  of  causes,  for  the  means  for  relief  differ 
widely.  Pain  arising  from  a  living  pulp 
varies  much  in  character  ;  often  it  is  very 
intermittent,  coming  on  in  darts,  especially 
at  the  outset,  and,  even  when  continuous, 
it  is  subject  to  paroxysms  of  greater  inten- 
sity. When  severe,  it  is  generally  of  throb- 
bing character',  and  the  tooth  is  very  sensi- 
tive to  changes  of  temperature  ;  cold,  how- 
ever, occasionally  is  a  relief,  heat  almost 
invariably  an  aggravation  of  the  pain.  There 
wiU  be  little  tenderness  on  tapping  the  tooth, 
and  none  on  pressing  the  gum  over  its  roots. 

Sometimes,  the  pain  is  of  a  neuralgic 
type  and  not  felt  in  the  offending  tooth,  so 
that  its  cause  can  only  be  discovered  by 
careful  examination  of  the  teeth.  It  is 
aggravated  by  fatigue,  relieved  by  tonics, 
stimulants,  food,  &c. 

Hence,  in  any  case  of  doubt,  the  teeth 
should  be  successively  tested  by  the  applica- 
tion, first,  of  a  hot  instrument,  then  of  a  large 
piece  of  wool  dipped  in  cold  water.  If  no 
sensation  of  pain  results  from  these  abrupt 
alternations  of  temperature,  it  is  possible 
that  the  nerve  is  dead  or  dying,  so  that 
evidence  of  inflammation  in  the  sockets 
should  be  sought  by  first  smartly  tapping 
tho_  teeth  in  succession  with  the  handle  of 
an  instrument  of  some  weight,  then  pressing 
thern  home  into  their  sockets,  and,  lastly, 
making  firm  pressure  over  the  roots  of  each 
tooth.  By  such  an  examination,  it  ^ill  gene- 
rally be  possible  to  discover  whether  a  tooth 
be  the  cause  of  pain  or  not,  and  to  form  an 
idea  of  its  state  if  it  be  so. 


If  the  pain  be  due  to  inflammation  sur- 
rounding the  tooth,  the  nerve  wiU  usually, 
though  not  quite  invariably,  be  dead ;  there 
will  be  much  tenderness  elicited  by  tapping, 
or  by  pressure  over  the  roots,  and  none  by 
the  test  of  heat  and  cold ;  if  it  has  lasted 
long  there  wiU  be  swelling  of  the  gums  and 
more  or  less  febrile  disturbance.  See  Gum- 
boil. The  cavity  of  decay  should  be 
cleared  out,  or,  if  it  have  been  filled,  the 
filling  should  be  removed,  so  as  to  give  free 
aocass  to  the  pulp -cavity,  and  a  little 
creasote,  camphorated  spirit,  or  oil  of  cloves 
is  to  be  pumped  down  the  roots ;  but  the 
tooth  must  then  be  left  perfectly  open,  so 
that  pus  or  exudation  can  easUy  drain 
away.  In  the  early  stages,  the  gums  over 
the  roots  should  be  painted  with  equal  parts 
of  tinctm'es  of  iodme  and  aconite ;  in  the 
later  stages  deeply  lanced. 

If,  on  the  other  hand,  we  have  to  deal 
with  a  living  pulp,  and  the  pain  have  been 
of  short  duration  and  not  very  severe,  the 
tooth  should  be  closed  up  with  a  dressing 
of  oil  of  cloves,  creasote,  or  carboHc  acid, 
confined  by  a  pledget  of  wool  dipped  in  a 
solution  of  gum  mastic  or  sandrach.  If  the 
pain  have  been  very  severe,  it  is  probable 
that  there  is  a  tiny  drop  of  pus  in  the  pulp- 
chamber  pressing  on  the  remains  of  the 
pulp  ;  the  pulp-chamber  must  then  be  care- 
fully opened  up  and  a  dressing  of  the  same 
nature  applied,  but,  though  this  will  give 
relief,  the  pulp  is  sure  to  die,  and  the  best 
thing  is  to  at  once  destroy  it  by  an  applica- 
tion of  arsenious  acid.  This,  however,  should 
only  be  applied  by  those  well  accustomed 
to  the  manipulation  of  teeth,  as  disastrous 
results  in  the  way  of  sloughing  of  the  gum, 
necrosis  of  the  neighbom-ing  alveolus,  &c., 
may  follow  upon  the  escape  of  any  arsenic 
from  the  cavity.  For  the  relief  of  pain  a 
dead  tooth  should  be  left  quite  open,  a  live 
tooth  carefully  closed  up. 

Other  less  fi'equent  causes  of  toothache 
are  irregular  calcifications  of  the  pulp,  ex- 
ostosis of  the  roots,  and  the  inflammation 
which  attends  the  loosening  of  the  teeth  in 
old  age ;  in  a  modified  form  this  is,  how- 
ever, often  met  with  in  middle  Ufe,  and 
when  it  occurs  thus  prematurely,  it  rtlns  a 
more  acute  com-se,  with  more  pain,  sup- 
piuration,  and  iU  smell,  but,  on  the  other 
hand,  is  more  amenable  to  treatment. 
Another  cause  of  obscm-e  toothache  is 
difiicult  eruption  of  teeth,  especially  of  the 
wisdom  teeth,  which  may  ultimately  be 
attended  with  violent  inflammation  of  the 
superincumbent  gum  and  sm-rounding  parts. 
In  many  oases  there  is  an  absolute  want  of 
Bpaoe,  and  no  permanent  relief  will  be  got 
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without  the  extraction  of  the  wisdom  tooth, 
or,  if  this  be  impossible,  of  the  tooth  in 
front  of  it.  In  the  vast  majority  of  cases  it 
is  easy  to  discover  the  cause  of  pain  due  to 
morbid  conditions  of  the  teeth ;  but  it  occa- 
sionally is  very  difficult,  especially  when 
there  are  many  teeth  the  condition  of  which 
is  such  that  they  are  possible,  though  not 
probable,  causes.  It  must  not  be  forgotten 
that  the  gum  will  sometimes  heal  com- 
pletely over  a  diseased  root,  or  so  nearly 
completely  that  only  very  careful  search 
will  discover  any  fistula. 

Old-standing  inflammations  may  also 
sometimes  have  involved  the  nerve-trunk, 
and  so  leave  a  legacy  of  pain  even  after 
their  removal ;  this  seems  most  prone  to 
happen  with  lower  wisdom  teeth,  the  apices 
of  whose  roots  are  so  very  close  to  the  in- 
ferior dental  canal.        Charles  Tomes. 

TOOTH;TUMOUil.    See  Odontoma. 

TORSION.— This  method  of  arresting 
haemorrhage  from  large  or  small  vessels  was 
introduced  by  Amussat  in  1829,  and  in  this 
country  was  prominently  brought  forward 
by  Mr.  Bryant  in  1868.  To  its  originator 
it  was  suggested  by  the  fact  that  '  torn 
vessels  do  not  bleed.' 

Numerous  experiments  upon  living 
animals,  upon  dead  arteries,  and  its  practice 
in  amputations  in  man,  show  that  the  effect 
of  torsion  is  to  rupture  the  internal  and 
middle  coats,  as  in  Ugatm-e.  The  coats, 
moreover,  are  incurved,  and  being  stripped 
from  the  external,  are  turned  into  the  lumen 
of  the  vessel,  so  that  the  broken  edges  look 
towards  the  heart.  Coagulation  taking  place 
around  and — when  the  incurvation  has 
been  less  complete — between  the  ruptured 
coats,  prevents  at  once  the  escape  of  blood. 
The  inSammatory  process  uniting  the  edges 
and  the  subsequent  changes  in  the  clot  are 
the  same  as  in  Hgation. 

There  are  two  ways  of  employing  tor- 
sion :  the  ' free  '  and  the  'limited.'  In  the 
'  free '  the  vessel  is  held  by  the  forceps  a 
short  distance  fr-om  the  end,  either  parallel 
with  or  transverse  to  its  axis,  and  twisted 
round  and  round.  The  objection  raised  to 
this  plan,  that  the  vessel  is  rotated  through 
a  great  portion  of  its  length  and  not  com- 
pletely twisted  at  any  point,  has  no  foun- 
dation, for  it  has  been  abundantly  shown 
that  only  that  part  of  the  artery  immediately 
above  the  forceps  is  twisted,  and  effectually 
so.  This  is  the  method  now  usually  adopted. 
In  the  '  limited,'  the  vessel  is  first  drawn 
out  of  its  sheath  and  fixed  by  forceps  three- 
fourths  of  an  inch  fr'om  the  divided  end. 


while  with  a  second  pair  the  extremity  is 
seized  and  freely  twisted.  Special  forceps 
must  be  used.  They  have  flat,  parallel, 
finely  serrated  blades  secured  by  a  shdijig 
catch. 

Torsion  of  large  vessels — e.g.  the  femoral 
— is  best  performed  in  the  following  way. 
The  artery  is  taken  up  by  a  pair  of  dissecting 
forceps  and  drawn  forwards,  the  smTound- 
iag  tissues  being  pushed  back  by  a  second 
pair  till  sufficient  room  is  made  for  the 
application  of  torsion-forceps  across  the 
vessel,  about  one-eighth  of  an  inch  from  the 
divided  end.  The  whole  width  of  the  vessel 
must  be  grasped.  The  forceps  are  now  ro- 
tated (or  swung  round)  at  right  angles  to  the 
axis  of  the  vessel,  six  complete  revolutions 
being  sufficient  for  the  femoral,  and  four  for 
smaller  vessels.  It  is  the  practice  of  some 
surgeons  to  take  up  the  vessel  longitudi- 
nally, and  rotate  the  forceps  round  in  the 
hand ;  but  this  does  not  seem  to  secure  such 
effectual  torsion  as  the  plan  described  above, 
for  the  whole  width  of  the  vessel  is  not  in- 
cluded in  the  grasp  of  the  forceps.  When 
the  torsion  has  been  effective  and  complete, 
a  loss  of  resistance  will  be  felt,  owing  to  the 
rupture  of  the  inner  coats,  and  whether  one 
turn  more  or  less  secures  this  result  is  a 
matter  of  indifference. 

It  is  weU  to  allow  the  forceps  to  remain 
attached  for  a  few  minutes  while  the  coagu- 
Imn  is  forming,  the  other  vessels  being 
secm'ed  meantime.  On  removing  the  for- 
ceps, the  twisted  end  uncoUs  a  few  tiums  and 
retracts  into  the  sheath  and  the  surrounding 
tissues,  by  which  it  should  be  well  covered. 
The  writer  has  in  this  way  secm-ed  the  first 
part  of  the  axillary,  and  on  several  occasions 
the  femoral.  As  to  its  safety,  it  is  only  neces- 
sary to  quote  Mr.  Bryant,  who  gives  200 
consecutive  amputations  at  Guy's  Hospital, 
in  all  of  which  the  main  artery  was  twisted, 
without  a  single  case  of  secondary  haemor- 
rhage. 

In  closing  smaller  vessels,  it  is  only  ne- 
cessary to  simply  seize  the  end  and  give  it 
several  rapid  twists. 

Torsion  is  chiefly  of  value  in  secm'ing 
the  large  vessels,  and,  when  successful  im- 
mediately after  its  application,  there  is  no 
fear  of  secondary  haemorrhage  unless  un- 
healthy suppuration  exist  in  the  wound.  It 
is  the  practice  of  the  ■mriter  and  of  several 
other  surgeons  to  secure  the  main  vessels 
by  torsion  and  the  smaller  by  catgut. 

Charters  James  Symonds. 

TORTICOLLIS  (Wry-Neck).— Devia- 
tion of  the  neck  from  the  right  dii-ection  is 
caused  primarily  by  contraction  of  the 
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sterno-mastoid  muscle,  in  most  instances ; 
other  muscles  may  be  associated  with  the 
sterno-mastoid,  particularly  the  trapezius, 
the  splenius,  and  the  scaleni.  The  levator 
anguli  also  helps  in  approximating  the  head 
and  shoulder. 

The  back  of  the  head  is  drawn  down 
towards  the  shoulder  of  the  affected  side, 
the  face  and  cliin  being  directed  towards 
the  opposite  shoulder.  The  affected  side  of 
the  neck  is  concave,  and  a  very  definite 
hollow  may  be  made  out  below  the  mastoid 
process ;  across  it  is  stretched  the  tight  band 
of  the  sterno-mastoid.  The  tissues  of  the 
affected  side  of  the  face  are,  in  a  marked 
case,  imperfectly  developed,  even  to  the  in- 
ferior maxilla  itself ;  the  mouth  and  eyelids 
are  drawn  down,  and  the  expression  is 
changed  and  characteristic.  On  examining 
the  lower  half  of  the  sterno-mastoid,  the 
sternal  and  clavicular  pieces  may  be  found 
rigidly  contracted  and  distinct. 

The  cause  of  the  contraction  of  the 
muscle  may  be  found — (1)  in  the  muscle 
itself;  (2)  it  may  be  due  to  the  irritation  of 
cervical  caries,  to  an  inflammatory  attack 
of  the  vertebras,  periosteum,  ligaments, 
muscles,  nerves,  or  connective  tissue  of  the 
neck,  or  to  the  presence  of  an  inflamed  or 
suppurating  gland.  In  these  cases,  the 
contraction  of  the  sterno-mastoid  will  be 
as  a  reflex  act  through  the  spinal-accessory 
or  the  second  cervical  nerve.  Or,  the  con- 
traction may  be  due  to  (3)  some  central 
irritation  in  the  brain  or  spinal  cord. 

(1)  "When  the  cause  of  the  contraction 
is  in  the  muscle  itself,  it  is  generally  the 
result  of  a  tearing  of  bundles  of  its  fibres 
during  partrurition,  in  which  case  a  hard 
and  tender  ovoid  lump  may  have  been 
noticed  in  the  course  of  the  muscle  or  of 
one  of  its  heads  of  origin  within  a  few  days 
or  weeks  of  birth.  The  lump  may  be  of  the 
size  and  shape  of  a  filbert  or  small  walnut. 

At  one  time  it  was  thought  that  these 
sterno-mastoid  ttunours  were  of  syphilitic 
origin,  but  any  association  they  may  have 
with  such  congenital  taint  is  but  accidental ; 
the  condition  is  due  to  a  partial  rupture  of 
the  muscle  during  parturition.  Often  the 
tumour  is  found  after  a  difficult  labotir,  but 
the  writer  has  met  with  a  case  of  such 
tmnour,  in  which  partxurition  had  been  so 
rapid  and  easy  that  neither  midwife  nor 
doctor  had  assisted.  The  tumour  consists 
of  torn  muscle,  blood,  and  inflammatory 
effusion.  The  mass  becomes  smaller  by 
absorption,  but  the  cicatricial  patch  in  tho 
muscle  undergoes  a  steady  contraction,  im- 
til  the  ear  may  almost  touch  the  shoulder. 
In  the  fat,  short-necked  infant,  both  the 


tumour  and  the  early  deformity  of  the 
neck  may  pass  unnoticed  ;  but  as  the  neck 
grows  the  deviation  becomes  conspicuous, 
as  may  also  be  the  arrested  growth  of  the 
corresponding  side  of  the  face.  The  writer 
has  recently  been  treating  a  young  man,  in 
whose  case  aU  the  links  in  the  clinical 
report  were  complete.  The  mother  said 
that  his  had  been  a  '  cross-birth ; '  that 
when  he  was  a  week  or  two  old  a  '  lump  ' 
was  noticed  in  the  com'se  of  the  muscle ; 
the  torticoUis  was  complete. 

(2)  When  the  deformity  is  due  to  cervical 
i  caries,  it  is  generally  associated  with  obscm'e 
pains  which  radiate  about  the  shoulders, 
neck,  or  scalp,  according  to  the  distribution 
of  the  sensory  nerves  whose  trunks  emerge 
at  the  carious  region,  and  thus  are  com- 
pressed by  inflammatory  products.  In 
I  the  early  stages  the  disease  is  apt  to  elude 
correct  diagnosis,  the  '  stiflness  of  the  neck' 
and  other  equivocal  symptoms  being  fre- 
quently ascribed,  at  least  by  parents,  to 
'  rheumatism.'  If  the  patient  be  young 
or  unintelligent,  the  neuralgic  pains  in  the 
occipital  and  parietal  regions  may  be  spoken 
of  as  '  headache.'  Stiffness  of  the  neck  is 
an  important  symptom ;  the  patient  can- 
not turn  the  head  without  at  the  same  time 
wheeling  round  his  shoulders  and  trunk, 
nor  can  he  nod  or  shake  the  head  freely. 
Pressure  on  the  top  of  the  head  causes 
distress.  See  Gaeies  of  the  Spine.  It  is 
of  the  utmost  importance  that  an  early  dia- 
gnosis be  made,  the  treatment  demanding 
extreme-  gentleness,  firmness,  and  a  long- 
continued  patient  supervision.  The  vmter 
has  seen  wry-neck  suddenly  caused  by  an 
acute  attack  of  ostitis  and  periostitis  of  the 
cervical  vertebrae,  the  result  of  a  severe 
wetting  of  the  head  and  neck  of  a  child. 
The  head  was  dravra  down  towards  the  right 
shoulder,  and  thus  steadied  against  distmr- 
bance.  Pressure  upon  the  spinous  processes 
or  upon  the  top  of  the  head  gave  intense 
pain.  Such  a  case  demands  leeches,  fomen- 
tations, and  absolute  rest  in  bed,  the  head 
being  steadied  between  sand-pillows. 

Wry-neck,  due  to  the  reflex  contraction 
of  muscles  from  peripheral  irritation  of 
inflamed  tissue  of  the  neck  or  glandular 
abscess,  will  disappear  on  the  subsidence  of 
the  primary  trouble,  though  exercises  such 
as  those  sketched  below  may  prove  of 
advantage.  For  the  deviation  of  the  neck 
in  infancy,  gentle  fi-ictions  and  frequent  ad- 
justments of  the  head,  as  a  precautionary 
measure,  shoifld  be  undertaken.  But  when 
such  measm-es  prove  ineflicient,  as  they 
most  lUiely  would  in  the  case  of  the  grow- 
ing child,  or  the  adult,  or  in  the  wry-neck 
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caused  by  vertebral  caries  long  since  passed 
away,  tenotomy,  under  an  anesthetic,  may 
be  requii'ed.  For  this  purpose  a  slender, 
blunt-pointed  blade  should  be  passed  cau- 
tiously beneath  that  part  of  the  muscle 
which  shows  most  promiaently  at  the  root 
of  the  neck,  when  the  head  is  brought  to- 
wards the  straight  line.  The  puncture  of 
the  skin  is  made  about  half  an  inch  above 
the  clavicle  with  a  sharp-pointed  tenotome : 
and  then  with  the  blunt  knife  every  resisting 
band  must  be  severed.  The  skin-puncture 
is  covered  with  a  small  compress  of  dry 
lint  and  a  bandage,  the  head  being  left  in 
the  old  position  until  the  wound  is  sound. 
After  section  of  one  head  of  origin  of  the 
muscle,  the  other  may  be  found  in  need  of 
division;  in  this  case  two  separate  punc- 
tures of  the  skin  are  desirable.  A  few  days 
after  the  tenotomy,  frictions  and  sham- 
pooings  of  the  neck  should  be  begun,  and 
the  patient  should  be  drilled  in  exercises  to 
raise  the  head  and  depress  the  shoulder. 
He  should  carry  a  weight  in  the  hand,  and 
at  the  same  time  incline  the  head  away,  so 
aa  to  stretch  to  the  utmost  the  concave 
side  of  the  neck.  This  stretching  should 
be  kept  up  at  night  by  his  lying  with  the 
affected  side  of  the  face  upon  a  firm  pillow. 
"With  this  treatment,  combined  with  mas- 
sage, no  mechanical  apparatus  need  be  re- 
quired for  the  straightening  of  the  neck, 
even  in  the  adult.  The  operation  is  not 
entirely  devoid  of  risk ;  troublesome  bleed- 
ing may  occur  from  the  accidental  and  un- 
avoidable wound  of  a  blood-vessel,  and 
should  a  venous  tributary  be  stretched 
across  the  course  of  the  knife,  air  may 
enter  the  circulation.  In  either  case  a  firm 
compress  should  be  adjusted.  After  the 
division  of  the  contracted  muscle,  various 
secondary  bands  of  shortened  fibrous  tissue 
win  assert  themselves;  these  will  rarely 
need  division  with  a  knife,  they  will  yield 
to  drilling  and  manipulation. 

(3)  When  the  deformity  is  due  to  some 
central  nervous  irritation,  the  treatment  is 
often  unsatisfactory.  The  spasmodic  con- 
traction may  be  jerking,  irregular  and  con- 
vulsive, and  never  cease  during  the  waking 
of  the  patient.  It  is  most  common  in 
young  adults  '  whose  families  have  seemed 
prone  to  other  cerebro-spiual  affections ' 
(Little).  The  treatment  will  comprise  the 
administration  of  bromide  of  potassium  and 
tonics ;  the  employment  of  the  mind ;  and 
the  use  of  galvanism  and  massage.  Teno- 
tomy would  afford  but  temporary  relief,  and 
even  the  stretching  of  the  spinal  accessory 
nerve,  or  the  resection  of  a  piece  of  it,  does 
not  always  end  the  trouble.    The  nerve 


may  be  found  either  on  its  entrance  to  or 
emergence  from  the  sterno-mastoid.  In 
the  former  case  an  incision  is  made  along 
the  anterior  border  of  the  muscle,  starting 
from  the  mastoid  process,  and  descending 
for  about  two  inches.  The  external  jugular 
vein  would  have  to  be  drawn  forwards; 
and  the  head  being  stiU  further  inclined 
towards  the  shoulder  of  the  affected  side, 
in  order  to  slacken  the  sterno-mastoid,  the 
anterior  border  of  the  muscle  would  be 
shghtly  raised  and  everted,  and  the  nerve 
running  obUquely  into  its  substance  would 
be  recognised.  About  half  an  inch  of  it 
should  be  taken  away. 

Neuro-mimetic  contraction  of  the  sterno- 
mastoid  is  most  likely  to  be  met  with  in 
girls ;  its  onset  may  be  sudden,  and  the 
symptoms  over-acted. 

Wry-neck  from  the  contraction  of  an 
extensive  cicatrix  (as  after  a  severe  bum) 
is  best  dealt  with  by  massage  and  exercises. 

Edmund  Owen. 

TOURNIQUETS  are  instruments 
which  are  employed  to  arrest  or  diminish 
the  flow  of  blood  along  the  arteries  to  the 
limbs.  There  are  two  classes  of  tourni- 
quets ;  the  principle  of  one  of  them  is  to 
constrict  the  whole  limb  and  to  arrest  the 
circulation  through  the  collateral  vessels  as 
well  as  through  the  main  vessel  of  a  limb, 
whilst  that  of  the  other  is  the  accurate 
limitation  of  the  pressure  to  the  main  ves- 
sel, so  that  the  flow  of  blood  through  it 
alone  may  be  slowed  or  arrested. 

Those  of  the  first  kind  are  used  to  pre- 
vent bleeding  during  the  performance  of 
operations  on  the  Hmbs,  or  as  a  temporary 
means  of  checking  bleeding  from  wounds 
of  the  Hmbs.  For  the  latter  purpose,  in 
cases  of  emergency,  the  original  plan,  in- 
vented by  Morel,  may  be  employed ;  it  is 
to  tie  a  cord  or  a  piece  of  bandage  round 
the  limb  and  pass  a  stick  beneath  the  cord, 
and  then  to  turn  it  round  and  round  until  the 
cord  is  twisted  up  and  tightened  sufficiently 
to  arrest  the  circulation. 

The  elastic  tourniquets  of  the  present 
day  act  in  a  similar  manner. 

Esma/rch's  tourniquet  is  a  strong  elastic 
cord  or  tube,  the  bore  of  which  is  very 
small ;  a  hook  is  attached  to  one  end  of  it 
and  a  chain  to  the  other.  In  using  this, 
and  all  tourniquets  which  constrict  the 
entire  limb,  the  limb  should  be  bandaged  or 
raised,  in  order  to  favom*  the  return  of  the 
venous  blood,  and  then  the  cord  should  be 
rapidly  stretched  and  wound  round  the 
Umb,  the  two  ends  going  in  opposite  direc- 
tions and  being  finally  secured  by  fastening 
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the  hook  to  one  of  the  rings.  If  applied 
slowly,  the  veins  would  be  first  compressed, 
and  the  limb  consequently  would  become 
congested.  Sometimes  the  ends  of  Es- 
march's  tourniquets  do  not  meet  just  as 
reqtiired,  and  so  they  have  to  be  carried 
once  more  round  the  limb,  upon  which  they 
exert  an  imdue  constriction.  See  Esmaech's 
Bloodless  Method. 

Yarious  modifications  of  this  instrument 
have  been  introduced,  with  the  object  of 
remedying  the  defect  alluded  to  above  and 
of  facilitating  the  removal  of  the  tourniquet. 
Foulis'  catch  is  one  of  these.  It  consists  of 
a  piece  of  vulcanite,  about  an  inch  and  a 
quarter  long,  three-quarters  of  an  inch  broad, 
and  half  an  inch  deep ;  it  is  perforated  along 
its  longest  axis  by  two  holes,  having  a  dia- 
meter of  about  an  eighth  of  an  inch ;  one  of 
these  commimicates  with  the  surface  of  the 
pad  along  its  whole  length  by  means  of  a  sht ; 
the  elastic  cord  is  threaded  through  the  other 
hole.  The  pad  is  placed  over  the  vessel,  and 
the  limb  is  encircled  with  the  cord  once  or 
twice,  and  finally  both  ends,  still  on  the 
stretch,  are  forced  into  the  sht  in  the  pad ; 
when  the  ends  of  the  cord  are  relaxed,  the 
increased  thickness  which  results  serves  to 
secure  them  firmly  in  the  catch.  Davy  has 
recently  introduced  a  catch  which  acts  like 
the  one  just  described,  but  it  can  be  secured 
more  firmly  in  position;  its  long  axis  is 
placed  in  the  line  of  the  vessel,  and  the 
elastic  cord,  which  runs  in  the  opposite 
direction,  keeps  it  steady.  Ward  Cousins 
has  substituted  a  buckle  for  the  catch.  His 
tourniquet  consists  of  an  elastic  cord  folded 
upon  itself  so  as  to  form  a  loop,  the  ends  of 
which  are  attached  to  the  buckle.  In  place 
of  the  teeth  of  the  common  buckle,  the  one 
used  has  a  plate  with  a  serrated  edge, 
which  is  not  sharp  enough  to  bite  into  the 
india-rubber,  but  is  rough  enough  to  get  a 
good  grip  on  to  it.  To  apply  the  tourniquet, 
the  cord  should  be  stretched  tightly  round 
the  limb,  and  should  be  secured  by  drawing 
the  loop  through  the  buckle. 

All  the  tourniquets  composed  of  an 
elastic  cord  are  open  to  the  objection  that 
the  cord  produces  severe  constriction  of  the 
limb ;  this  may  be  obviated  by  employing  a 
stout  elastic  band  with  a  piece  of  tape 
attached  to  each  end,  or  with  a  buckle  like 
that  above  described  fixed  to  it  about  a 
foot  and  a  half  from  one  end ;  when  applied, 
it  may  be  secured  by  tying  the  tapes  to- 
gether into  a  bow,  or  by  drawing  ihe  end 
of  the  india-rubber  band  through  the  buckle. 

A  field-tourniquet  constricts  the  entire 
limb.  It  consists  of  a  metal  plate,  to  which 
a  small  pad  is  attached,  and  of  a  piece  of 


stout  tape.  The  plate  has  a  slit  at  each  side, 
through  which  the  tape  can  be  passed,  and 
each  lateral  border  of  it  has  three  teeth 
proj  eoting  from  it.  To  apply  the  tourniquet, 
the  tape  should  be  placed  beneath  the 
Umb,  and  each  end  of  it  should  be  passed 
through  one  of  the  slits  in  the  plate  above 
mentioned.  By  pulling  on  the  ends  of  the 
tape  the  pad  is  pressed  against  the  vessel, 
and  the  pressure  can  be  kept  up  by  fixing 
the  ends  of  the  tape  into  the  projecting 
teeth  on  each  side  of  the  plate. 

Petit's  tourniquet  may  be  employed 
either  to  constrict  the  entire  limb,  or,  rf  a 
pad  be  placed  over  the  main  artery,  to 
compress  the  latter  and,  at  the  same  time, 
exert  some  general  compression.  The  in- 
strument consists  of  two  plates,  which  can 
be  separated  from  one  another  by  means  of 
a  screw ;  a  piece  of  stout  tape  is  threaded 
into  the  plates  in  such  a  way  that  separation 
of  the  plates  will  draw  on  the  ends  of  the 
tape.  To  apply  the  tourniquet,  the  plates 
should  be  placed  in  contact,  and  the  tape 
should  be  buckled  round  the  limb  tightly 
enough  to  hold  the  instrument  in  position. 
By  turning  the  screw,  the  plates  may  be 
separated,  and  the  limb  and  main  vessel 
compressed.  Petit's  and  field-tourniquets 
are  useful  instruments  to  keep  loosely  ap- 
plied to  a  limb  from  which  haemorrhage  is 
anticipated,  as  either  of  them  may  be  readily 
tightened  up  by  a  nurse. 

The  second  class  of  tourniquets — viz. 
those  which  are  intended  to  compress  the 
main  vessel  of  the  limb  alone,  are  chiefly 
used  in  the  treatment  of  aneurisms.  They 
are  as  follows  : — 

Signorom's  horse-shoe  tourniquet  is  in- 
tended chiefly  for  the  brachial  artery.  It 
consists  of  two  stout  steel  arms,  can-ying 
pads  at  their  extremities,  which  can  be 
approximated  or  removed  fi'om  one  another 
by  turning  an  endless  screw  placed  at  the 
hinge  of  the  instrument. 

Lister's  (known  also  as  Pancoast's) 
tourniquet  is  intended  for  compressing  the 
aorta  or  common  iliac  in  the  treatment  of 
anem-ism  of  these  vessels,  or  during  ampu- 
tation at  the  hip-joint.  It  consists  of  a 
large  horseshoe-shaped  piece  of  iron,  carry- 
ing a  pad  at  one  end  and  perforated  at  the 
other  by  a  female  screw,  tlnrough  which  a 
rod  carrying  a  pad,  and  provided  with  a 
male  screw,  is  introduced.  The  pad  is 
screwed  down  on  to  the  aorta  at  its  bifurca- 
tion, which  takes  place  at  the  level  of  the 
highest  point  of  the  crest  of  the  ilium ;  the 
pad  is  so  fixed  on  to  the  rod,  which  beai's  it, 
that  the  latter  can  be  turned  round  without 
causing  the  pad  to  revolve ;  and  when 
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screwing  the  pad  firmly  home,  it  should  be 
held  on  the  vessel  with  the  left  hand  whilst 
the  screw  is  beiag  tm-ned  by  the  right. 

Skey's  toui-niquet  is  intended  for  com- 
pressiag  the  common  ihao  or  the  brachial 
arteries.  The  whole  instrument  has  an 
elliptical  outline,  and  completely  encu-cles 
the  limb  to  which  it  is  appUed.  It  consists 
of  two  plates,  which  are  connected  together 
by  .quarter-circle  steel  bars,  themselves 
composed  of  two  pieces  sUding  one  on  the 
other,  so  that  the  size  of  the  instrument 
can  be  reduced  to  the  circumference  of 
the  limb  to  which  it  is  appUed.  One  of 
the  plates  above  mentioned  forms  a  pad, 
which  should  be  placed  behind  the  limb  ; 
in  the  other  plate,  a  steel  rod,  having  a  pad, 
works  in.  a  similar  manner  to  that  described 
in  Lister's  tom'niquet. 

In  the  instruments  above  described,  the 
pressure  of  the  pad  on  to  the  vessel  is  main- 
tained by  the  rigid  force  of  a  screw,  and  is 
accordingly  most  irksome  if  it  be  kept  up 
for  a  long  time,  as  is  the  case  in  the  treat- 
ment of  aneurisms.  With  the  object  of 
remedymg  tins.  Carte  has,  by  a  most  in- 
genious contrivance,  converted  the  rigid 
pressure  of  the  screw  into  an  elastic  one ; 
and  so  great  is  this  improvement,  that  in 
the  treatment  of  popUteal  anem-isms  by  in- 
strumental compression  of  the  common  and 
superficial  femoral  vessels.  Carte's  instru- 
ment should  be  used  in  preference  to  those 
akeady  described. 

Ca/rte's  compressors  are  adapted  for 
compressing  the  common  femoral  artery  in 
the  groin  and  the  superficial  femoral  at  the 
apex  of  Scarpa's  triangle.  They  possess  two 
gi-eat  advantages — (1)  that  the  rod  which 
carries  the  pad  is  fixed  to  the  rest  of  the 
instrument  by  a  ball  -  and  -  socket  joint, 
which  renders  the  pad  less  Uable  to  shift 
from  the  artery  during  any  shght  move- 
ment of  the  patient ;  (2)  that  the  pressure 
exerted  by  the  instrument  is  an  elastic  one. 
In  the  old-fashioned  compressors,  the  rod 
which  carries  the  pad  moves  in  the  frame- 
work of  the  instrument  by  means  of  a 
screw.  In  Carte's  compressor  it  moves  up 
and  down  without  a  screw,  but  just  above 
the  supporting  framework  there  are  two 
plates ;  the  lower  of  these  is  fixed  to  the 
framework,  and,  like  the  latter,  allows  the 
rod  which  bears  the  pad  to  move  fireely 
through  it ;  the  upper  one  only  permits  the 
rod  to  move  through  it  by  being  screwed 
round.  The  two  plates  are  joined  together 
by  a  strong  piece  of  elastic  on  each  side. 
When  the  attempt  is  made  to  screw  the 
pad  down,  the  first  effect  is  to  separate  the 
plates  and  put  the  elastic  on  the  stretch ; 


and  it  is  only  when  the  elastic  is  well 
stretched  that  the  pad  is  pressed  on  to  the 
vessel.  If  the  pad  be  too  tightly  screwed 
down  the  elastic  will  be  still  more  stretched, 
and  so  the  pad  wUl  be  allowed  to  rise  a 
little  from  the  Hmb  and  imdue  pressure 
will  be  reUeved.  Carte's  larger  instrument 
— viz.  that  for  the  groin — is  fixed  on  to  the 
pelvis  by  a  broad  and  well-padded  belt. 
The  smaller  instrument  is  very  like  Skey's 
tourniquet  in  shape,  but  its  size  cannot  be 
altered  as  that  one  can. 

TuffnelVs  compressor  consists  of  a 
truss-spring,  with  a  pad  which  presses  on 
the  artery.  It  is  fixed  in  position  with 
strains,  wliich  also  serve  to  press  the  pad 
more  firmly  on  to  the  vessel.  It  is  used  for 
compressing  the  femoral  artery. 

Higginbotiom's  alveolar  tourniquet  is 
composed  of  two  blades,  with  a  pad  at 
the  end  of  each ;  its  principle  of  action  is 
like  that  of  Signoroni's  tourniquet.  It  is 
used  to  make  pressure  on  bleeding  tooth- 
sockets  ;  this  is  accomphshed  by  one  of  the 
blades  within  the  mouth,  whilst  the  other 
blade  presses  against  the  inferior  border  of 
the  body  of  the  lower  jaw.  A  similar  in- 
strmnent  is  made  for  the  upper  jaw ;  one 
of  its  blades  makes  a  wide  sweep  so  as  to 
fit  on  to  the  top  of  the  head. 

Weight-compressors  axe  of  two  kinds. 
One  consists  of  a  conical  bag  with  a  trun- 
cated apex.  The  bag  should  be  filled  with 
shot  and  suspended  over  the  vessel  to  be 
compressed,  and  steadied  in  position  by  the 
patient.  The  other  (Watson's)  consists  of 
a  weight,  which  is  suspended  firom  a  Carte's 
elastic  spring,  and  so  adjusted  that  it  rests 
upon  the  vessel.  Bilton  Pollakd. 

TRACHEAL  CATHETERISM.— The 

introduction  of  instnunents  through  the 
mouth  into  the  trachea  was  first  attempted 
by  Desault,  who  saw  the  immunity  from 
evil  following  the  accidental  introduction 
of  an  oesophageal  tube  into  the  trachea,  the 
tolerance  with  which  the  patient  bore  it, 
and  the  easy  manner  in  which  he  respired 
through  it.  This  took  place  toward  the 
close  of  Desault's  life,  and  he  had  few  op- 
portunities of  praetisLng  the  method.  Efforts 
in  the  same  direction  were  subsequently 
made  by  other  surgeons,  among  whom  was 
Bouchut,  who  practised  what  he  termed  le 
tubage  dio  la/rynx,  but  who  was  so  uaxfor- 
timate  as  to  be  unable  to  record  any  case 
in  which  the  Ufe  of  the  patient  was  saved 
by  this  method.  Trendelenburg  and  Schrot- 
ter  pass  three-cornered  vulcanite  tubes  into 
the  larynx,  in  chronic  cases,  for  pm-poses  of 
dilatation.    Since  1878  the  writer  has  had 
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he  opportiinity  of  introducing  tubes  into 
uie  trachea  thi-ough  the  mouth  in  a  variety 
of  cases,  and  the  practice  has  been  attended 
with  favom-able  results. 

It  need  scarcely  be  premised  that,  when 
it  is  practicable,  a  laryngoscopic  examina- 
tion ought  to  be  made  previous  to  passing 
the  tracheal  catheter.  Some  prefer  to  in- 
troduce the  catheter  by  aid  of  the  laryngo- 
scopic mirror,  while  others  are  satisfied  to 
be  guided  by  the  sensation  of  touch  and  an 
accm-ate  anatomical  knowledge  of  the  parts. 
The  catheters  may  be  passed  either  with  or 
without  the  aid  of  anaesthetics.  Local  anaes- 
thesia, such  as  may  be  induced  by  the  re- 
peated painting  of  morphia  solution  on  the 
outside  of  the  larynx,  or  by  the  application 
of  a  sohVtion  of  cocaine  to  the  mucous 
membrane  of  the  lai'ynx,  is  of  benefit  in 
diminishing  the  sensitiveness  of  the  parts, 
and  preventing  the  troublesome  expiratory 
efforts  immediately  following  then*  intro- 
duction. Under  chloroform,  the  introduc- 
tion is  attended  by  very  little  coughing, 
and  a  fresh  whiff  of  the  drug,  inhaled  through 
the  tube,  speedily  allays  any  irritaiion  which 
may  have  been  set  up.  In  a  niunber  of 
instances,  the  tubes  have  been  passed  by  the 
writer  vsdthout  the  aid  of  either  local  or 
general  anaesthesia ;  both  in  cases  where 
the  larynx  and  trachea  were  in  a  normal 
physiological  condition,  the  tubes  having 
been  passed  in .  such  instances  in  order  to 
prevent  blood  fi:om  entering  the  trachea 
dxinng  operations  about  the  mouth,  and 
also  in  acute  and  chronic  diseased  condi- 
tions. In  the  former  class  of  cases,  when 
the  patients  were  adults  or  were  old  enough 
to  understand  inteUigently,  the  method  of 
introducing  the  tube,  and  the  sensations 
which  its  introduction  gave  rise  to  were 
explained  to  them,  and  they  were  invited  to 
aid  its  introduction — first,  by  endeavouring 
to  control  coughing  or  retching ;  secondly, 
by  being  prepared  to  take  a  long  inspu'ation 
at  the  moment  of  inserting  the  tube  into 
the  larynx  ;  and  thirdly,  after  the  introduc- 
tion of  the  tube,  instead  of  persisting  in 
violent  expiratory  efforts,  to  allow  a  deep 
inspiration  to  take  place. 

When  the  tube  is  about  to  be  inserted, 
the  patient's  head  is  thrown  well  back,  his 
mouth  is  opened,  and  if  he  be  nervous  a 
gag  is  introduced ;  in  childi-cn  this  precau- 
tion is  always  taken.  The  tongue  is  then 
well  drawn  forward.  The  operator's  left 
index-finger  is  introduced  until  it  touches 
the  epiglottis,  which  it  depresses  against 
the  tongue.  If  the  laryngoscopic  mirror 
be  used  the  epiglottis  may  be  left  free.  The 
tracheal  tube  is  made  to  pass  over  the 


index-finger,  until  it  is  engaged  in  the 
glottis,  the  patient  being  then  instructed  to 
take  a  long  deep  inspiration,  and  at  the 
same  moment  the  tube  glides  between  the 
cords  into  the  trachea.  If  the  tube  be  made 
of  hard  rubber,  the  operation  is  now  com- 
pleted ;  if  it  consists  of  soft  gum-elastic,  the 
stylet  used  in  introducing  it  is  removed. 
The  patient  then  gives  vent  to  a  series  of 
prolonged  expiratory  efforts,  which  are  gene- 
rally gi-eatly  lessened  after  his  first  full 
inspiration.  During  the  five  minutes  sub- 
sequent to  its  introduction,  the  cough  may 
be  very  troublesome,  but  at  the  end  of  that 
period  a  tolerance  has  generally  been  es- 
tablished. A  few  inhalations  of  chloroform 
through  the  tube,  at  this  stage,  greatly  miti- 
gate the  irritation. 

There  are  considerable  individual  dif- 
ferences in  the  degree  of  toleration  of  the 
tube.  In  some  diseased  laryngeal  condi- 
tions, the  parts  are  by  no  means  so  sen- 
sitive as  they  are  in  health,  and  when 
once  the  tube  is  introduced,  they  are  much 
more  tolerant  of  its  presence.  The  fact 
that  the  obstruction  to  the  breathing  has 
been  overcome,  gives  the  patient  a  sense 
of  relief  which  causes  him  to  regard  the 
tube  favourably.  In  one  such  case  the  pa- 
tient was  suffering  fi-om  an  advanced  eijithe- 
liomatous  affection  of  the  larynx,  and  was 
in  great  distress  from  dyspnoea  at  the  time 
he  was  first  seen  by  the  writer.  After  ex- 
amining with  the  laryngoscope,  a  small- 
sized  tracheal  catheter  was  introduced 
while  he  stood  in  the  theatre,  its  insertion 
being  attended  by  very  little  coughing,  and 
a  few  minutes  afterwards  he  walked  to  his 
ward,  steadying  with  his  hand  the  extremity 
of  the  tube  which  projected  from  his  mouth. 
It  afforded  him  complete  temporary  relief, 
and  enabled  him  to  have  a  sound  sleep,  the 
first  he  had  had  for  many  days.  In  childi-en 
the  parts  are  soft  and  much  more  easily 
injm-ed,  and  therefore  the  introduction  of 
the  tube  must  be  undertaken  with  gi-eater 
gentleness.  There  is  also  the  difficulty  to 
contend  with,  in  the  want  of  understanding 
on  the  part  of  the  child ;  therefore  the  head 
requires  to  be  held,  and  the  gag  to  be  intro- 
duced. A  nurse  is  required  to  attend  to  the 
child  afterwards,  to  prevent  the  tube  from 
being  removed. 

In  most  cases  it  is  better  at  first  to 
insert  a  catheter  of  less  calibre  than  the 
capacity  of  the  larynx,  as  it  will  bo  ad- 
mitted more  readily,  and  subsequently  a 
larger  one  may  be  inserted.  In  cases  of 
dyspnoea,  duo  to  exudation  about  the  glottis, 
the  patient  is  able  to  breathe  with  fi-eedom 
if  the  catheter  be  withdrawn  at  the  end  of 
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a  few  hours.    The  cedema  is  apt  to  return, 

however,  and  therefore  it  is  better  to  retain 
the  instrument  in  the  trachea  for  ten  or 
twelve  hours.  It  may  be  withdrawn  at  the 
end  of  that  period,  and  again  inserted  if  the 
patient  has  any  further  respiratory  diffi- 
culty. Not  only  can  respiration  be  carried 
on  through  the  catheter,  but  the  patient  has 
the  power  of  expelling  mucus  or  other 
secretion  from  the  trachea  beyond  the  distal 
extremity  of  the  tube.  He  can  swallow 
while  the  tube  is  in  the  larynx  without  any 
of  the  Hquid  gaining  access  to  the  trachea. 
"When  vomiting  occurs,  the  ejected  matters 
do  not  pass  into  the  air-passages. 

The  catheter  may  be  known  to  be  in  the 
respiratory  passages  from  the  sensation 
imparted  by  the  tube  passing  over  the  first 
ring  or  two  of  the  trachea ;  by  the  fact  that 
there  is  a  current  of  air  flowing  into  the 
tube  on  inspiration  and  one  passing  out  on 
expiration — the  opposite  being  the  case  if  it 
be  in  the  oesophagus.  A  Ughted  taper  or 
match  will  demonstrate  these  ciu'rents. 

When  the  catheter  is  to  be  inserted  to 
prevent  blood  from  gaining  access  to  the 
trachea  dui'ing  operations  about  the  mouth 
or  fauces,  it  should  be  mounted  with  a 
double  fold  of  india-i-ubber  tubing  which 
fits  firmly  on  the  tube,  and  at  the  same 
time  it  should  be  sufficient  to  occlude  the 
laryngeal  orifice.  This  india-rubber  ring 
may  be  about  half  an  inch  in  length,  and 
be  placed  about  three  inches  from  the 
proximal  extremity  of  the  tube.  "When  this 
tube  thus  furnished  is  inserted  into  the 
trachea,  the  anaesthetic  maybe  administered 
through  it,  the  currents  of  air  being  dis- 
tinctly audible  to  the  chloroformist,  who 
thus  has  a  ready  guide  to  the  state  of  the 
resphation.  The  ansesthetic  may  be  con- 
tinuously administered  during  the  whole 
time,  without  interfering  with  or  stopping 
the  operation.  It  answers  the  same  pur- 
poses as  Trendelenburg's  tampon-canula, 
with  the  advantage  of  not  compHcating  the 
major  operation  with  tracheotomy  or  its 
after-results. 

Tracheal  catheters  may  be  introduced 
in  cases  where  the  resphation  is  impeded 
by  other  than  movable  bodies,  which  might 
be  pushed  before  the  instruments  further 
into  the  trachea.  In  cases  of  oedema  glot- 
tidis  and  laryngeal  stenosis,  the  presence  of 
the  catheter  in  the  trachea  for  a  few  hours 
often  gives  gi-eat  rehef.  If  care  be  taken, 
the  cords  are  not  injured,  the  voice  after- 
wards becoming  quite  restored.  In  cases 
of  acute  and  severe  laryngitis,  tracheotomy 
is  the  better  procedure.  The  introduction 
of  the  tube  requires  practice  on  the  cadaver ; 


when  this  can  be  accompHshed  on  the  dead 
body,  it  win  be  foimd  easy  to  introduce  it 
afterwards  on  the  Hving. 

William  Macewen. 

TEACHELORRHAPHY.  Sec  Em- 
met's Opebation. 

TRACHEOTOMY.  —  This  operation 
may  be  defined  as  the  artificial  opening  of 
the  trachea,  either  to  give  entrance  to  air,  or 
exit  to  foreign  bodies  ;  or  for  the  pm-pose  of 
gaining  direct  access  to  the  windpipe  for 
the  removal  of  morbid  growths.  The  opera- 
tion is  indicated  in  all  cases  where  the  free 
entrance  of  air  to  the  lungs  is  interfered 
with,  by  a  mechanical  hindrance  situated  in 
the  larynx  or  trachea. 

Tracheotomy  is  now  almost  always 
preferred  to  Laeyngotomy  in  cases  where 
the  impediment  is  likely  to  persist  for  any 
length  of  time.  Thus,  tracheotomy  may 
be  required  in  laryngeal  diphtheria;  in 
cancer  and  maKgnant  disease  of  the  larynx, 
both  primary  and  .secondary ;  in  certain 
diseases  affecting  neighbouring  parts,  and 
causing  pressure  on  or  displacement  of  the 
trachea,  such  as  goitre,  aneurism,  or  disease 
of  the  spine ;  for  foreign  bodies  in  the  trachea 
or  bronchi ;  and  in  some  cases  of  laryngeal 
ulceration  (for  the  purpose  of  giving  rest  to 
the  cords),  &c.  In  short,  in  all  cases  where 
Hfe  is  threatened  by  a  mechanical  hindrance 
to  respiration,  which  itself  cannot  be  other- 
wise removed  sufficiently  rapidly,  this  opera- 
tion is  indicated.  A  consideration  of  the 
foregoing  indications  cannot  fail  to  show 
that  the  operation  must  not,  in  any  sense,  be 
considered  as  a  curative  or  therapeutic  mea- 
sm:e  ;  it  is  but  a  means  to  an  end,  and  the 
treatment,  which  may  be  appropriate  to  the 
various  conditions  calling  for  the  operation, 
ought  in  no  way  to  be  suspended  or  inter- 
fered with  after  the  operation  has  been 
performed. 

The  Operation. — Seat  of  Incision. — 
When  the  opening  in  the  trachea  is  made 
above  the  level  of  the  thyroid  isthmus,  the 
'  high  operation  '  is  spoken  of ;  when  the 
opening  is  below  the  isthmus,  it  is  spoken 
of  as  the  '  low  operation.'  For  anatomical 
reasons,  to  be  presently  alluded  to,  the 
high  operation  should  always  be  selected 
imless  some  contra-indication  exists,  es- 
pecially in  the  case  of  children  and  short- 
necked  persons.  Many  operations  which 
are  called  tracheotomies  would  be  more 
accurately  described  as  crico-tracheotomies, 
for  the  reason  that  the  cricoid  cartilage  par- 
ticipates in  the  incision. 

Aiiatomy. — The  trachea,  owing  to  the 
large  amount  of  soft  cellular  tissue  by  which 
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it  is  surroimded,  is  very  movable.  It  is 
grasped  between  the  lobes  of  the  thyroid 
gland,  and  the  isthmus  which  connects 
these  lobes  crosses  its  upper  part,  the  whole 
gland  being  bound  down  upon  the  trachea 
by  the  deep  layer  of  the  cervical  fascia.  The 
isthmus  of  the  gland  (which  is  chiefly  con- 
cerned in  tracheotomy)  varies  much  in  size, 
being  usually  larger  in  females,  and  some- 
times assuming  very  considerable  propor- 
tions. In  front  of  it  is  a  large  plexus  of 
veins,  which  in  aU  forms  of  pidmonary  ob- 
struction becomes  gorged,  and  which,  if  cut 
during  the  operation,  may  cause  trouble- 
some hsemorrhage.  The  trachea  runs  down- 
wards and  backwards  ;  it  is  therefore  nearer 
the  surfa,ce  and  more  easily  reached  in  the 
upper  than  in  the  lower  part;  hence  the 
advantage  of  the  high  over  the  low  opera- 
tion. Moreover,  besides  its  greater  depth, 
the  close  proximity  of  the  large  vessels  of 
the  neck,  as  well  as  occasional  abnormahties 
in  their  origin  and  course,  render  the  low 
operation  not  only  more  difficult  but  more 
dangerous. 

The  size  of  the  trachea  varies ;  in  young 
subjects  it  is  disproportionately  small,  or,  in 
other  words,  the  larynx  and  trachea  undergo 
special  development  after  about  the  twelfth 
or  fourteenth  year  of  hfe.  In  twenty-four 
cases  taken  without  selection,  mostly  from 
young  subjects,  male  and  female,  the  writer 
found  the  average  diameter  to  be  "374  of 
an  inch.  The  cases  included  one  adult 
male,  aged  twenty,  with  a  diameter  of 
•550  ;  a  boy,  aged  thirteen  years,  with  '475  ; 
and  a  girl,  aged  eleven  years,  with  -425.  The 
average  diameter  of  twenty  cases,  boys  and 
girls  of  eight  yeai-s  and  under,  was  '356. 
These  latter  cases  included  an  infant,  aged 
ten  weeks,  with  '300 ;  a  boy,  aged  two  years 
and  two  months,  with  -275  ;  a  girl,  aged  three 
years  and  nine  months,  with  "500 ;  also  a 
girl,  aged  eight  years,  with  "500.  Thus,  the 
trachea  varies  in  size  with  the  growth  and 
development  of  the  child,  rather  than  with 
its  age.  The  above  figures  wiU  give  an  idea 
of  the  size  of  the  tube  which  may  be  re- 
quired. In  adults  the  differences  in  size  are 
of  less  moment,  as  the  trachea  is  larger  in 
proportion  to  the  body,  and  far  larger  than 
any  tracheotomy-tube  which  can  be  re- 
quired. 

Va/rious methods  of  operatrnghBtve  been 
proposed.  Thus,  a  trocar  and  canula,  suit- 
ably shaped,  have  been  used  by  some  sur- 
geons, while  others  have  tried  the  actual 
cautery ;  the  ordinary  plan  of  using  a 
scalpel  is  the  only  method  which  will  he 
described  in  this  place.  The  surgeon  will 
have  first  to  decide  whether  an  ansEsthetic 


shall  be  administered  or  not.  In  a  great 
many  cases,  especially  in  young  children, 
an  anassthetic  will  be  of  the  greatest  service ; 
if  administered  slowly  and  without  con- 
straining the  patient  too  much,  it  never 
does  harm.  See  Laryngotomy.  If  the 
patient  is  old  enough,  and  has  the  courage 
to  keep  himself  quiet,  the  anaesthetic  may 
be  dispensed  with.  The  recumbent  posi- 
tion is  the  most  convenient  for  operating, 
with  the  head  thrown  back  in  order  to 
make  the  trachea  stand  prominently  for- 
ward. Then,  with  the  index  finger  of  the 
left  hand  the  cricoid  cartUage  should  be 
felt  for  and  its  exact  position  ascertained ; 
in  thin  subjects  there  will  be  no  difficulty, 
but  in  short,  fleshy  necks,  especially  if 
the  thyroid  gland  or  its  isthmus  is  large, 
the  cricoid  cartilage  is  not  always  easy 
to  make  out. 

An  incision,  having  the  cricoid  about 
or  a  little  above  its  centre,  is  now  made 
in  the  median  line  of  the  neck,  when  the 
sterno-hyoid  muscles,  separated  by  a  linear 
interval,  will  be  seen  through  the  super- 
ficial layer  of  the  cervical  fascia ;  the 
sterno -thyroid  muscles  are  immediately 
beneath,  also  separated  from  each  other 
by  a  narrow  interval.  The  incision  must 
next  be  carried  through  this  interval,  any 
veins  which  meanwhile  present  themselves 
being  drawn  aside.  By  keeping  exactly 
in  the  median  line,  the  danger  of  haemor- 
rhage is  greatly  lessened.  After  the  mus- 
cles have  been  drawn  aside  by  blunt  hooks, 
the  trachea  will  come  into  view;  per- 
haps the  thyroid  isthmus,  if  very  high  or 
very  large,  may  be  found  in  front  of  the 
trachea.  In  the  latter  case  it  must  be  de- 
pressed by  means  of  a  blujat  hook,  after  cut- 
ting through  the  fascia  by  which  it  is  bound 
down  to  the  trachea.  Or  the  isthmus  may 
be  dehberately  cut  through,  if  it  is  seriously 
in  the  way  and  the  case  is  an  urgent  one. 

The  trachea  having  been  well  exposed, 
the  first  three  or  fovir  rings  may  be  in- 
cised/rom  below  upwa/rds.  In  young  chil- 
di-en,  owing  to  the  shortness  of  the  neck, 
the  space  is  very  Hmited,  and  it  will  gene- 
rally be  found  advantageous  to  include  the 
cricoid  cartilage  in  the  incision,  thus  con- 
verting the  operation  into  a  crico-tracheo- 
tomy.  It  is  very  desfrable  that  the  opening 
should  be  as  ample  as  possible,  for  besides 
facUitating  the  introduction  of  the  tube,  it 
gives  better  access  to  the  trachea,  and  allows 
the  sturgeon  to  carry  out  his  after-treatment 
wdth  greater  ease  and  certainty.  The 
trachea  having  been  incised,  a  dilator  is 
introduced,  and  the  opening  kept  patent. 
No  further  anassthesia  will  be  required ;  a 
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good  deal  of  irritation  and  cougbLng  usually 
ensues,  by  which  mucus  and  any  blood 
which  may  have  penetrated  are  expelled. 

The  subsequent  proceedings  depend  on 
the  natui'e  of  the  disease  which  has  called  for 
the  operation,  and  will  be  discussed  farther 
on  seriatim.  The  introduction  of  the  tube 
is  usually  accomplished  without  difficulty, 
provided  a  median  and  ample  incision  into 
the  trachea  has  been  made.  As  regards  the 
size  of  the  tube,  it  may  be  laid  down  that 
the  lai'gest  tube  which  can  be  got  into  the 
trachea  without  violence,  and  the  shortest 
which  can  be  well  retained,  should  be 
used. 

The  shape  of  the  tube  is  of  great  moment. 
It  has  already  been  stated  that  the  direction 
of  the  trachea  is  downwards  and  backwards. 
A  quai-ter-circle  tube  is,  therefore,  obviously 
imsuited  for  the  purpose.  Some  years  ago 
the  writer  proposed,  and  has  since  exten- 
sively used,  an  '  angular  tube ; '  this  has 
been  found  to  be  comfortable  to  the  patient, 
as  well  as  free  from  the  inconveniences 
which  an  ill-fitting  quai-ter-cu-cle  tvibe  so 
fi-equently  gives  rise  to.  In  gauging  the 
calibre,  the  inner  tube  must  always  be  taken ; 
the  smallest  diameter  at  any  point  de- 
termines the  available  size  for  breathing 
piu'poses ;  tapering  tubes  should  always 
be  avoided;  the  inner  tube  should  project 
sHghtly  beyond  the  outer.  In  a  few  urgent 
cases  the  patient  ceases  to  breathe  before 
the  operation  can  be  completed.  "When  this 
occm-s,  the  operator  should  complete  the 
ojieration,  put  in  the  dilator,  and  having 
cleared  away  any  mechanical  impediments 
to  respiration,  should  then  practise  artificial 
respiration.  It  is  rare  not  to  be  able  to 
re-estabHsh  respu-ation. 

After-treatment.  —  This  depends  alto- 
gether on  the  nature  of  the  lesion  which 
has  called  for  the  operation.  Undertaken 
for  the  removal  of  a  foreign  body,  if  not 
coughed  out  after  the  trachea  is  opened  the 
foreign  body  must  be  searched  for  with 
suitably  curved  forceps,  or  a  sling  of  bent 
silver  wire,  or  a  trachea-aspirator.  Auscult- 
ation or  the  patient's  sensations  will  pro- 
bably indicate  its  position,  and  the  sm'geon 
will  use  the  means  which  seem  most  appro- 
priate to  the  individual  case.  After  its  with- 
drawal, the  opening  in  the  trachea  need 
only  be  covered  with  wet  lint,  unless  any 
secondary  conditions  in  larynx,  trachea,  or 
limgs  indicate  that  a  tube  should  be  worn. 
In  the  former  case,  the  wound  wiU  probably 
heal  in  a  few  days ;  in  the  latter,  recovery 
will  be  more  gradual,  and  dependent  on  the 
nature  and  extent  of  the  secondary  lesions. 
See  Foreign  Bodies  in  the  Air-Passages. 


If  the  operation  has  been  imdertaken 
on  account  of  resph-atory  obstmction  due  to 
papilloma  in  the  larynx,  a  tube  will  have  to 
be  worn  until  the  cause  of  the  obstruction 
has'  been  removed.  If  maUgnant  growth 
have  spread  to  the  larynx  or  trachea,  the 
tube  wiU  have  to  be  worn  indefinitely ;  the 
chief  object  of  the  after-treatment  consisting 
in  keeping  the  discharges  as  sweet  as  pos- 
sible, and  in  facilitating  their  exit  from  the 
trachea. 

This  win  be  best  accomplished  by 
the  appHcation  of  disinfecting  solutions  or 
powders ;  among  the  former,  glycerine  of 
boracic  acid,  or  of  carbolic  acid,  or  of  alum 
will  be  found  most  useful ;  they  may  be 
applied  through  the  tracheal  opening  with 
a  soft  brush  or  a  feather  ;  among  the  latter, 
iodoform  blown  in  vnth  an  insufilator  wiU 
be  found  efficacious.  The  use  of  a  spray 
from  time  to  time,  the  patient  breathing  it 
into  the  limg  as  much  as  possible,  wiU  help 
to  ward  off  septic  pneumonia,  so  fatal  a 
complication  in  these  cases.  The  occasional 
application  to  the  eroded  sm-faces  and  ad- 
joining part  of  a  solution  of  cocaine  wiU 
add  much  to  the  comfort  of  the  patient,  by 
diminishing  pain  and  reflex  irritabiUty.  In 
cases  of  paralysis  of  the  laryngeal  muscles  ; 
of  iajury  to  the  larynx  with  secondary  swell- 
ing or  ecchymosis  of  the  mucous  and  sub- 
mucous tissues;  of  stricture  following  ul- 
cerative processes,  the  tube  wiU  have  to  be 
worn  until  the  condition  causing  the  ob- 
struction has  passed  or  subsided.  Besides 
keeping  the  tubes  quite  clean,  no  special 
after-treatment,  as  regards  the  tracheotomy 
wound,  win  be  reqtured.  In  all  such  cases 
great  care  must  be  used  in  selecting  a  weU- 
fittiag  tube,  or  secondary  ulceration  may 
ensue. 

It  is  in  cases  of  diphtheria  that  after- 
treatment  becomes  of  such  special  moment, 
not  only  because  of  the  dangerous  nature 
of  this  disease,  but  because  children  are 
the  chief  sufferers.  If  the  pm-poses  of 
the  operation  be  kept  in  mind — viz.  the 
admission  of  air  into  the  lungs,  and  the 
removal  of  the  false  membrane  (which  is 
infective  as  well  as  obstructive) — the  nature 
of  the  after-treatment  will  be  obvious.  Im- 
mediately after  incisiag  the  trachea,  while 
it  is  beuig  held  open  by  the  dilator,  and 
before  the  tube  is  put  in,  an  efifort  must  be 
made  to  clear  out  aU  membrane  and  re- 
tained secretions ;  for  this  purpose  a  good 
long  feather  answers  admirably.  After  being 
soaked  in  a  solution  of  sodium  or  potas- 
sium bicarbonate  and  glycerine  (5ij-  and  f^j. 
respectively  to  half  a  pint  of  distilled  water), 
this  feather  should  be  passed  into  the 
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trachea  and  twirled  about  so  as  to  detach 
the  memhrane,  that  it  may  be  coughed  out ; 
the  feather  may  then  be  passed  up  into 
the  larynx  and  through  the  glottis,  and  aJl 
membrane  thoroughly  cleaned  out.  This 
proceeding  may  have  to  be  repeated  se- 
veral times.  Besides  the  feathering,  some 
of  the  potash  solution  may  be  sprayed  into 
the  wound;  it  will  be  found  to  moisten, 
dissolve,  and  detach  secretions,  and  so  aid 
their  expulsion.  In  a  few  cases,  even  this 
does  not  suffice  to  clear  the  ak-passages ; 
then  aspiration  must  be  tried.  This  is  most 
effectually  accompHshed  with  the  writer's 
'  tracheal  aspirator ;  '  the  plan,  moreover,  is 
free  from  danger.  To  suck  a  tracheotomy 
wound  is ,  worse  than  useless,  for  if  the 
secretions  are  adherent  they  cannot  be 
sucked  out,  and  if  they  are  loose  they  will 
be  coughed  out  spontaneously.  It  is  very 
necessary  that  the  tubes  be  taken  out  and 
changed,  the  outer  tube  once  in  twenty-four 
hours,  the  inner  tube  every  hour  or  two 
according  to  the  amount  and  tenacity  of 
the  discharge. 

It  is  a  very  useful  practice  to  place  aU 
tracheotomised  patients  in  a  '  croup-bed ' — 
that  is  to  say,  in  a  bed  surrounded  with 
thick  cm'taius — and  to  keep  the  air  warm 
and  moist.  For  this  pm-pose,  Allen's  croup- 
kettle,  made  at  the  suggestion  of  the  writer, 
is  the  most  simple  and  efficient  means ;  by 
it  the  amount  of  heat,  as  well  as  of  steam, 
can  be  nicely  regulated;  an  excess  of 
steam  is  injurious.  One  of  the  advantages 
of  a  '  croup-bed '  is  that  the  room  can 
be  thoroughly  ventilated,  vdthout  exposing 
the  patient  to  any  draught  or  change  of 
temperature. 

The  final  removal  of  the  tracheotomy 
tube  can  only  be  thought  of  when  the 
disease  has  been  arrested  or  the  foreign 
body  removed.  In  maHgnant  cases,  in 
syphilitic  disease,  after  injuries  leading  to 
cicatricial  narrowing,  a  tube  may  have  to 
be  worn  permanently.  As  a  rule,  in  acute 
cases  an  attempt  to  dispense  with  the  tube 
shordd  be  made  about  the  fourth  day,  and 
repeated  at  longer  or  shorter  intervals 
until  the  breathmg  thi-ough  the  natural 
channel  can  be  re-established. 

Complications. — These  may  be  briefly 
described  as  immediate  and  remote.  The 
former  are  more  or  less  acute,  coming  on 
within  a  few  hours  or  days  of  the  opera- 
,tion,  and  may  appropriately  be  called 
•  wound  complications ; '  these  include 
diphtheria  of  the  wound,  inflammatory 
oedema  of  the  neck,  and  erysipelas.  The 
latter  are  generally  chronic,  and  include 
pharyngeal    catarrh,   laryngeal  catarrh, 
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irritative  changes  due  to  the  presence  of  a 
tube,  and  ulceration  due  to  an  ill-fitting 
tube. 

Immedn,ate  CompUcatio7is. — Diphtheria 
of  the  tracheotomy  wound  is  comparatively 
rare ;  a  sloughy  and  unhealthy  condition 
(which  is  sometimes  mistaken  for  diph- 
theria) is  very  common.  Trousseau,  to 
obviate  this  tendency,  recommended  that 
'  diu:ing  the  first  four  days,  the  entire  sm*- 
face  of  the  incision  should  be  vigorously 
cauterised  once  a  day;  one  may  thus 
avoid  a  very  redoubtable  comphcation,  the 
diphtheritic  infection  of  the  wound.' 
Should  this  really  occur,  active  measures 
must  be  taken ;  the  sm-face  may  be  touched 
once  or  twice  with  a  mixture  of  equal 
quantities  of  hydrochloric  acid  and  of  gly- 
cerine, whereby  a  simple  will  be  substituted 
for  a  specific  inflammation.  The  free  use 
of  the  spray,  and  the  application  of  gly- 
cerine of  boracic  acid,  as  previously  recom- 
mended, are  excellent  prophylactic  mea- 
sm'es.  (Edema  of  the  neck  is  a  much  more 
frequent  comphcation.  To  a  smaU  extent 
it  ocom's  after  all  operations.  Sometimes, 
owing  to  unusual  difficulties  in  opening 
the  trachea,  the  intermuscular  planes  are 
too  freely  opened  up,  and  the  celluHtis 
assumes  dangerous  proportions.  It  may 
or  may  not  be  comphcated  with  erysipelas 
— that  is  to  say,  vdth  involvement  of  the 
skin.  Sometimes  severe  erysipelas  occth's 
on  the  surface,  without  appearing  to  affect 
the  deeper  layers.  In  either  case  thefr 
occurrence  adds  to  the  gravity  of  the 
disease  for  which  the  ox^eration  has  been 
undertaken.  Treatment  must  be  both  local 
and  general.  As  a  local  application,  no- 
thing answers  so  well  as  lactate  of  lead — 
one  di-achm  of  hq.  plumbi  to  a  fluid  ounce 
of  fresh  milk — which  should  be  brushed 
thickly  over  the  inflamed  parts,  and  be 
fr-equently  renewed.  Internally,  quinine 
and  iron  should  be  given. 

Bemoier  Comjilications.  —  Chronic 
pharyngitis,  with  or  without  enlargement 
of  tonsils,  not  infrequently  supervenes,  in 
weakly  subjects,  on  an  attack  of  phai-yn- 
geal  diphtheria  or  scald.  The  condition  is 
chiefly  of  interest  because  it  may  interfere 
with  the  permanent  removal  of  the  tube. 
The  most  appropriate  local  treatment  is 
alum,  either  in  the  form  of  a  satm-ated 
spray,  or  with  glycerine,  which  latter  must 
be  brushed  on  several  times  a  day.  Cod- 
hvor  oil  and  steel  wine,  alone  or  combined, 
should  be  given  internally.  Chronic  laryn- 
gitis is  another  sequel,  and  one  which  often 
causes  considerable  delay  in  removing  the 
tube;  in  these  cases,  there  are  stridor  in 
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breathing,  chiefly  with  inspiration,  hoarse- 
ness of  voice,  and  sometimes  troublesome 
cough.  Alum  solution  must  be  sprayed 
into  the  larynx,  or  glycerine  of  alum  be 
appUed  with  a  laryngeal  brush.  Occasion- 
ally, it  is  advantageous  to  parat  the  vocal 
cords  and  neighbouring  parts  with  a  solu- 
tion of  nitrate  of  silver  (10  to  20  grains  to 
the  fluid  ounce  of  distilled  water).  This 
chronic  laryngitis  is  sometimes  kept  up  by, 
and  may  be  due  to,  the  UTitation  which 
the  presence  of  a  tube  causes,  even  when 
the  tube  fits  well,  for  some  trachese  are  so 
hypersensitive  that  they  never  become 
habituated  to  the  presence  of  the  tube.  In 
such  cases  every  means  must  be  adopted 
to  lessen  the  irritation ;  the  use  of  cocaine 
will  prove  of  great  value.  Ulceration 
within  the  trachea,  generally  on  the  ante- 
rior wall,  about  the  spot  where  the  lower 
extremity  of  the  tube  impinges,  was  for- 
merly a  frequent  compHcation  after  tracheo- 
tomy. Since  M.  Roger  of  Paris  drew 
prominent  attention  to  it,  and  to  the  part 
which  ill-fitting  tubes  played  in  its  produc- 
tion, ulceration  has  become  much  less 
frequent;  the  remedy  for  such  cases  is 
obvious.  It  must  be  stated,  however,  that 
compUcations  are  much  less  frequent  in 
cases  of  injury  or  morbid  growths  requir- 
ing tracheotomy  than  in  disease.  See 
Tracheotomy  Tubes. 

EOBEET  Wn.tiTAM  PaRKEK. 

TRACHEOTOMY  TUBES  are  em- 
ployed to  maintain  a  free  passage  for  the 
entrance  of  air  into  the  trachea,  from  an 
artificial  opening  in  the  neck,  in  cases  where 
there  is  an  obstruction  to  its  entrance 
through  the  larynx.  The  tubes  are  made 
of  either  silver,  india-rubber,  vulcanite,  or 
celluloid,  and  are  fashioned  according  to 
numerous  patterns. 

There  are  several  requisites  in.  a  good 
tracheotomy  tube  :  it  should  be  easy  to  in- 
troduce ;  it  should  be  composed  of  two 
canulse,  one  of  which  fits  within  the  other, 
and  projects  a  Uttle  beyond  it  at  its  deep  ex- 
tremity. The  mucus  which  is  so  abundantly 
secreted  in  the  trachea  collects  in  successive 
layers  within  the  tube,  narrowing  its  cahbre 
and  impeding  the  passage  of  air  through  it. 
The  mucus  forms  a  coating  of  leathery  con- 
sistence, which  it  is  quite  impossible  to  de- 
tach by  means  of  a  feather,  and  so  it  is  fre- 
quently necessary  to  remove  the  canula  in 
order  to  clear  it  away.  If  there  were  only 
one  tube  its  removal  might  cause  dyspnoea, 
and  considerable  difliculty  might  be  expe- 
rienced in  replacing  it ;  with  the  double 
tube  this  difficulty  is  overcome,  for  the 


patient  can  breathe  through  the  outer  tube 
whilst  the  inner  one  is  being  washed.  The 
mucus  adheres  to  the  extremity  of  the  tubes ; 
so  it  is  obvious  that,  if  the  inner  tube  were 
of  the  same  length  as  the  outer  one,  the 
mucus  collected  about  the  extremity  of  the 
latter  would  offer  an  obstruction,  however 
clean  the  former  were  kept. 

A  good  tracheotomy  tube  should  inflict 
the  least  possible  injury  on  the  trachea ;  to 
ensm-e  this,  the  portion  of  the  tube  within 
the  trachea  should  he  exactly  in  the  axis  of 
that  channel,  so  that  the  fr-ee  extremity  of  the 
tube  does  not  project  against  its  walls.  The 
tube  should  be  capable  of  as  httle  movement 
within  the  trachea  as  possible,  and  with  this 
object  it  should  be  as  large  as  can  be  got 
into  the  trachea  without  inflicting  injury 
during  its  introduction.  The  shield,  which 
is  attached  to  the  sm'face  extremity  of  the 
tube  in  order  to  prevent  it  slipping  into  the 
trachea,  should  be  movable,  for,  if  it  be 
rigidly  fixed  to  the  canula,  any  movements 
of  the  neck  or  of  the  trachea  are  hable  to 
cause  the  canula  to  injure  the  mucous  mem- 
brane. The  inner  canula  ought  to  be  capable 
of  easy  introduction  and  removal ;  if  it  fit 
tightly,  there  is  some  HabUity  of  injuring  the 
trachea  by  pressing  the  outer  tube  against 
its  posterior  wall.  This  can  be  avoided  if 
care  be  taken  to  support  the  outer  tube  by 
the  fingers,  whilst  the  inner  one  is  pressed 
home  with  the  thumbs,  but,  as  the  removal 
of  the  inner  tube  is  often  entrusted  to  nurses, 
it  is  desirable  that  it  should  sUp  in  easily, 
without  any  forcible  pressure. 

Fuller's  silver  bivalve  canula  has  been 
largely  used.  It  is  a  quarter-circle  tube, 
and  is  composed  of  two  canulse :  the  outer 
one  is  rigidly  fixed  to  the  shield,  and  is  spHt 
down  the  middle  so  as  to  allow  of  its  two 
halves  being  pressed  together.  This  con- 
trivance makes  it  easy  to  introduce  the 
outer  canida,  but  considerable  force  is  re- 
quired to  push  home  the  inner  one,  as  it 
has  to  press  the  two  valves  apart  and  to 
dilate  the  opening  in  the  trachea ;  in  doing 
this,  the  sharp  extremities  of  the  outer 
canula  will  be  pressed  against  the  trachea, 
imless  care  be  taken.  Sankey  has  contrived 
a  pair  of  forceps  which  still  farther  facihtate 
the  introduction  of  the  outer  canula;  the 
blades  of  the  forceps  are  passed  through 
shts  in  the  shield  and  made  to  grip  the  two 
valves  and  so  compress  them.  Jessop  has 
had  the  valves  attached  to  the  shield  by 
means  of  a  hinge,  which  allows  of  their  being 
more  easily  separated ;  this  modification 
lessens  the  pressure  required  to  introduce 
the  inner  tube,  and  also  facUitates  the 
cleansing  of  the  instrument. 
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The  qtiarter-cirole  curve  of  these  mstru- 
ments  is  objectionable,  as  has  been  especially 
pointed  out  by  E.  W.  Parker ;  he  has  shown 
that,  when  the  tube  is  in  the  windpipe,  the 
convex  surface  presses  against  the  posterior 
wall  of  the  trachea,  whilst  the  front  of  the 
lower  extremity  of  the  tube  tends  to  press 
on  the  anterior  surface  of  the  trachea,  and 
set  up  ulceration  at  that  site. 

Durham's  tracheotomy  tubes  are  a 
great  improvement  on  the  quarter- circle 
canulse.  They  are  made  of  silver,  and  are 
only  curved  towards  the  lower  end ;  they 
ai"e  provided  with  Roger's  movable  shields, 
and  there  is,  further,  a  movable  collar,  to 
which  the  shield  is  attached,  and  which  can 
be  firmly  clamped  at  any  position  along  the 
straight  po'rtion  of  the  tube.  When  in  use, 
the  portion  of  the  tube  beyond  the  curve 
should  alone  rest  in  the  trachea,  and  to  en- 
sure this,  the  movable  collar  should  be  fixed 
at  such  a  position  as  is  reqmred  by  the 
depth  of  the  trachea  from  the  sm-face.  The 
shape  of  these  tubes  is  such  that  a  rigid 
inner  canula  could  not  be  introduced,  so  the 
lower  part  of  the  latter  is  furnished  with 
lobster-tail  joints.  A  similarly  jointed  pilot, 
which  projects  with  a  blunt  point  just  be- 
yond the  lower  end  of  the  outer  tube,  greatly 
facihtates  the  introduction  of  this  instru- 
ment into  the  trachea. 

Bryant's  tracheotomy  tube  has  a  quarter- 
circle  curve,  but  the  intra-tracheal  portion 
is  freely  movable  with  the  trachea,  owing  to 
the  canula  being  attached  to  the  shield  by  a 
ball-and-socket  joint. 

R.  "W.  Parker's  tracheotomy  tube  is 
bent  at  an  angle,  which  he  has  found,  by 
examination  on  the  subject,  ensures  its  lying 
in  the  axis  of  the  trachea.  This  is  a  most 
important  modification,  for  by  means  of  it 
the  tendency  of  the  tube  to  cause  ulceration 
of  the  mucous  membrane  is  reduced  to  a 
minimum.  The  tube  is  provided  with  an 
inner  canula,  which  projects  beyond  the 
outer  one ;  owing  to  the  shape  of  this  tube, 
a  complete  inner  canula  could  not  be  intro- 
duced, so  the  latter  is  made  without  a  pos- 
terior wall,  except  at  the  upper  and  lower 
extremities.  The  inner  canula  sUps  into 
position  almost  by  its  own  weight,  and  can 
be  fii-mly  secured  by  a  clip  at  the  upper 
end.  The  instrument  is  provided  with 
Roger's  movable  collar.  It  will  be  seen 
that  this  instnunent  possesses  all  the  essen- 
tial factors  of  a  good  tracheotomy  tube. 

Morrant  Baker  has  introduced  india- 
rubber  tracheotomy  tubes  ;  they  are  jnade 
of  vulcanised  red  india-rubber,  and  are  suf- 
ficiently firm  to  withstand  ordinary  pres- 
sure, though  not  rigid  enough  to  cause 


ulceration  of  the  tracheal  mucous  mem- 
brane. These  tubes  are  not  intended  to 
be  used  until  twenty-four  hours  after  the 
operation.  "Walsham  has  devised  a  pair  of 
curved  forceps,  which  can  be  passed  along 
the  tube  and  then  opened  so  as  to  stretch  it 
to  the  shape  of  the  opening  in  the  trachea, 
and  thus  facilitate  its  introduction. 

Tracheotomy  tubes  should  be  securely 
tied  into  the  trachea  with  a  piece  of  tape. 
The  tape  should  be  threaded  through  a 
sUt  in  one  end  of  the  shield,  and  the  two 
ends  of  the  tape  should  be  carried  behind 
the  neck  to  the  other  side,  where  one  end 
of  the  tape  should  be  threaded  thi'ough  the 
slit  in  the  other  extremity  of  the  shield, 
and  then  the  two  ends  of  the  tape  should 
be  tied  together  at  the  side  of  the  neck. 

Difficulty  is  sometimes  experienced  in 
cleaning  the  inner  canula;  this  is  best 
done  by  pouring  over  it  boiling  water, 
to  which  some  common  salt  has  been 
added. 

It  is  a  difficult  point  to  decide  when  a 
tracheotomy  tube  may  be  safely  left  out ; 
some  assistance  may  be  gained  by  the  em- 
ployment of  Lauer's  ball- valve,  which  can 
be  fitted  to  the  orifice  of  the  canula,  or  by 
using  T.  Smith's  india-rubber  valve,  or 
Gresswell's  tracheotomy  tube,  the  free  ex- 
tremity of  which  is  perforated  with  lateral 
holes,  and  is  provided  with  a  cap  which 
can  be  screwed  on  so  as  to  close  the  holes 
gradually  more  and  more  completely;  as 
this  is  done  the  patient  will  breathe  more 
through  the  glottis,  and  through  a  hole  in 
the  convex  surface  of  the  intra-tracheal 
portion  of  the  tube.  When,  by  any  of  these 
means,  it  is  formd  that  sufficient  air  can 
be  inspired  through  the  glottis,  the  tube 
may  be  removed.         Bilton  Pollard. 

TRANSFUSION.  —  Various  methods 
of  transfusion  have  been  proiDOsed,  and  a  vast 
amoimt  of  useless  ingenuity  exercised  on  the 
invention  of  machinery  for  its  performance  ; 
but  since  the  accurate  knowledge  of  a 
single,  safe  and  certain  method,  which  can 
be  appUed  on  an  emergency,  is  of  more 
value  to  the  practitioner  than  the  names  of 
a  dozen  different  plans  with  compHcated 
apparatus,  one  method  only  will  be  de- 
scribed. 

The  writer  proposes,  therefore,  merely  to 
give  the  method  of  transfusion  of  which  he 
has  had  actual  experience,  having  recently 
performed  the  operation  on  two  occasions 
for  the  late  Dr.  Mahomed,  in  each  of  which 
there  was  not  the  slightest  difficulty  in 
transfusing  fi-om  80  to  40  drachms  of  blood. 
The  method  is  simple  and  certain,  if  care 
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be  taken  to  follow  the  directions  laid  down. 
The  apparatus  used  is  that  of  Aveling, 
slightly  modified  in  its  size  and  structure 
by  the  writer.  The  instrument  must  be 
made  of  the  pui'est  rubber.  It  is  like  a 
miniature  Higginson's  syringe,  with  the  ex- 
ception that  it  has  no  valves.  It  consists 
of  an  oval  ball  made  to  hold  two  drachms. 
At  either  end  of  the  ball  and  directly  con- 
tinuous with  it  is  an  india-rubber  tube 
8  inches  in  length,  having  an  internal 
diameter  of  a  No.  4  catheter.  Two  silver 
canulee  2^  inches  long,  made  conical  in  shape 
with  roxmded  points,  of  the  diameter  of  a 
No.  2  catheter  at  the  apex,  and  of  such  a  size 
at  the  base  that  the  india-rubber  tube  will 
fit  tightly  over  them,  are  provided. 

The  apparatus  now  consists  of  a  simple 
tube  with  a  dilatation  in  the  centre,  ter- 
minating in  a  canula  at  each  extremity. 
This  syringe,  destitute  of  valves,  is  fiUed 
with  a  warm  solution  of  salt  and  water. 
This  filling  is  easily  accompUshed  by 
squeezing  the  ball  a  dozen  times  or  so  in  a 
bowl  of  salt  solution.  When  filled,  a  bull- 
dog chp-forceps  on  the  india-rubber  tube, 
close  to  the  canula,  -will  prevent  the  escape 
of  the  water  on  transferring  the  syringe 
to  position. 

The  arm  of  the  giver  of  the  blood  is  then 
compressed  by  three  or  four  tmrns  of  a 
bandage  high  above  the  elbow.  This  makes 
the  veins  stand  out  prominently,  and  a 
suitable  one  about  the  bend  of  the  elbow 
can  be  selected.  The  skin,  being  drawn  a 
little  to  one  side  of  the  vein,  is  incised  to  the 
extent  of  f  of  an  inch,  the  incision  going 
well  into  the  subcutaneous  tissue.  On  the 
skin  being  let  fall  back  into  its  place,  the 
vein  shows  clearly  blue  and  distended  in 
the  incision.  If  it  does  not  show  clearly, 
it  must  be  cleanly  exposed  by  a  little  dis- 
section of  the  surrounding  subcutaneous 
tissue  with  the  point  of  a  dii-ector.  The 
exposed  veiu  is  then  temporarily  covered 
over  with  a  warm  sponge,  and  the  operator 
next  exposes  the  vein  in  the  ann  of  the 
recipient.  This  is  not  so  easy,  for,  owing  to 
the  bloodless  condition  usually  present,  the 
%  eins  are  not  so  conspicuous.  However,  by 
pressure  above  them  one  of  sufficient  size 
can  be  selected.  The  exposing  of  the  two 
veins  completes  the  first  stage  of  the  opera- 
tion. 

The  second  stage  consists  in  opening 
the  veins,  and  in  introducing  the  canulae. 
A  smaU  table  should  be  placed  at  the  side 
of  the  bed,  covered  vnth  a  blanket.  On  this 
table  the  arm  of  both  the  giver  and  the 
recipient  are  laid,  the  giver  being  seated  on 
a  very  low  chair  or  stool.    A  portion  of  the 


vein  of  the  receiver  is  now  gently  seized 
with  a  pair  of  forceps,  and  opened  by 
dividing  a  part  of  the  vein  transversely 
just  below  the  forceps.  At  the  moment  of 
doing  this  the  httle  finger  of  the  left  hand, 
which  is  holding  the  forceps,  should  Ije 
pressed  upon  the  vein,  a  little  below  the 
point  at  which  it  is  opened.  This  controls 
the  bleeding,  and  enables  the  operator 
to  see  exactly  the  little  hole  he  has  made 
in  the  vein.  He  is  thus  able  to  introduce 
the  canula  without  difficulty.  The  hole 
made  must  be  very  small,  so  that,  as  the 
conical  canula  is  passed  up  into  the  vem, 
it  win  fit  tightly  into  the  opening.  The 
canula  at  the  other  end  of  the  syringe  is 
introduced  in  the  opposite  direction  into 
the  vein  of  the  giver.  An  assistant  is  in- 
structed to  keep  both  canulae  in  position 
with  his  hands. 

The  operator  then  proceeds  to  perform 
transfusion  as  foUows.  The  cUps  having 
been  removed  from  the  tube  at  either  end, 
the  operator  makes  the  necessary  valve  to 
prevent  regurgitation  by  compressing  with 
the  finger  and  thumb  of  one  hand  the  tube 
between  the  central  baU  and  the  giver.  He 
then  slowly  squeezes  the  baU,  with  the  effect 
of  driving  the  water  it  contains  gently  into- 
the  vein  of  the  recipient ;  then,  having  com- 
pressed the  tube  between  the  ball  and  the 
recipient,  he  removes  the  finger  and  thumb 
from  off  the  tube  on  the  opposite  side, 
allowing  the  ball  to  expand  with  the  blood 
coming  into  it  from  the  arm  of  the  giver^ 
When  the  ball  is  full  the  manipulation  just 
described  is  repeated,  and  the  blood  passes 
into  the  vein  of  the  receiver.  In  this 
manner,  each  time  the  ball  is  compressed 
two  drachms  of  blood  are  injected  into  the 
veins  of  the  patient.  Should  the  syringe 
appear  to  become  blocked  or  work  un- 
satisfactorily, it  can  be  detached  and  washed 
out  without  removing  the  camila  from  the 
veins.  EousseU's  apjjaratus  is  strongly  ad- 
vocated by  the  inventor,  but  to  those  who 
have  had  experience  of  the  two  methods, 
there  is  no  shadow  of  doubt  that  Aveling's 
apparatus  is  vastly  superior.  EousseU's  plan 
is  most  imsurgical,  and  is  merely  an  attempt 
to  substitute  the  haphazard,  blmd  puncture 
of  a  machine  for  the  human  fingers  and  eye- 
sight, which  alone  are  to  be  rehed  on  in  per- 
forming so  dehcate  an  operation  as  trans- 
fusion with  ease,  safety,  and  precision. 

Harrison  Cripps. 

TRAUMATIC  ANEURISM.  See 
Aneurism. 

TRAUMATIC  FEVER.— The  term 
traumatic  fever  has,  up  till  the  present 
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tiine,  been  vaj^iely  employed  to  denote 
pyrexia  of  any  kind  following  injuiies  of 
aU  sorts.  Thus,  it  has  been  applied  to  aU 
the  kinds  of  pyrexia  which  commonly 
occur  in  surgical  practice,  and  have  there- 
fore acquired  the  colloquial  but  mislead- 
ing title  of  Surgical  Fevee.  It  is  time 
that  the  term  traumatic  fever  should  be 
restricted  to  that  class  of  cases  in  which 
pyrexia  follows  the  infliction  of  a  simple 
injury  —  i.e.  one  which,  while  causing  a 
lesion  of  tissues,  does  not  ruptm-e  the  en- 
veloping skin  or  mucous  membrane,  and, 
■consequently,  one  which  is  not  compH- 
cated  by  external  septic  influences,  nor  by 
"the  apphcation  of  antiseptic  substances 
to  the  wounded  tissues.  Even  when  the 
term  is  thus  limited  to  such  cases,  we  find 
that  there  are,  clinically  speaking,  two  con- 
ditions which  each  possess  a  distiactive 
form  of  pyrexia,  and  in  which  there  is  a 
difference  in  the  detail  of  their  causation. 
Thus,  as  a  result  of  traumatism,  we  find 
that  an  injuiy  involving  fracture  of  a  bone, 
with  moderate  rupture  of  the  surrounding 
tissues,  may  under  proper  treatment  be 
repaned  without  further  adverse  conse- 
quences ;  while  another  one,  more  violent 
perhaps,  and  possibly  situated  in  the 
neighbourhood  of  large  blood-vessels,  wiU 
give  rise  to  a  series  of  changes,  marked  by 
congestion  and  oedema  of  the  parts  on  the 
distal  side  of  the  injury.  These  two  re- 
sults of  simple  traumatism  vary  as  much 
in  the  kind  of  pyrexia  they  produce  as 
ihey  do  in  their  clinical  features,  and  they 
will  therefore  be  described  as  two  distinct 
varieties  of  tramnatic  fever. 

Symptomatology. — The  general  symp- 
toms of  traumatic  fever,  besides  the  pyrexia, 
are  usually  so  sUght  as  to  escape  notice  in 
the  large  majority  of  cases,  and,  when  they 
do  occur,  are  practically  summed  up  in 
those  of  headache  and  loss  of  appetite. 
These  remarks  apply  rather  to  the  first  of 
the  two  varieties  about  to  be  described, 
since  in  the  second  the  general  symptoms 
are  frequently  prolonged  and  more  severe. 

The  most  important  symptom,  then,  is 
the  pyrexia,  and  this  follows  such  a  very 
definite  course  as  to  admit  of  the  cases 
being  grouped,  clinically,  into  the  two  varie- 
ties. In  the  first  variety,  the  temperatm'e 
rises  almost  immediately  after  the  single 
injury,  reaching  nearly  its  maximum  within 
the  first  two  hours,  but  gradually  rising 
to  that  point  during  the  first  twenty-foiur 
hours.  It  then  very  slowly  falls  to  normal 
in  about  a  week.  The  intensity  and  dura- 
tion of  the  pyrexia  are  both  somewhat 
modified  by  the  age  of  the  patient,  for,  in 


individuals  beyond  middle  age,  the  tempe- 
ratture  rises  to  half  the  height  it  does  in 
younger  patients,  and,  moreover,  lasts  half 
as  long. 

In  the  second  variety,  instead  of  the 
temperatmre  rising  very  suddenly  nearly  to 
its  maximum,  it  rises  rather  more  gradu- 
ally (but  still  within  five  hours)  to  about 
half  its  ultimate  height,  and  fi-om  this 
point  it  steadily  rises  for  forty-eight  hours, 
when  it  reaches  its  maximmn.  From  this 
highest  point,  which  averages  101°  F.,  it 
falls  till  about  the  120th  hour  after  the 
accident,  when  it  rises  again  to  about  100°, 
and  then  falls  to  normal  in  three  or  four 
days.  The  second  rise,  just  described,  is 
peculiar  to  this  class  of  cases,  and  the 
pyrexia  is  frequently  continued  for  nearly 
a  fortnight.  Clinically,  this  variation  in 
the  pyrexia  is  accompanied  by  a  very  note- 
worthy difference  in  the  condition  of  the 
limb.  In  the  first  variety,  the  limb  is 
scarcely,  if  at  all,  swollen,  and  there  is 
very  httle  ecchymosis ;  but,  in  this  second 
class  there  begins,  soon  after  the  accident,  a 
gi-adual  swelling  of  the  limb,  which  reaches 
its  height  with  the  temperature,  and,  as 
noted  above,  the  patient  suffers  fi-om  greater 
constitutional  disturbance. 

Pathology. — In  both  of  the  varieties  of 
traimiatic  fever,  just  described,  there  is,  in 
the  very  large  majority  of  cases,  one  con- 
stant factor  in  the  production  of  pyrexia, 
and  that  is,  the  fracture  of  a  large  bone, 
with  the  necessary  accompaniment  of  some 
extravasation  of  blood  and  ruptm-e  of  soft 
tissues.  "While  admitting  that  the  rupture 
of  such  important  tissues  as  bone  and 
muscle  is  nearly  the  determining  factor  in 
the  production  of  the  traumatic  fever  de- 
scribed as  the  first  variety,  it  must  be  evi- 
dent that,  in  the  second  class,  we  have  a 
farther  effect  on  temperatm-e  superposed  on 
that  just  described — an  efl'ect  which  is  just 
as  clearly  due  to  the  tension  of  the  oedema 
of  the  parts  around  and  below  the  fi-acture. 
In  both  varieties,  then,  we  have  pyrexia 
and  the  other  symptoms  of  fever  produced 
by  a  simple  injiory,  and  this,  consequently, 
alone  deserves  the  name  '  traumatic'  In 
the  present  state  of  knowledge  concerning 
the  causation  of  fever  {see  SuRGiCAii  Fevee) 
in  general,  it  is  impossible  here  to  do  more 
than  point  out  how  much  peripheral  irrita- 
tion of  nerve-trunks  there  must  be  in  the 
seat  of  a  fractm-e,  &c. 

Prognosis. — Traiunatic  fever  of  itself  is 
quite  harmless,  and  never  leaves  any  in- 
jurioits  sequelsB. 

Treatment.— TlhQ  treatment  of  trau- 
matic fever  is  perhaps  the  least  important, 
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if  not  the  least  interesting,  side  of  the 
subject,  for  the  whole  treatment  of  a  case 
resolves  itself  into  preventing  CEdema  and 
inflammatory  changes  at  the  seat  of  injury. 

Nothing  has  been  said  above,  purposely, 
concerning  the  delirium  which  sometimes 
occurs  in  cases  of  traumatic  fever,  for  the 
reason  that  it  can  nearly  always  be  traced 
to  alcoholism,  fat-embolism,  &c.,  so  as  to 
leave  pure  traumatic  deUrium  a  matter  re- 
quiring further  investigation. 

ViCTOE  HOESLEY. 

TRENDELENBURG'S  TRACHEA- 
TAMPON  is  an  instrument  which  was 
devised  to  prevent  the  trickling  of  blood 
into  the  windpipe  in  operations  about  the 
jaws,  palate,  and  pharynx,  and  also  to 
fiicilitate  the  administration  of  the  anss- 
thetic  during  such  operations.  It  consists 
of  a  tracheotomy  tube,  which  is  surrounded 
by  a  hollow  elastic  collar  at  the  part  of 
the  tube  lying  in  the  trachea ;  by  means 
of  a  small  syringe,  this  collar  can  be  in- 
flated and  distended.  When  employing 
this  instrument,  the  trachea  should  be 
opened  in  the  usual  manner  and  the  tube 
introduced ;  the  further  administration  of 
the  ansesthetic  should  be  carried  on  through 
the  tube.  Just  before  the  operation  is  beg^, 
the  india-rubber  collar  should  be  inflated 
sufficiently  to  ensure  its  plugging  the  tra- 
chea completely.  By  means  of  this  tube 
and  tampon  the  gravitation  of  blood  into  the 
bronchi  is  prevented,  and  the  ansesthetic 
can  be  given  without  in  any  way  incom- 
moding the  operator.  After  the  completion 
of  the  operation  the  tube  may  be  removed, 
and,  if  necessary,  an  ordinary  tracheotomy 
tube  may  be  substituted  for  it.  It  is  found 
in  practice,  however,  that  the  inflation  of 
the  india-rubber  collar  is  apt  to  produce 
irritation  of  the  trachea  and  troublesome 
cough,  and  that  a  more  satisfactory  result 
can  be  attained  by  using  an  ordinary 
tracheotomy  tube,  and  plugging  the  upper 
aperture  of  the  larynx  with  a  sponge,  to 
which  a  string  should  be  attached  for 
safety.  Bilton  Pollard. 

TREPHINING.  See  Skull,  Fracture 
of  the. 

TRICHIASIS— Inversion  of  the  Eye- 
lashes.   See  Eyelids,  Diseases  of  the. 

TRICHINOSIS.  See  Muscles,  Affec- 
tions of. 

TRICHOPHYTON  TONSURANS. 

See  Tinea  Tonsurans. 


TRICHOREXIS  NODOSA.  5'eeHAiR, 
Diseases  of  the. 

TRISMUS  NASCENTIUM.    See  Te- 

TANUS. 

TROCARS  are  instruments  used  for 
punctm-ing  and  evacuating  the  contents  of 
cavities ;  they  are  usually  provided  with 
canulsB  or  hoUow  ensheathing  tubes,  through 
which  the  contents  of  the  cavities  may  be 
drained  away  when  the  trocar  has  been 
removed.  The  above  description  refers  to 
the  trocars  in  common  use  for  tappmg 
hydroceles  of  the  tunica  vaginalis,  or  for 
tapping  the  bladder  through  the  rectum. 
The  trocar  is  soUd  and  spear-pointed,  so 
that  it  makes  a  triangular  and  slightly  con- 
tused wound,  which,  if  small,  heals  readily 
enough,  though,  if  large,  it  may  not  do  so. 
To  meet  this  objection,  the  large  trocars 
which  are  used  for  punctm-ing  ovarian 
cysts  are  made  hollow,  and  have  a  sharp 
and  bevelled  extremity,  so  that  the  wound 
made  is  a  semilunar  cut,  which  will  readily 
heal. 

The  older  cyst-trocars  were  provided 
vsdth  a  blunt  ensheathing  tube  or  canula, 
with  a  truncated  end.  After  the  cyst  had 
been  punctured,  the  canula  was  pushed  on 
so  as  to  guard  the  point  of  the  cutting  tube. 
More  recently,  the  canula  has  been  placed 
within  the  cutting  tube,  and  its  extremity 
has  been  made  dome-shaped,  and  the  sides 
just  behind  the  extremity  have  been  per- 
forated with  large  holes.  The  advantage 
of  the  latter  alteration  is  that,  if  the  cyst- 
wall  or  a  secondary  cyst  come  in  contact 
with  the  end  of  the  instrimient,  it  is  not 
hkely  to  obstruct  all  the  apertures.  Some 
trocars  are  provided  with  a  cutting  blade  for 
a  short  distance  behind  the  point,  so  that 
the  deeper  parts  of  the  puncture  may  be 
enlarged,  if  it  be  desired.  Others,  again,  are 
grooved  on  one  side,  so  that  the  instru- 
ments may  be  used  as  directors  as  well  as- 
trocars.  The  following  are  some  of  the 
more  common  special  trocars. 

Silencer  Wells's  cyst-troca/r  is  a  hoUow 
instrument  vsdth  a  pen-shaped  cutting  ex- 
tremity and  an  outer  ensheathing  tube, 
which  can  be  pushed  on  so  as  to  guard  the 
point.  "When  the  instrument  is  meant  for 
tapping  ovarian  cysts,  preparatory  to  their 
removal,  it  is  provided  wdth  spring  claws- 
for  seizing  and  holding  the  cyst-wall  just 
beyond  the  punctm-ed  portion. 

Fitch's  cyst-trocar  difl^ers  from  the  last 
in  the  puncturing  shai-p  point  of  the  trocar 
being  on  the  outer  tube  instead  of  on  the 
inner  one,  as  in  Sir  Spencer  WeUs's  original 
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instrument.  Dr.  Fitch  has  recently  had 
rhe  canula  made  dome-shaped,  and  per- 

vated  with  laxge  holes  just  behind  the 

xtremity. 

Fonteau's  trocar,  for  tapping  the  bladder 
2)cr  rectum,  is  a  long,  cm'ved,  sharp-pointed 
solid  instrument  carrying  a  simple  canula, 
which  is  provided  with  a  shield. 

Cock's  trocar,  for  the  same  purpose  as 
the  last,  is  composed  of  five  pieces — a 
blunt  pilot  trocar,  a  shai-p-pointed  trocar, 
and  tln-ee  canulce.  The  outside  canula  is 
first  introduced  into  the  rectimi  by  means 
of  the  pilot  trocar,  and  held  firmly  in  posi- 
tion ;  the  pilot  is  next  withdrawn,  and  the 
sharp  trocar  substituted  for  it ;  the  base  of 
the  bladder  is  then  pierced  in  a  direction 
towards  the  imibLlicus  and  the  trocar  re- 
moved, leaving  the  canula  in  position.  A 
second  tube  with  an  expanding  extremity, 
adapted  to  retain  the  canula  in  position,  is 
next  introduced,  and  within  the  second 
tube  a  thu-d  is  placed  in  order  to  keep  the 
second  in  its  place. 

Pearse's  trocar,  for  suprapubic  punc- 
tm'e  of  the  bladder,  consists  of  a  trocar  and 
canula  suitably  curved  for  the  purpose,  and 
of  a  catheter  which  fits  the  canula  accu- 
rately and  extends  a  Httle  beyond  it ;  the 
outer  end  of  the  catheter  turns  downwards 
at  a  right  angle,  in  order  to  convey  the 
urine  away  through  an  india-rubber  tube. 

Harrison's  trocar,  for  tapping  the 
bladder  from  the  perineum  through  an 
hypertrophied  prostate,  consists  of  a  hollow 
straight  trocar,  through  which  the  urine 
flows  as  soon  as  the  point  has  penetrated 
about  half  an  inch  into  the  bladder.  The 
canula  is  provided  with  a  movable  shield, 
which  can  be  fixed  in  any  position  so  as  to 
suit  the  size  of  the  prostate  and  the  depth 
of  the  perineum;  there  is  also  an  inner 
canula  with  a  blunt  expanding  extremity, 
■which  prevents  the  instrument  sHpping  out 
of  the  bladder. 

Southey's  troca/rs  are  fine  instruments, 
provided  with  canulas  which  are  scarcely 
larger  than  the  needle  of  a  hypodermic 
syringe;  the  canulse  are  perforated  with 
fom-  holes  on  each  side,  and  their  outer 
ends  are  made  a  Httle  bulbous,  in  order  to 
retain  pieces  of  capillary  india-rubber  tubing 
through  which  the  fluid  removed  may  be 
drained  away.  The  instruments  are  used 
for  the  gradual  removal  of  ascitic  fluid,  and 
for  draining  away  the  serous  effusion  into 
the  subcutaneous  tissues,  in  unyielding  cases 
of  general  dropsy. 

The  harjpoon  trocar,  or  emporte -piece, 
is  a  hollow  trocar  with  a  spear-pointed  end 
and  an  aperture  just  behind  it,  through 


which  the  harpoon  may  be  projected  and 
then  withdrawn  again  within  the  tube.  It 
is  used  to  remove  pieces  of  muscle  in  sus- 
pected cases  of  trichina  disease,  or  in  other 
cases  where  a  little  of  the  tissue  is  desired 
for  microscopic  examination. 

BiLTON  Pollard. 

TRUSSES  are  appliances  of  various 
forms  and  of  divers  materials,  which  serve, 
in  the  case  of  reducible  hernise,  to  retain 
them  within  the  abdominal  cavity,  and,  in 
the  case  of  irreducible  hernise,  to  prevent 
their  increase  and,  ultimately,  by  pressure, 
to  procure  then*  complete  reduction.  A  truss 
should  exert  an  amount  of  pressure  a  Uttle 
in  excess  of  that  required  to  retain  com- 
pletely the  hernia,  under  all  conditions  and 
in  all  positions  of  the  body. 

Trusses  are  composed  of  different 
materials :  elastic,  as  steel  or  vulcanite ; 
inelastic,  as  leather,  caUco,  or  jean.  Those 
fonned  of  inelastic  materials  are  not  re- 
liable, as  they  fail  to  exert  a  sufiicient 
amount  of  pressure  to  keep  the  protrusion 
retained  in  any  variety  of  posture ;  they  are, 
however,  occasionally  serviceable  in  cases 
of  large  irreducible  inguinal  and  umbilical 
hernise.  Those  composed  either  of  steel  or 
vulcanite  are  alone  capable  of  exerting  the 
requisite  amount  of  persistent,  uniform,  and 
phant  pressm'e. 

Trusses  should  possess  the  qualities  of 
Hghtness,  phancy,  and  adequate  firmness; 
and  these  are  best  fulfilled  by  steel,  which, 
after  being  pared  from  the  sheet,  should  be 
carefully  forged  so  as  to  render  it  more 
tough  and  ductile.  The  hammering  of  the 
steel  at  a  blood-red  heat,  moreover,  enables 
the  artisan  to  give  the  truss  the  necessary 
thinning  and  tapering  of  the  end  opposite 
to  the  pad.  Subsequently,  the  steel  must 
be  hardened  and  tempered.  It  is  only  by 
these  means  that  the  truss  can  be  accurately 
adapted  to  the  body  of  the  wearer,  clasping  it 
at  all  points ;  firmly  on  the  side  of  the  laernia 
as  far  as  the  base  of  the  sacrum,  thence 
gradually  lessening  as  it  curves  round  the 
opposite  ihac  bone. 

The  basis  of  the  truss  is  a  narrow  oval 
band  of  hardened  and  well-tempered  steel, 
to  the  thicker  end  of  which  (in  the  case  of 
a  single  truss)  is  firmly  rivetted  a  shghtly 
concave  oblong  head,  which  should  not  ex- 
ceed  two  and  a  half  inches  in  length,  and 
an  inch  and  three-quarters  in  its  broadest 
diameter.  The  spring  may  be  variously 
cranked  so  as  to  alter  its  pitch,  thus 
allowing  it  to  exert  uniform  and  upward 
pressmre  according  to  the  stoutness  or  thin- 
ness of  the  wearer.  To  the  head  is  attached 
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a  piece  of  cork,  which  forms  the  base  of  the 
pad,  of  the  shape  of  a  pear  cut  through,  the 
narrow  end  being  towards  the  shoulder. 
The  pad,  under  ordinary  circumstances, 
should  be  three  and  a  half  to  four  inches 
in  length,  an  inch  and  a  half  to  two  inches 
and  a  half  broad,  and  three-quarters  of  an  | 
inch  in  thickness.  Over  the  inside  of  the  ' 
spring  and  pad  are  laid  three  layers — one  ; 
of  glazed  cotton  and  two  of  flannel;  and, 
lastly,  the  whole  is  covered  on  the  outside 
with  calf  and  on  the  inside  with  chamois 
leather.  To  the  outside  of  the  steel  head  are 
affixed  two  studs,  placed  obliquely.  To  the 
upper  one  is  attached  the  transverse  cross 
strap ;  to  the  lower  one,  the  under  strap. 

In  the  femoral  form  of  truss  the  spring 
is  weaker,  the  curve  from  the  shoulder  is 
more  obhque,  and  the  pad  is  smaller,  and 
more  hollowed  on  its  outer  side  to  prevent 
pressure  on  the  femoral  vein. 

The  under  strap  should  always  be  worn, 
for  it  serves  to  maintain  the  truss  in  position, 
and  prevents  the  pad  from  riding  up  diiring 
exercise.  Air  or  water  pads  are  sometimes 
substituted  for  cork,  affording  in  some  cases 
increased  comfort  to  the  wearer,  but  giving 
no  additional  secm-ity. 

The  form  of  truss  best  adapted  for  the 
large  majority  of  herniee  is  that  known  as 
the  German  serpent-spring  truss,  which 
more  accm'ately  than  any  other  encircles 
the  pelvis  immediately  below  the  crests  of 
the  ilia,  affording  at  the  same  time  gentle 
pressure  when  the  body  is  at  rest,  and  firm 
and  increasing  pressure  when  it  is  in  action. 

The  truss,  whether  inguinal  or  femoral, 
should  be  adjusted  high  up  behind,  resting 
upon  the  base  of  the  sacrum,  immediately 
below  the  crests  of  the  ilia ;  the  pads  ter- 
minating in  front,  in  the  inguinal  form 
about  one-sixth  of  an  inch  above  the  spine 
of  the  OS  pubis,  and  in  the  femoral  form 
one-sixth  of  an  inch  to  its  outer  side ;  the 
pressure  of  the  pad  being  in  the  former  case 
on  the  inner  ring  and  the  inguinal  canal, 
and  in  the  latter  case  on  the  femoral  canal 
and  the  saphenous  opening.  The  truss 
should  be  adjusted  before  the  patient  rises 
from  bed,  and  be  taken  off  after  he  has  re- 
tired to  rest.  Irritation  of  the  skin  occasion- 
ally results  from  retention  of  perspiration, 
especially  during  hot  weather  ;  this  is  best 
obviated  by  washing  the  skin  well  every 
morning  and,  after  careful  drying,  dusting 
it  over  with  some  powdered  oxide  of  zinc.  _ 

The  measmement  for  a  truss,  be  it 
inguinal,  femoral,  or  umbilical,  shoiild  be 
taken  in  the  following  manner :  A  measured 
tape  is  to  be  drawn  fairly  tightly  round  the 
pelvis  just  below  the  crests  of  the  ilia,  and 


the  two  ends  made  to  meet  above  the  sym- 
physis pubis,  when  the  number  in  inches 
can  be  read  off. 

A  truss  should  be  appHed  as  soon  as  the 
hernia  is  discovered,  no  age  being  too  yoimg 
for  an  instrument  to  be  worn,  even  though 
the  patient  be  only  a  few  days  old.  The 
object  of  the  truss  is  not  only  to  retain  the 
hernia  within  the  abdomen,  but,  in  a  large 
number  of  cases — especially  in  those  under 
ten  years  of  age — to  obtain  a  radical  cure. 
The  percentage  of  cures  is  necessarily  diffi- 
cult to  ascertain,  but,  without  doubt,  the 
large  majority  of  children  do,  sooner  or 
later,  become  cured.  When  the  fr-equency 
of  hernia  in  early  infancy  is  considered, 
and  its  comparative  rareness  in  early  adult 
life,  as  taken  from  the  statistics  of  large 
educational  estabUshments,  it  is  fair  to  in- 
fer that  the  lesion  has — temporarily,  at  any 
rate — been  outgrown.  In  support  of  this  it 
may  be  shown  that  in  six  years,  at  the  City 
of  London  Truss  Society,  6,268  boys  up  to 
the  age  of  five  years  were  supplied  with 
trusses,  while  only  1,174  were  reheved  be- 
tween the  ages  of  eleven  and  fifteen  years. 
In  one  large  institution,  containing  over 
800  boys,  not  one  was  the  subject  of  hernia. 

In  infancy,  the  truss  should  be  worn  con- 
stantly, ordy  being  removed  three  or  four 
times  in  the  day  for  the  sake  of  cleanliness. 
It  is  well  to  keep  the  parts  well  dried,  and 
to  absorb  all  moisture. 

In  adults,  the  truss  may  be  taken  off  at 
night ;  but  if  there  be  any  descent  of  the 
hernia,  it  should  be  kept  constantly  apphed, 
and  only  removed  night  and  morning  for 
the  purpose  of  washing.  The  truss  should 
be  adjusted  when  the  patient  is  lying  down, 
and  care  must  be  taken  that  the  whole  of 
the  hernia  is  replaced  before  the  trass  is 
put  on. 

It  is  difficult  to  forecast  the  length  of 
time  required  before  a  cure  can  be  expected 
and  the  use  of  the  truss  discontinued  ;  for 
the  general  deductions  on  this  point  the 
reader  is  referred  to  the  article  Hernia, 
Eeducible. 

In  inguinal  hernia,  owing  to  the  large- 
ness of  the  rupture,  the  patency  and  ap- 
proximation of  the  rings,  and  the  difficidty 
of  retention,  it  is  often  necessary  to  devise 
special  instruments.  Thus  a  hernia  in  the 
funicular  portion  of  the  tunica  vaginaUs  is 
usually  not  kept  up  by  an  ordinary  truss, 
and  may  require  a  rat-taU  truss,  which  con- 
sists of  a  triangular  prolongation  of  the  soft 
part  of  the  pad.  A  large,  direct,  inguinal 
hernia,  again,  can  only  be  retained  by  a 
forked-tongue  truss,  to  which,  in  addition 
to  the  rat-tail,  is  attached  a  soft  transverse 
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portion  crossing  the  pubes,  and  buckling  to 
the  shoulder  of  the  opposite  side. 

In  irreducible  inguinal  hernia  a  hinged- 
cup  truss  is  usually  needed,  which  not  only 
supports  the  protrusion  but,  by  its  constant 
pressure,  procures  its  reduction.  This  truss 
consists  of  a  triangular  rim-plate  covered 
with  chamois  leather,  attached  by  an  oblique 
hinge  to  the  lower  part  of  an  ordinary  in- 
guinal pad.  If  the  hernia  be  a  large  enter o- 
epiplocele,  a  siTspensory  bag  of  some  strong 
inelastic  material  may  be  the  only  appliance 
which  can  be  tolerated. 

Besides  these  there  have  been  many 
other  trusses  devised,  and  the  ingenuity  of 
the  surgeon  is  often  taxed  to  design  proper 
and  efficient  trusses  to  meet  the  varying 
■degrees  of  hernia. 

In  femoral  hernia,  if  the  ordinary  truss 
does  not  answer  its  purpose,  it  is  well  to 
affix  to  the  pad  a  thigh-belt  vsdth  a  triangular 
fulness  to  fit  into  Scarpa's  triangle.  In  some 
large  protrusions  after  herniotomy,  it  may 
be  necessary  to  siipplement  the  thigh-belt 
with  an  inguinal  fulness  to  buckle  to  the 
shoulder  of  the  opposite  side.  If  the  hernia 
be  ii-reducible,  which  is  very  frequently  the 
ease,  the  pad  should  be  more  or  less  cupped 
so  as  to  embrace  the  hernia,  the  cup  being 
comparatively  small,  so  as  to  afford  per- 
sistent pressure. 

TJinhilical  hernicB,  a  large  percentage 
of  which  are  irreducible,  are  best  treated 
by  a  shallow,  circular,  concave  plate,  which 
not  only  compresses  the  hernia  but,  at  the 
same  time,  supports  the  lower  part  of  the 
abdomen.  Nipple-shapedprolongations from 
the  plate  to  fiit  into  the  umbilical  apertm-e 
are  imadvisable,  as  they  tend  by  their 
wedge  shape  to  gradually  enlarge  the 
opening.    See  Umbilical  Hernia. 

"When  the  hernia  is  very  large  and  ir- 
reducible, it  often  increases  the  patient's 
comfort  to  apply,  first,  a  broad  abdominal 
bandage,  and  over  this  to  adjust  the  ordi- 
nary umbilical  truss. 

Although  the  circular  spring  truss,  with 
its  modifications,  fulfils  better  than  any 
form  of  truss  all  the  requirements  needed 
for  the  retention  of  herniae  generally,  yet 
there  are  other  forms  which,  under  occa- 
sional conditions,  supply  important  and 
practical  advantages.  Of  these  varieties  the 
following  are  the  more  important : — 

Salmon  and  Ody'a  truss  consists  of  a 
semicircular  spring,  provided  in  front  with 
an  oval,  slightly  convex  pad,  which  moves 
on  a  ball-and-socket  joint,  and  having  be- 
hind a  circular  flat  pad  to  rest  on  the  spine. 
It  is  adjusted  round  the  pelvis  opposite  to 
the  side  of  the  hernia,  and  is  usually  worn 


without  a  cross  strap  or  an  under  strap.  It 
is  especially  useful  in  those  classes  of  cases 
where  the  patients  are  thin  and  are  there- 
fore intolerant  of  the  clasping  pressure  of 
ordinary  trasses ;  it  is  also  serviceable  in 
incomplete  and  dii'ect  inguinal  hernise.  The 
umbilical  form  of  truss  is  often  to  be  re- 
commended in  smaU  umbilical  and  median 
ventral  hernise. 

Coles's  truss,  like  the  preceding,  has  a 
semicircular  spring  with  a  circidar  pad  be- 
hind, but  to  the  fi-ont  is  affixed  a  pyriform 
convex  pad,  in  the  interior  of  which  is  con- 
cealed a  broad  spiral  steel  spring ;  so  that,  in 
addition  to  the  general  pressure  of  the  spring, 
there  is  the  local  pressure  of  the  spiral  coil  in 
the  pad  itself,  v^hich  is  increased  as  the  truss 
is  tightened.  This  form  is  useful  in  many 
cases  of  hernia,  but  cliiefly  in  cases  of 
direct  inguinal  hernise,  and  of  considerable 
bulging  of  the  inguinal  canal  in  incomplete 
hernia. 

In  White's  moc-madn  truss  the  circular 
spring  is  superseded  by  a  leather  band. 
The  pad  is  convex  and  thick,  placed  nearly 
vertically,  and  lying  in  a  groove  on  its  ex- 
ternal sm'face  is  a  spring  and  lever,  on  which 
is  a  stud.  To  this  the  under  strap  is  at- 
tached, the  tightening  of  which  increases 
the  pressure  of  the  pad.  This  form  of  truss 
is  chiefly  of  use  in  direct  inguinal  herniae. 
It  is  comfortable  to  the  patient,  but  is  not 
very  secure,  as  it  fails  to  support  the  inner 
ring  with  firm  and  pliant  pressure. 

Wood's  horse-shoe  truss  claims  the 
merit  of  affording  support  to  the  canal  and 
the  pillars  of  the  outer  abdominal  ring,  with- 
out pressure  upon  the  cord  as  it  emerges 
between  its  pUlars.  The  fe-ont  pad,  of  horse- 
shoe shape,  is  made  of  boxwood,  to  the 
geometric  centre  of  which  is  fixed  the  front 
end  of  the  spring.  A  variety  of  this  truss 
is  provided  with  a  spring  and  lever,  and  is 
stated  to  be  useful  in  hemite  which  are 
not  retained  by  the  simpler  form  of  instru- 
ment. 

Circular  spring  trusses  are,  by  some  in- 
striunent-makers,  provided  with  sliding  and 
with  revolving  pads,  so  as  to  be  capable  of 
adjustment  to  the  various  lengths  and  posi- 
tions of  the  inguinal  and  femoral  canals  in 
different  patients.  The  efficiency  of  these 
forms  of  trasses  is,  as  a  rule,  in  inverse 
ratio  to  the  complexity  of  their  mechanical 
arrangements. 

These  varieties,  which  represent  the 
chief  mechanical  principles  on  which  trasses 
are  constructed,  have  imdergone  various 
modifications  with  the  view  either  of  in- 
creasing  their  efficiency  or  of  lessening  their 
discomfort  to  the  wearers.   They  are  so 
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numerous,  that  there  are  few  towns  of  large 
size  in  England  which  have  not  given  their 
names  to  one  or  other  modification  of  the 
foregoing  varieties  of  trusses. 

John  Langton. 

TUBERCLE  has  of  late  been  classed 
among  the  '  infective  granulomata,'  a  group 
which  also  includes  syphUis  (gum ma), lupus, 
glanders  (farcy -buds),  leprosy,  and  actino- 
mycosis, but  the  degree  of  its  infective 
force,  not  yet  distinctly  formulated,  is  at 
all  events  greatly  inferior  to  that  of  the 
other  diseases  placed  in  the  same  class. 

Histology. — A  tubercle  is  a  non- vascular 
rounded  nodule  situated  among  vascular 
tissues,  from  which  it  generally  so  varies 
in  colour  as  to  present  a  clearly  definite 
outline,  and  varying  in  size  from  a  barely 
perceptible  point  to  a  lump  half  an  inch 
or  three-quarters  of  an  inch  in  dia- 
meter. It  appears  under  two  forms. 
Miliary  or  grey  tubercles,  often  also  called 
grey  granulations,  frequently  multiple, 
rarely  exceeding  the  size  of  a  pin's  head, 
are  pearly,  semi-translucent  globules.  The 
yellow  or  crude  tubercle  is  produced  fi'om 
the  former  by  a  process  of  fatty  degene- 
ration commencing  in  the  centre,  while 
peripheral  growth  stiU  continuing  permits 
this  form  to  attain  the  dimensions  above 
mentioned.  Larger  masses,  usually  of 
more  irregular  form,  are  due  to  the  coales- 
cence of  several  smaller  ones. 

Examined  under  a  power  of  200-300, 
the  grey  tubercle  is  foimd  to  consist  of  three 
zones  of  cells,  supported  by  a  dehcate 
reticuliun.  The  periphery,  which  is  with- 
out any  definite  outside  or  inside  limit, 
consists  of  leucocytes  or  lymphoid  elements. 
These  are  occasionally  supported  by  a  ho- 
mogeneous or  obscm-ely  fibrOlated  network. 
Next,  is  a  layer  of  large  pellucid  cells  of  the 
epithehoid  type.  The  third  zone  consists 
of  giant-cells  usually  branched  ;  it  is  said 
that  these  branches  are  continuous  with  a 
fine  reticulum,  which  permeates  and  sup- 
ports the  cells  of  the  second  zone.  In 
some  instances,  the  immediate  centre  is 
occupied  by  an  irregularly  granulated 
material,  probably  the  debris  of  one  or 
more  deceased  giant-cells.  In  all  this  there 
is,  be  it  observed,  no  distinctive  or  specific 
element ;  but  since  the  year  1865,  when 
Villemin,  followed  by  Wilson  Fox,  Cohn- 
heim,  Sanderson,  and  others,  produced 
artificial  tuberculosis  by  inoculation,  the 
possibly  infective  nature  of  the  disease  in 
the  human  subject  has  been  suspected. 
Mter  Pasteur's  description  of  septic  and  of 
certain  pathogenic  micro-organisms,  many 


attempts  were  made  to  discover  a  lika 
generator  of  tubercle,  but  all  more  or  lesa 
unsuccessfully  until,  in  1882,  Koch,  by 
using  a  specially  prepared  solution  of 
methylene-blue,  was  enabled  to  demonstrate 
the  existence,  within  the  giant-cells,  of  a 
living  organism  which  he  calls  bacillus 
tuberculosis.  This  organism  is  a  rod,  gene- 
rally straight,  but  sometimes  slightly 
curved,  if^ao'i^h.  of  a  line  (2-6  mm.)  long,  and  in 
breadth  one-fifth  or  one-sixth  of  its  length 
— i.e.  about  jq^oo*!'  °f  ^  broad.  Its 
chief  habitat  is  the  interior  of  the  giant- 
ceUs  and  the  interspaces  among  the  large 
epithehoid  cells  of  the  second  zone  of  tuber- 
cles ;  its  movements,  if  any,  are  extremely 
sluggish. 

Course  and,  Termination. — Very  occa- 
sionally, tubercle  undergoes  a  change  into 
an  imperfect  fibroid  tissue,  due  apparently 
to  an  exaggeration  of  the  reticulum ;  and 
though,  even  when  thus  altered,  it  generally 
suffers  fatty  degeneration,  it  does  some- 
times remain  as  a  hard  cicatrix-like  nodule. 
Also,  in  a  few  instances  calcification  takes 
place.  But  the  com'se  of  tubercle,  so  usual 
as  almost  to  deserve  the  teim  normal,  is 
caseation  and  softening.  The  latter  is  com- 
monly called  '  breaking  down.'  When  a 
grey  granulation  has  attained  a  certain 
size,  the  older  central  parts,  which  are  those 
farthest  removed  from  nutritive  som-ces, 
begin  to  soften  into  a  fatty,  irregularly 
granulated  material,  which  imparts  to  the 
hitherto  pearly  grey  nodule  a  yellowish 
opaque  colour  (yeUow  or  crude  tubercle). 
Sometimes,  this  is  preceded  or  closely  ac- 
companied throughout  the  nodule  by  casea- 
tion ;  or,  after  the  central  parts  have  thus 
broken  down,  the  more  peripheral  portions 
may  become  caseous,  previous  to  yielding 
to  the  more  completely  destructive  process. 
The  resulting  mass  is  a  fatty  pultaceous 
semi-sohd. 

As  these  degenerative  processes  ap- 
proach or  reach  the  outer  zone  of  the 
growth,  so  does  the  neighbom'ing  tissue 
inflame.  Thus,  the  healthy  or  relatively 
healthy  surface  next  to  the  mass  of  disease 
suppurates,  and  there  is  an  attempt  to 
throw  off  the  tubercle  into  a  tube  or  hollow 
viscus  if  it  have  been  on  a  sm-face,  or  into 
a  cavity  of  new-formation  if  it  have  been 
parenchymatous.  In  the  former  case  a 
tuberculous  ulcer,  in  the  latter  a  tuber- 
culous abscess  or  vomica  results,  the  floor 
or  the  lining  membrane  of  which  might  be 
(in  a  few  rare  instances  is)  healthy,  but 
that  the  softened  or  caseated  tubercle  has 
a  great  tendency  to  infiltrate  the  immediate 
neighbourhood,  or  to  induce  roimd  about 
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the  deposit  of  fresh  tubercular  matter,  in 
the  foim  of  miliary  tubercle,  scattered  in 
the  tissue  surrounding  cavities  or  ulcers  of 
considerable  age.  Thus,  the  floor  or  walls 
of  such  excavations  very  generally  consist, 
in  part,  of  rapidly  forming  and  quickly 
retrograding  tubercular  matter,  which, 
continually  invading  more  and  more  tissue 
at  the  circumference  and  breaking  down  at 
the  centre,  constantly  enlarges  both  the 
area  of  tuberculous  deposit  and  of  ulcer 
or  abscess.  The  gravity  or  the  deadly 
natiire  of  such  processes  depends  chiefly 
on  the  locaKty  of  its  occin-rence ;  but  not 
altogether  so,  for,  when  tubercle  has  gained 
a  habitat  in  some  part  of  the  body,  it  has 
a  tendency  to  spread  to  other  portions  by 
means  of  the  lymphatics  or  the  veins,  which 
may  carry  some  of  the  materies  morhi 
from  less  to  more  important  parts. 

Clinically,  tuberculosis  is  divided  into 
acute  and  chronic ;  the  foi-mer  is  often 
widely  spread — that  is,  a  mmaber  of  different 
organs  become  simultaneously  or  in  very 
rapid  succession  infested  with  tubercles, 
which,  if  the  patient  survive  long  enough, 
quickly  break  down. 

Actote  general  tuberculosis,  or  tubercles, 
may  attack  with  almost  equal  rapidity  one 
organ  only,  or  at  least  so  predominantly 
that  the  affection  of  any  other  viscus  is 
quite  secondary,  both  in  sequence  and  im- 
portance— acute  pulmonary  or  acute  hepa- 
tic, or  otherwise  specified  tuberculosis. 

Occasionally  an  organ,  unessential  to 
life,  may  be  suffering  for  months  fr-om 
chronic  or  subacute  tuberculosis,  when 
some  more  important  part,  as,  for  instance, 
the  lungs,  the  cerebral  meninges,  or  the 
brain  itself,  may  become  rapidly  involved, 
death  very  quickly  resulting — acute  second- 
anry  invasion  or  infection  of  tubercle. 

Local  tuberculosis  is,  as  a  general  rule, 
chronic.  It  may  affect  internal  organs, 
as  the  lung,  liver,  brain,  kidneys,  or  it 
may  attack  the  lymphatic  glands  primarily, 
skin  (lupus),  Peyer's  and  the  solitary  intes- 
tinal glands,  the  tonsils,  the  adenoid  tissues 
at  the  back  of  the  pharynx,  the  bladder, 
prostate,  and  ureters ;  also,  as  is  generally 
beHeved,  the  synovial  membranes  of  joints 
and  the  bones.  (On  the  tuberculosis  of 
these  two  latter  more  will  be  said  in  the 
sequel.)  The  ovaries,  the  mammse,  the 
thyroid,  and  the  muscles  (voluntary),  are 
singularly,  but  not  entirely,  exempt.  Where- 
ever  it  may  arise,  tubercle  goes  through 
the  phases  above  described,  unless  its  mere 
presence  in.  some  organ  of  great  vital  im- 
portance excite  fataJ  irritation  or  inflam- 
mation. 


Etiology. — The  course  of  tuberculosis, 
especially  as  exempHfied  in  phthisis,  gave 
rise  many  years  ago  to  the  opinion  that 
it  was  in  many  instances  of  an  infective 
character.  The  discovery  by  Koch  of  the 
bacillus  tuberculosis,  which,  after  eight 
generations  of  pure  cultivation,  diffused  in 
distilled  water  and  injected  into  animal 
tissues,  can  produce  both  local  and  general 
tuberculosis,  has  rendered  that  opinion  still 
more  prevalent  ;  while  more  recent  ex- 
periments, carried  out  with  all  the  precau- 
tions now  known  to  be  necessairy,  have 
negatived  former  results,  which  seemed  to 
show  that  indifferent  substances,  such  as 
glass-beads,  setons,  &c.,  introduced  into, 
and  left  a  certain  time  within  the  body, 
resulted  in  the  production  of  tubercles. 
Furthermore,  animals  made  to  inhale  tuber- 
cular matter  diffused  in  their  atmosphere 
as  spray,  develop  tubercle,  chiefly  of  the 
limg.  So  stringent  do  these  facts  appear  to 
many  minds,  that  they  consider  inevitable 
the  conclusion  that  tubercle  is  due  to  in- 
fection by  bacillus  tuberculosis,  and  that  it 
can  arise  in  no  other  way.  As,  however, 
in  the  human  subject,  entrance  of  tubercle 
by  inoculation  or  infection  through  the  skin 
is  unknown,  it  is  by  such  believers  assmned 
that  the  tubercle  bacillus  always  finds  its 
entry  in  man  by  way  of  the  lungs  or  of 
the  alimentary  canal;  in  the  former  case 
by  breathing  the  same  air  as  phthisical 
patients,  in  the  latter  by  eating  meat  infected 
by  the  very  common  bovine  tuberculosis. 
They  point  out  that  such  bacillus,  if  it 
survive,  need  not  of  necessity  find  its  ulti- 
mate lodgment  at  the  point  it  first  strikes, 
but  that,  taken  up  by  the  blood  or  lymph, 
it  may  pass  with  either  circidation  to  the 
next  most  vulnerable  point,  such  as  a  lym- 
phatic gland,  a  serous  membrane,  or  some 
not  quite  healthy  viscus.  They  furthermore 
affirm  that  everyone  exposed  to  the  above 
sources  of  infection  does  not  of  necessity 
become  tuberculous,  because  the  bacillus 
seems  incapable,  or  capable  only  with  ex- 
treme difficulty,  of  thriving  on  or  in  healthy 
tissues,  but  that  the  soil  must  be  to  a  cer- 
tain extent  prepared  by  some  morbid  con- 
dition, the  chief  of  which  is  a  low  or 
clnronio  inflammation,  or  perhaps  that  state 
of  Ul-nutrition  of  the  tissues  which  forms 
the  definition  of  scrofula.    See  Scrofula. 

But  it  must  also  be  stated  that  many 
pathologists  hesitate  to  accept  this  theory, 
being  perhaps  put  somewhat  on  their  guard 
by  its  very  ease  and  apparent  simplicity,  as 
well  as  by  the  fashion  of  the  hour  to  find 
bacilli  in  so  many  morbid  processes.  They 
point  to  the  fact  that  the  diseases  known  to 
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be  connected  with  the  development  of  living 
germs,  such  as  pyaemia,  splenic  fever,  &c., 
run  a  course  much  more  acute,  and  in  other 
ways  differing  from  local  tuberculosis  ;  that 
most  tubercles,  in  parts  having  no  access 
to  the  outward  air,  show  a  great  paucity  of 
bacilh,  and  in  many  those  organisms  are 
not  discoverable  at  all ;  that  there  is  much 
difiSculty  in  accounting  for  the  existence  of 
a  bacUlus  in  healthy  animal  fluids  while 
travelling  from  the  first  spot  of  implanta- 
tion to,  let  us  say,  the  cerebral  meninges  ; 
that  the  acknowledged  necessity  for  some 
antecedent  morbid  process  to  prepare  a 
locus  Vivendi  for  the  bacillus,  into  which, 
by  means  of  such  navigation,  it  may  find 
its  way,  is  not  easy  to  accept ;  also,  that 
many  facts  of  heredity  are  not  reconcilable 
with  the  dogma  that  tuberculosis  can  only 
be  produced  by  reception,  from  without,  of  a 
contagium  vivum. 

The  writer  thinks  it  best  to  place  these 
arguments  on  either  side  in  juxtaposition, 
without  himself  offering  any  opinion,  but, 
nevertheless,  must  say  a  few  words  on  a 
prevalent  tendency  to  confase  scrofiilous 
with  tuberculous  inflammation.  The  two 
tilings  are  distract.  Irritation  of  teething 
or  of  a  slight  scalp-eruption  may  produce  a 
lymphadenitis  of  the  neck,  which,  lasting  a 
long  time,  becomes  evidently  scrofulous,  but 
which  may  subside,  or  which  may  become 
the  site  of  tubercle,  but  is  not,  until  so  in- 
fected, tuberculous.  So  also  a  joint  or  a 
bone  may,  after  some  shght  injury,  as- 
sume a  scrofulous  inflammation.  The  tis- 
sues are  rendered  no  doubt  fit  for,  but  may 
never  receive,  tubercle,  and  until  they  do 
so  the  inflammation  is  strumous,  not  tuber- 
culous. When  they  do  so  the  condition  is 
tubercle,  not  of  a  bone  or  of  a  synovial 
membrane,  but  of  an  inflammatory  product. 
The  nodules,  named  by  Rindfleisch  'new 
lymphatic  foUicles '  (see  ScROFtTLA),  have 
often  been  mistaken  for  tubercles.  "When 
either  the  grey  granulation  or  the  tubercle 
bacUlus  has  been  found  in  such  a  tissue, 
still  nearly  healthy  or  only  very  recently 
diseased,  and  not  until  then,  will  primary 
tuberculosis  of  those  parts  be  established. 

The  treaimient  of  tubercle  depends  in 
very  great  part  on  its  situation.  Tubercle 
of  the  viscera  in  the  three  great  cavities 
belongs  to  the  physician.  Tubercle  of  the 
tliroat,  lymphatic  glands,  of  the  prostate  and 
bladder,  is  described  imder  their  respective 
headings.  General  directions  for  treatment 
can  include  little  but  management  of  a  dia- 
thesis, and  is  identical,  or  nearly  so,  vnth 
that  of  scrofula,  save  that  residence  in  sufii- 
ciently  warm,  dry,  and  above  all,  equable  | 


climates,  is  of  the  highest  value.  High  alti- 
tudes are  also  greatly  advocated,  and  next 
in  efficacy  is  sea  air.  Whatever  may  be  be- 
lieved concerning  the  bacillus  tuberculosis, 
there  is,  at  all  events,  sufficient  probabiUty 
in  the  hypothesis  and  the  alleged  discovery, 
to  render  imperative  that  we  carefully  avoid 
exposing  predisposed  persons  to  the  emana- 
tions of  phthisis  or  of  other  tubercular  dis- 
eases. We  may  even  go  further,  and  se- 
questrate such  radi%'iduals — especially  if  for 
family  reasons  the  Hfe  be  valuable — firom 
any  prolonged  contact  with  tuberculous 
persons. 

The  possible  spread  of  tubercle  firom 
some  less  important  part  to  a  vital  organ 
calls  forth  the  question  of  early  removal, 
w]ien  feasible,  of  aU  tuberculous  pai-ts.  The 
subject  is  too  recent  to  be  discussed;  it  can 
only  be  suggested  here  as  a  surgical  problem 
of  the  immediate  future. 

ElOHAED  BaEWELL. 

TUBERCULOSIS,  Surgical.  —  Local 
sm'gica]  disease,  characterised  pathologically 
by  the  presence  of  tubercle  in  any  of  its 
forms,  the  clinical  com-se  of  which  coincides 
with  the  morbid  changes  known  to  occux  in 
tubercular  deposits. 

The  subjects  of  scrofula  and  tubercle 
have  been  treated  of  imder  their  respective 
headings ;  this  article  is  intended  to  serve 
as  a  brief  exposition  of  the  views  on 
local  tuberculosis  which  the  labom-s  of 
German  pathologists,  especially  Volkmann 
and  Konig,  have  done  so  much  to  generahse. 
A  lengthened  general  introduction  to  the 
local  affections  treated  of  below  would 
therefore  be  superfluous,  but  it  is  necessary 
to  make  a  few  remarks  on  the  connection 
of  surgical  tuberculosis  with  scrofula,  the 
etiological  importance  of  trauma  and  in- 
flammation, and  the  relation  of  local  to 
general  tuberculosis. 

Volkmann  suggests  that  the  tubercular 
natiu-e  of  an  affection  is  indubitable  when 
(1)  inoculation  gives  positive  results,  (2) 
the  bacillus  tuberculosis  is  demonstrable, 
and  (3)  the  tissues  exhibit  the  typical  struc- 
ture. These  three  confirmatory  conditions 
are,  however,  not  to  be  looked  for  in  every 
case,  since  inoculation  sometimes  fails- 
from  accident,  or  incapacity  for  infection  of 
the  animal  chosen;  (2)  the  baciUi  are  in 
some  cases,  in  chronic  ones  especially,  very 
limited  in  number  ;  and  (3)  in  some  acutely 
progressing  cases  the  structm-e  is  not  cha- 
racteristic, although  the  baciUi  may  be 
abundant.  Under  these  circumstances,  two 
of  the  conditions  should  suffice,  especial  pro- 
minence being  given  to  the  inoculation  test. 
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All  recent  investigations  tend  to  sup- 
port the  infectious  natiu;e  of  tubercular  pro- 
cesses, and,  moreover,  to  strengthen  the  de- 
pendence of  this  property  on  the  bacillus 
of  Koch.  Consideiing  the  wide  distribution 
of  the  infecting  organism,  it  is  necessary  to 
endeavour  to  gain  some  notion  of  the  reason 
why  some  of  those  exposed  to  infection 
suffer  from  tubercular  diseases  while  others 
go  free.  In  the  present  state  of  knowledge, 
this  is  expUcable  only  on  the  supposition 
that  healthy  vital  tissue  is  an  unfit  nidus 
for  the  development  of  the  virus.  Some 
change  must  occur  before  the  organism 
can  develop  itself,  and  induce  the  cha- 
racteristic process  and  appearances  due  to 
its  presence.  The  condition  most  favom-- 
able  to  this  development  is  a  local  or  general 
depression  of  the  vital  processes,  leading  to 
inflammatory  changes,  and  it  is  here  that 
the  connecting  link  between  scrofula  and 
tubercle  has  been  sought.  The  scrofulous 
diathesis  has  been  said  to  consist  in  a  ten- 
dency to  processes,  essentially  of  an  inflam- 
matory type,  marked  by  the  characteristics 
of  chronicity,  a  tendency  to  the  develop- 
ment of  granulation-tissue  and  to  caseation. 
Thus,  imder  the  head  of  scrofula  are  de- 
scribed characteristics  both  of  a  general 
diathesis  and  of  local  affections.  Attempts 
have  been  made  to  explain  the  pecuharities 
of  the  inflammations  occurring  by  special 
structural  arrangements,  which  find  men- 
tion in  the  article  on  Scrofula. 

When  we  endeavour,  however,  to  sepa- 
rate the  local  processes  due  to  scrofula  and 
tuberculosis  respectively,  we  find  om'selves 
landed  amongst  innumerable  difficulties. 
Most  pathologists  will,  no  doubt,  admit  that 
the  majority  of  such  processes  belong  to  the 
province  of  tubercle ;  indeed,  in  some  organs 
— notably  the  testis — the  name  tubercular 
testis  is  rapidly  superseding,  if  it  has  not 
already  altogether  done  so,  that  of  scrofu- 
lous testis.  Again,  in  the  case  of  so-called 
scrofulous  glands,  authors  (Allbutt  and 
Teale)  who  do  not  call  them  tubercular, 
allow  their  capacity  to  produce  tubercular 
disease  on  inoculation.  The  writer  thinks 
it  will  not  be  long  before  this  change  in 
terminology  occurs  in  most  other  so-caUed 
scrofulous  diseases.  Are  we  then  to  regard 
scrofulous  and  tubercular  diseases  as  iden- 
tical ?  Here  we  are  met  by  the  difficulty, 
well  put  by  Volkmann,  that  a  healthy 
blooming  individual  may  present  all  the 
general  characteristics  of  the  scrofulous 
diathesis,  but  no  local  affection  as  pvidence 
of  tubercle.  It  would  seem  best,'  then,  to 
restrict  the  tei-m  scrofulous  as  indicating 
a  diathesis  characterised  by  the  personal 


pecuharities  described  in  the  article  on 
Scrofula,  and,  while  not  denying  the  pos- 
sibihty  of  simpleinflammationsin  scrofulous 
subjects,  to  refer  all  those  inflammations 
which  have  been  described,  as  imdergoing 
the  changes  already  mentioned — changes 
ordinarily  occurring  in  tubercle — to  the 
category  of  tuberculosis. 

Traumatism,  as  a  causative  agency,  finds 
an  explanation  in  the  induction  of  a  prece- 
dent inflammation.  The  shghtness  of  the 
violence  exerted,  often  noted,  is  perhaps  of 
importance  as  not  occasioning  a  very  acute 
process,  a  condition  imsuited  to  the  de- 
velopment of  the  organism  (Volkmann). 
Alhed  to  trauma  as  a  cause,  is  overuse  of  a 
part,  as  exampled  in  tubercular  disease  of 
a  joint,  freely  used  from  its  position  and 
the  occupation  of  the  patient — e.g.  elbow 
in  a  mason.  The  ultimate  tubercular 
nature  of  many  joint  cases,  commencing 
during  the  course  of  an  acute  exanthem, 
may  perliaps  be  similarly  explained;  the 
inflammatory  infiltration  offering  a  suitable 
nidus  or  locus  Tmnoris  resistantics. 

Another  point  of  extreme  importance, 
from  a  prognostic  point  of  view,  is  the  pos- 
sibility of  these  local  affections  acting  as 
infecting  centres  for  the  production  of  a 
general  tuberculosis.  The  mode  by  which 
the  primary  infection  occurs,  as  far  as  our 
knowledge  will  aUow  us  to  presume,  is 
commonly  from  the  alimentary  or  respira- 
tory tracts,  possibly,  in  rare  cases,  from  a 
broken  cutaneous  surface.  A  primary  in- 
fection having  taken  place,  the  modes  of 
extension  or  generalisation  may  be  shortly 
enumerated,  as  a  consideration  of  these 
gives  some  indications  as  to  surgical  treat- 
ment, and  also  explains  the  comparatively 
good  prognosis  in  cases  of  external  tuber- 
culosis.   They  are — 

1.  By  wide  extension  of  the  original  de- 
posit in  the  surrounding  tissue,  or  dkect 
extension  along  mucous  or  serous  surfaces. 

2.  By  extension  through  the  lymphatic 
system,  such  extension  being  usually  Innited 
by  the  lymphatic  glands.  If  the  tubercu- 
losis spread  beyond  these  it  may  reach  the 
thoracic  duct  (Ponfick),  and  so  the  vu-us 
may  be  pom-ed  dh-ectly  into  the  general 
circulation.  Volkmann  remarks  that  the 
function  of  the  lymphatic  glands  as  stop- 
gates,  or  even  possibly  destroyers  of  the 
poison,  has  not  yet  been  sufficiently  recog- 
nised. 

3.  Infection  of  a  serous  sac,  either  by 
direct  extension,  or  by  rupture  of  a  neigh- 
bouring suppurating  or  caseating  deposit. 
The  danger  in  .the  latter  case  depends  on 
the  size  of  the  sac,  its  lymphatic  connec- 
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tions,  and  possible  lining  -with  granulations, 
— forming  a  barrier  against  further  diffusion. 

4.  The  entrance  of  tubercular  matter 
into  canals  or  cavities  lined  with  mucous 
membrane,  where  stagnation  is  possible 
or  actual  length  renders  long  contact  in- 
evitable. 

5.  Entrance  of  tubercular  matter  into 
veins  by  extension,  or  ruptui'o  of  neigh- 
bouring deposits  (Weigert) ;  or  by  septic 
changes  in  tubercular  woimds,  leading  to 
breaking  down  and  distribution  of  the 
venous  thrombi  (Konig). 

Consideration  of  these  modes  of  exten- 
sion explains  the  comparatively  favourable 
position  of  a  patient  suffering  from  tuber- 
culosis of  the  sldn,  bones,  joints,  or  glands; 
for,  in  addition  to  the  fact  that  the  affected 
organs  are  less  important  in  the  vital 
economy,  the  danger  of  generahsation  from 
them  is  manifestly  less  than  in  tuberculosis 
of  the  respiratory,  alimentary,  or  genito- 
urinary tracts.  As  to  the  frequency  with 
which  general  or  secondary  infection 
occm's,  it  is  difficult  to  speak  vnth  cer- 
tainty; but  in  relation  to  this  subject,  a 
point  much  insisted  on  by  Volkmann  is  of 
great  importance — viz.  that  in  many  cases 
the  primary  deposits  are  multiple,  although 
only  one  causes  appreciable  symptoms.  A 
faimliar  instance  in  support  of  this  is  the 
multiple  nature  of  the  lesions  in  tubercular 
dactylitis.  That  a  large  nimiber  of  cases 
die  of  tubercular  phthisis  was  long  ago 
pointed  out  by  Billroth,  and  has  since  been 
confirmed  by  many  authorities,  but  it  is 
not  possible  to  give  any  reliable  percentage 
of  cases  in  which  the  pulmonary  disease 
was  evidently  secondary.  A  certain  mnn- 
ber  of  cases,  particularly  of  tuberculosis  of 
joints,  die  of  acute  general  tuberculosis  ;  but 
here  a  point  emphasized  by  Konig  must  be 
regarded  with  attention — namely,  that  in  all 
the  instances  in  which  this  occurred  among 
his  cases,  the  patient  had  been  recently 
operated  on,  and  the  wound  had  become 
septic.  The  vniter  has  seen  similar  cases. 
These  considerations,  therefore,  would 
seem  opposed  to  the  theory  of  removing  a 
local  infecting  centre  as  a  general  rule,  ex- 
cept in  such  a  case  as  the  testis,  where  re- 
moval may  prevent  direct  extension,  by 
continuity  of  surface,  through  so  important 
a  tract  as  the  genito-urinary. 

As  has  been  already  pointed  out,  the 
danger  of  general  infection  is  not  great, 
and  when  the  disease  is  limited  to  external 
parts,  the  interference  with  the  vital  func- 
tions is  not  sufficient  to  make  the  outlook 
a  correspondingly  bad  one  to  that  in  cases 
where  internal  organs  are  affected.    The  | 


local  prognosis  is  of  more  importance ;  and 
here  it  may  be  broadly  stated  that  com- 
plete removal  ensures  local  cure,  but  the 
possible  presence  of  other  deposits  may 
prevent  the  cure  from  being  complete.  A 
number  of  secondary  considerations  wiU 
affect  the  question — as  the  surroimdings  of 
the  patient,  the  extent  of  the  disease,  and 
the  general  condition;  the  nature  of  the 
process  as  to  its  tendency  to  granulation, 
caseation,  or  suppuration ;  the  age — youth, 
as  in  other  diseases,  being  on  the  patient's 
side,  and  markedly  so  both  in  the  possibihty 
of  spontaneous  cure,  less  rapid  destruction, 
and  in  the  relative  infrequency  of  con- 
comitant pulmonary  phthisis.  Lastly,  as  to 
spontaneous  cure  :  under  favourable  circum- 
stances this  is  always  possible,  but,  as  in  aU 
other  diseases  of  a  similar  nature,  recur- 
rences may  readily  take  place  from  fresh 
activity  of  the  process  in  and  around  the 
latent  deposit. 

TUBEROULAE    DISEASE    OF  BONE. — The 

deposit  of  tubercle, in  bone  may  form  a 
part  of  an  acute  general  miliary  tuber- 
culosis, or  it  may  be  a  distinct  local  affec- 
tion. In  the  latter  case  it  may  of  course 
serve  as  an  iofecting  centre,  but  more  com- 
monly its  prejudicial  consequences  are  the 
result  of  direct  extension. 

Mihary  tuberculosis  of  bone,  as  a  part 
of  an  acute  general  condition,  may  be  dis- 
naissed  with  mere  mention,  since  it  is  un- 
common and  devoid  of  clinical  interest. 
Eecognition  of  the  frequency  of  local  tuber- 
culosis amongst  chronic  bone-affections  is, 
however,  perhaps  the  most  important  result 
of  recent  investigation  of  tubercle  from  a 
surgical  standpoint.  The  disease  is  charac- 
terised by  definite  appearances,  situation, 
and  comrse  of  extension,  which  allow  a 
fixed  boimdary  to  be  placed  between  it  and 
other  forms  of  bone-affection,  such  as  acute 
infectious  osteomyelitis,  simple  chronic  in- 
flaimnations,  or  those  due  to  syphilis.  Sub- 
sequent description  will,  however,  identify 
the  affection  more  or  less  completely  with 
that  often  spoken  of  as  scrofulous. 

Situation. — No  bones  or  parts  of  bones 
are  exempt  from  the  possibility  of  tuber- 
cular disease,  but  the  special  seat  of  pre- 
dilection is  the  cancellous  structure  of  the 
articular  ends  of  the  long  bones  and  of  the 
short  bones.  Deposits  are  common  ia 
the  bodies  of  the  vertebrae,  the  os  calcis,  the 
olecranon,  the  condyles  of  the  humerus, 
and  the  neck  and  internal  condyle  of  the 
femur.  Observation  tends  to  free  the  head 
of  the  tibia  fi'om  the  unenviable  distinction 
of  being  the  head-quarters  of  this  disease. 
The  shafts  of  the  long  bones  and  the  flat 
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bones  may  be  affected,  the  most  typical 
examples  of  the  former  occurrence  being 
met  with  in  tubercular  dactjditis ;  while 
deposits  are  common  in  the  acetabultun, 
and  far  fi'om  rare  in  the  glenoid  cavity  of 
the  scapula  and  the  skull. 

Appearances.  —  The  morbid  processes 
vary  according  to  the  stinicture  of  the  bone 
affected,  and  will  be  considered  here  first 
as  they  are  met  with  in  cancellous,  then  in 
compact  bone. 

Localised  Tuberctdar  Ostitis. — In  can- 
cellous bone  the  disease  commences  as  an 
ostitis  affecting  limited  areas,  which  may 
vary  in  extent  fi-om  the  dimensions  of  a 
pea  to  that  of  a  hazel-nut.  The  deposits 
may  be  smgle  or  multiple ;  in  the  latter 
case  two  or  more  may  coalesce  by  exten- 
sion. The  process  is  primarily  rarefying 
in  character,  the  bony  trabeculae  being 
thinned  by  absorption  of  the  walls  of  the 
Haversian  canals,  soft  granulation-tissue, 
containing  histologically  perfect  reticular 
tubercle,  taking  the  place  of  the  harder 
element.  The  ultimate  termination  may 
vary  considerably  :  the  bone-tissue  may  be 
converted  into  a  mass  of  gi-anulations 
without  suppuration  (caries  sicca) ;  the  pro- 
cess may  proceed  irregularly,  small  islets  of 
bone  being  cut  off  and  necrosing  (caries 
necrotica) ;  a  sequestrum  of  some  size  may 
be  formed,  or  caseation  or  suppuration 
may  occur.  ,  In  the  case  of  the  caries 
assuming  the  dry  form,  secondary  ossifica- 
tion and  sclerosis  may  occur  ;  if  caseation 
or  suppui'ation  supervene,  the  area  may 
become  encapsuled  by  a  layer  of  sclerosed 
hone. 

In  the  majority  of  cases  progressive 
changes  occur,  the  tendency  being  to  ex- 
tend peripherally — in  the  joint  ends  pre- 
ferably towards  the  articular  cavity — the 
cartilage  being  undermined  and  perforated 
by  the  granulations.  Perforation  may,  how- 
ever, take  place  beyond  the  articiJlar  mar- 
gia,  in  rare  and  favourable  cases  even 
beyond  the  attachment  of  the  joint -capsule. 
The  two  latter  occurrences  are  the  less  fre- 
quent, from  the  fact  that  extension  towards 
the  compact  tissue  is  usually  accompanied 
by  subperiosteal  bone -formation,  which 
renders  perforation  a  slower  and  more 
difficult  process.  They  are  of  radical  im- 
portance with  regard  to  the  possible  im- 
plication of  the  joint,  and  the  limited 
or  diffuse  nature  of  the  local  joint-affection. 
This  subperiosteal  bonc-formation  accounts 
for  the  actual  enlargement  of  the  Ipone-ends 
occasionally  met  with.  Prior  to  perfora- 
tion, and  even  when  that  has  occiurred,  a 
Batisfactory  view  of  the  affected  area  can 


only  be  obtained  by  section  of  the  bone- 
end.  The  appearance  will  then  vary 
according  to  the  special  form  the  process 
has  assumed. 

Circular  defects  or  burrowing  tracks 
may  be  met  with,  either  single  or  multiple ; 
in  the  case  of  dry  caries,  often  the  latter  ; 
these  may  be  situated  near  the  centre  or 
peripherally.  In  recent  cases  they  may 
consist  of  soft  grey  or  reddish-grey  granu- 
lation-tissue, often  with  evident  tubercles 
at  the  periphery,  and  siu-rounded  by  an 
area  of  hypersemic  bone.  If  caseation 
has  occurred,  the  tint  wiU  be  yellower,  and, 
when  the  granulations  have  been  cleared 
out,  in  recent  cases  the  walls  will  be 
softened,  in  old  cases  more  or  less  sclerosed. 
In  aU  cases,  molecules  of  bone  exist  in  the 
granulations  ;  in  caries  necrotica,  palpable 
sequestra  are  present ;  in  other  instances, 
the  whole  of  the  centre  of  the  area  origin- 
ally affected  forms  a  sequestrum  permeated 
with  tubereiilar  granulations,  and  lying  in 
a  cavity  lined  with  similar  tissue  more 
or  less  firmly  connected  thereby  to  the 
sclerosed  wall  or  sm-roimding  bone.  In 
other  cases  the  cavity  will  contain  broken- 
down  caseous  material  and  pus.  If  the 
process  has  extended  directly  down  to  the 
cartilage,  the  latter  will  be  more  or  less  ex- 
tensively detached,  perhaps  perforated ;  if 
perforation  has  occurred  beyond  an  articular 
margin,  more  or  less  nregular  disposed 
periosteal  bone  will  surroimd  it.  In  rare 
cases,  the  bone  may  be  secondarily  affected 
by  extension  of  the  tubercular  process  from 
the  soft  parts,  as  seen  in  cases  of  lupus 
of  the  face  extending  down  to  the  bones. 
"Where  the  affection  of  the  bone  is  recent, 
tubercles  may  be  found  deposited  in  the 
marrow  of  the  canceUi,  without  any  change 
in  the  trabeculse  (Volkmann). 

Besides  the  forms  of  necrosis  already 
adverted  to,  a  third  occurs.  Here,  a  consi- 
derable area  necroses  as  a  result  of  a  some- 
what more  acute  tubercular  infiltration. 
Tnis  may  occur  in  the  pelvis,  ribs,  skuU,  or 
notably  in  the  articular  ends.  "When  met 
with  in  the  articular  ends,  the  sequestra 
are  often  of  a  typical  wedge  shape  (suggest- 
ing to  Konig  a  possible  embolic  origin,  the 
whole  area  becoming  infected  by  baciUi 
spreading  from  the  original  embolus  into  the 
arterioles),  of  a  yellow  colour,  permeated 
by  tubercular  granulations,  and  separated 
from  the  surrounding  healthy  bone  by  a 
layer  of  tubercular  gi-anulations  to  which 
they  are  attached,  and  which  preserve  the 
bone  from  wider  affection.  In  the  skuU 
and  pelvis  they  are  irregular  in  outline  ;  in 
the  case  of  the  former,  the  sequestra  are 
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similar  in  character,  but  are  peculiar  in 
affecting  both  tables  of  the  skull  to  an  equal 
extent. 

Diffuse  Tubercular  Osteomyeliiia. — 
This  is  a  much  less  common  and  more 
serious  disease  than  that  above  described. 
The  tubercular  infiltration  may  afi'ect  the 
whole  medullary  cavity.  It  usually  com- 
mences at  a  cancellous  end,  but,  deviating 
fi.-om  the  common  course,  extends  centrally. 
The  medullary  cavity  becomes  filled  with 
soft,  breaking-down,  tubercular  granula- 
tions ;  the  compact  tissue  is  much  thinned. 
Local  prognosis  in  these  cases  is  very 
bad. 

Tuberculosis  of  the  Shafts  of  the 
Long  Bones. —  This  affection,  impHcating 
the  compact  tissue  fi-om  the  first,  is  less 
common  than  the  form  first  described.  The 
disease  is  commonest  in  the  metacarpal 
and  metatarsal  bones  and  their  phalanges  ; 
more  rarely  it  occurs  in  the  femm*  and 
tibia.  It  is  a  disease  of  childhood, 
characterised  by  chronic  enlargement  of 
the  bones,  due  to  the  following  process. 
Deposition  of  tubercle  takes  place  both  in 
the  medullary  cavity  and  periosteum  ;  this 
leads  to  the  development  of  graradation- 
tissue  in  the  canal,  and  of  irregular  spongy 
nodes  containing  tubercle  beneath  the 
periosteum.  The  true  compact  tissue  is 
gi-adually  thinned,  wliile,  later,  a  layer  of 
hard  bone  is  sometimes  developed  beneath 
the  periosteum  on  the  surface  of  the  osteo- 
phytic  nodes.  The  process  sometimes  sub- 
sides spontaneously,  and  subsequent  ab- 
sorption of  the  new  bone  removes  all  trace 
of  its  occm-rence ;  more  commonly,  how- 
ever, considerable  shortening  remains  from 
arrest  of  gi-owth. 

Effects  of  Bone  -  Tuberculosis. —  The 
extreme  importance  of  the  process  is  derived 
li'om  the  formidable  natm'e  of  the  compU- 
cations  due  to  extension.  Here  we  find  the 
origin  of  an  overwhelming  percentage  of 
the  cases  of  joint-tuberculosis  ;  while  bones 
bordering  on  the  large  cavities  may,  when 
so  affected,  lead,  by  extension  of  the  pro- 
cess, to  meningitis,  pleurisy,  or  peritonitis, 
with  aU  the  attendant  dangers  of  infecting 
a  large  lymphatic  sac.  No  more  fertile 
source  exists  of  cold  abscesses,  especially 
in  their  most  formidable  form — the  spinal 
abscesses  ;  and,  lastly,  no  disease  of  bone  so 
commonly  leads  to  lasting  deformity  from 
loss  of  svibstance,  as  is  met  with  in  spinal 
caries  and  pathological  displacements  of 
joints. 

Signs  of  Tubercular  Disease  of  Bone. 
These  are  chronic  in  natm'e,  often  most 
insidious  ;  in  many  cases  the  first  sign  met 


with  is  due  to  some  complication.  An  im- 
portant early  symptom  is  pain,  which  may 
be  characterised  by  the  deep  boring  cha- 
racter and  nocturnal  exacerbation  common 
in  central  bone-cases,  but  this  may  be  ab- 
sent. Later,  local  thickening  and  tender- 
ness, followed  by  oedema,  redness,  and  sup- 
puration, may  occm: ;  the  suppuration  may 
sometimes  be  superficial,  but  is  generally 
in  direct  communication  with  the  osseous 
deposit.  When  the  suppuration  has  pointed, 
a  chronic  fistula  is  usually  estabhshed, 
lined  with  tubercular  granulations,  dis- 
charging thin  unhealthy  pus.  On  probing, 
the  sensation  will  vary  with  the  form  of 
caries  present ;  the  commonest  result  is  to 
feel  the  bone  covered  with  granulations, 
and  often  small  sequestra,  giving  a  gritty 
feehng,  may  be  embedded  in  these.  Such 
fistiilpe  are  extremely  chronic,  and  rarely 
heal  without  treatment. 

In  many  cases,  however,  where  the 
joint-ends  are  affected,  joint-symptoms,  as 
local  tenderness  or  pain  on  some  particular 
movement,  with  more  or  less  effusion,  are 
often  the  first  signs ;  such  synovitis  at  an 
early  stage  is  often  simple,  thus  differing 
widely  from  that  met  with  when  per- 
foration has  occurred,  and  when  a  weU- 
marked  joint-tuberculosis  is  the  result. 
In  disease  of  the  vertebral  bodies,  neu- 
ralgic pain,  deformity,  or  abscess  may  be 
the  first  sign,  and  abscess  or  neuralgia  may 
be  the  first  signs  of  pelvic  disease.  Tuber- 
cular necrosis  of  the  vault  of  the  skull' 
is  most  common  in  the  frontal  and  parietal 
bones ;  it  may  be  heralded  by  cerebral  symp- 
toms from  pressure  due  to  inflammatory 
effusion  within  the  skull ;  in  other  cases  a 
large,  lax,  cold  abscess  forms.  Necrosis  of 
a  rib,  again,  is  often  first  evidenced  by 
abscess  or  empyema.  In  the  case  of  the 
long  bones,  increased  epiphysial  growth 
may  result  from  the  abnormal  vascularity, 
or,  later,  dislocations  may  occur  from  actual 
loss  of  substance. 

In  tubercular  dactylitis,  a  chronic  fusi- 
form enlargement  of  a  metacarpal  or  meta- 
tarsal bone  or  phalanx  may  take  place, 
often  without  pain.  Several  bones  are  often- 
implicated.  The  disease  may,  after  a  time, 
recede,  leaving  shght  evidence  of  its  occmr- 
rence,  but,  usually,  arrest  of  growth  leaves 
j)ermanent  shortening  in  cases  of  recovery. 
If  it  progi'ess,  the  skin  and  surrounding 
tendon-sheaths  become  impUcated,  redden- 
ing occurs  and  suppm-ation ;  the  disease 
often  leads  to  spontaneous  fracture.  A 
marked  characteristic  is  the  limitation  of 
the  disease  to  the  diaphysis.  Its  occurrence 
is  limited  to  childhood. 
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Diagnosis. — The  presence  of  tutercle  in 
other  organs,  a  tubercular  history,  or  the 
special  personal  characters  are  often  of 
value.  The  less  acute  nature  of  the  process, 
and  its  tendency  to  spread  in  the  direc- 
tion of  the  epiphysis  (dactylitis  excepted), 
contrast  strongly  with  the  extremely  acute 
invasion  and  tendency  to  spread  in  the 
diaphysis,  characterising  acute  osteomye- 
litis. In  the  later  stages,  the  different 
character  of  the  sequestrum,  its  yellow 
colour  and  permeation  with  granulations, 
contrast  quite  as  markedly  with  the  hard 
white  sequestrum  of  osteomyelitis.  In  the 
case  of  more  chronic  simple  ostitis  or 
caries  the  diagnosis  is  more  difficult,  and 
must  depend  on  the  general  aspects  of  the 
case  and  '  a  microscopical  examination. 
The  history,  and  the  result  of  treatment, 
should  settle  the  question  of  syphihs  in  any 
given  case ;  but  difliculty  may  arise  in 
some  cases  of  dactylitis  and  necrosis — in  the 
latter,  the  tendency  to  sclerosis  in  syphHitic 
affections  should  be  borne  in  mind. 

Prognosis. — This  depends  greatly  on  the 
situation  of  the  disease,  and  the  direction 
in  which  extension  may  have  taken  place, 
greatly  also  on  the  dry  or  suppurating  cha- 
racter of  the  original  deposit,  which  will 
impress  a  corresponding  character  on  any 
further  processes  it  may  give  rise  to  by  ex- 
tension. Local  cure  may  follow  complete 
removal,  or  may,  occur  spontaneously ;  in 
the  latter  case,  usually  leaving  some  per- 
manent deformity  (angular  curvatm-e,  short- 
ening, &c.).  In  no  case,  however,  where 
spontaneous  cure  is  supposed  to  have  oc- 
curred, is  the  patient  free  from  danger  of 
subsequent  recurrence  from  the  lighting  up 
of  a  fresh  inflammation  at  the  latent  spot. 

Treatment.  —  The  general  treatment 
differs  in  no  way  from  that  followed  in 
other  cases  of  tuberculosis.  As  to  local 
treatment,  the  first  indication  is  rest,  and, 
where  extremely  chronic  symptoms  exist, 
coimter-irritation  may  be  of  use.  The  first 
indication  is  usually  fulfilled  by  the  use  of 
splints ;  for  the  second,  blisters  or,  rarely,  the 
actual  cautery  may  be  applied. 

"When  signs  of  progressive  disease  exist 
in  the  neighbourhood  of  a  joint,  no  time 
should  be  lost  in  trephining  or  chiselling  the 
bone,  so  as  to  afford  a  free  exit,  and  divert 
the  course  of  extension  from  the  direction 
of  the  joint.  Any  cavity  thus  opened  should 
be  freely  scraped  out  with  a  sharp  spoon, 
or  the  wall  chiselled  away,  and  the  cavity 
may  be  dressed  with  iodofoi-m.  AVh,ere  a 
sequestrum  exists  it  should  be  removed, 
and  the  walls  of  the  cavity  treated  in  like 
manner.    The  question  of  excision  and 
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amputation  are  treated  of  in  the  next  sec- 
tion on  joints. 

Tubercular  Disease  of  Joints. — 
These  affections  are  broadly  divided  into  two 
classes :  1.  Where  articular  disease  is  se- 
condary to  tubercular  ostitis  of  the  joint- 
ends.  2.  Where  primary  tuberculosis  of 
the  synovial  membrane  occurs. 

1.  Artlvritis  seconda/ry  to  Tubercular 
Ostitis. — This  may  depend  on  extension  of 
aijy  of  the  forms  of  bone-disease  above 
described,  the  nature  of  the  primary  process 
impressing  itself  on  the  secondary  joint- 
mischief.  If  the  primary  disease  is  of  the 
dry  or  fungous  form,  or  if  one  of  the  wedge- 
shaped  sequestra  is  present,  suppuration 
does  not  necessarily  occur ;  if,  on  the  other 
hand,  caseation  or  suppuration  of  the  pri- 
mary deposit  has  taken  place,  a  local  or 
general  suppuration  of  the  joint-cavity  is 
the  invariable  consequence.  The  perfora- 
tion leading  to  infection  of  the  articular 
cavity  may,  as  already  mentioned,  take 
place  either  through  the  articular  cartilage 
or  through  the  bone  beyond  its  margin,  but 
internal  to  the  line  of  attachment  of  the 
ligaments.  This  point  of  infection  is  of  con- 
siderable importance,  since,  if  it  be  beyond 
the  margin  of  the  articular  cartilage,  in- 
flammation of  the  periosteum  and  structures 
in  immediate  contact  with  it  may  have  led 
to  adhesions,  so  disposed  as  to  ensure  the 
general  joint-cavity  from  infection.  If,  on 
the  other  hand,  the  perforation  be  sub- 
chondral, a  general  infection  of  the  articular 
cavity  is  the  result.  The  possibility  of  such 
a  local  infection  must  always  be  taken  into 
consideration  in  examining  the  tissues  for 
tubercle,  for  it  may  exist  here  alone  and  in 
very  limited  extent,  although  considerable 
inflammatory  change  may  have  occurred 
in  the  synovial  membrane  generally.  The 
bone-deposits  may  be  single  or  multiple, 
confined  to  one  bone,  or  affecting  both  bones 
entering  into  articulation.  The  appearance 
of  these  deposits  has  been  already  described 
under  the  heading  of  Tubercle  in  Bone ; 
it  win  be  only  necessary  to  describe  here 
the  condition  of  the  remaining  joint-struc- 
tures. 

The  cartilages  are  always  secondarily 
affected,  playing  a  passive  part.  In  cases 
where  perforation  is  subchondral  an  open- 
ing may  exist,  the  edges  of  which  are 
bevelled  off  from  the  osseous  aspect  to  a 
thin  margin,  or  the  whole  sheet  of  cartilage 
may  be  separated,  hanging  in  shreds,  or 
readily  tearing  off  the  subjacent  granula- 
tions. When  perforation  has  occurred 
beyond  the  margin  of  the  cartilage,  the 
latter  may  still  be  loosened,  as  the  result 
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of  a  subarticular  ostitis  or  caries ;  in  other 
cases  it  is  absorbed  from  its  free  surface  by 
the  granulating  synovial  membrane.  In 
the  latter  case,  it  may  retain  its  attachment 
until  total  absorption  occurs  by  a  process 
of  gradual  thinning.  In  examining  the 
subchondral  osseous  granulations  in  such 
cases,  especially  the  latter  variety,  it  will 
be  foimd  that  they  are  very  frequently 
simple  in  nature,  the  tubercular  process 
being  limited  to  the  original  deposit  apd 
the  immediate  neighbourhood  of  its  per- 
foration. 

The  synovial  membrane  is  thickened, 
in  the  more  chronic  cases  enormously  so, 
both  by  the  development  of  a  species  of 
false  membrane  on  its  sm-face  and  by  in- 
filtration of  its  deeper  layers ;  it  is  of 
a  greyish  or  brownish-grey  tint,  studded 
thickly  with  Hghter-coloured  spots,  softened 
and  pulpy  in  consistence.  On  examination, 
it  is  found  to  contain  enormous  numbers  of 
typical  reticular  tubercles  and  long  areas  or 
stretches  of  tubercular  tissue,  suggesting  to 
Konig  the  idea  of  invasion  of  the  lymphatic 
spaces ;  in  addition,  numerous  isolated  giant 
ceUs  are  met  with,  dispersed  through  the 
smaU-ceUed  infiltration.  In  old  cases,  a 
similar  infiltration  may  have  invaded  the 
ligaments,  though  for  the  most  part  the 
infiltration  in  these  is  of  a  simple  inflam- 
matory nature ;  this  latter  usually  extends 
into  the  pararticular  struotm-es,  binding 
down  the  skin  and  destroying  its  normal 
mobiUty.  The  subsequent  contraction  of 
this  pararticular  infiltration  causes  the 
white  anaemic  condition  of  skin  which  led 
to  the  adoption  of  the  name  of  white  swell- 
ing. The  infiltration  and  softening  of  the 
ligaments  allows  the  occurrence  of  spon- 
taneous dislocation.  The  joint-cavity  may 
be  more  or  less  obHterated  or  cut  up  into 
sections  by  adhesions,  or  it  may  contain  a 
varying  amount  of  thin  cheesy  pus.  Such 
pus  may  come  to  the  sm-face  and  point  ex- 
ternally ;  in  other  cases,  abscesses  form  in  a 
localised  cavity  or  on  the  external  surface 
of  the  joint-capsule.  These  pararticular 
abscesses  are  usually  the  result  of  caseation 
and  suppuration  in  the  infiltration  of  the 
soft  parts  above  described ;  in  rare  cases, 
they  may  result  from  the  perforation  of 
tubercular  deposits  in  the  articular  ends, 
beyond  the  attachment  of  the  hgaments. 

In  other  cases  where,  as  already  men- 
tioned, the  process  of  infection  has  been 
limited  by  prior  adhesions,  the  tubercular 
changes  may  be  limited  to  a  small  area, 
while  the  other  changes  in  the  joint  are  of 
a  simple  nature ;  and,  where  the  course  is 
chronic,  these  may  be  entirely  attophic  in 


character,  so  that,  in  place  of  the  large 
fusiform  pulpy  joint,  a  thin  skeleton-like 
joint  may  be  present,  the  atrophy  of  the 
soft  structures  leading  to  the  idea  that  the 
bone-ends  are  considerably  enlarged.  Ac- 
tual localised  enlargement  may  exist  when 
periosteal  new  bone -formation  has  occurred. 
In  old  suppiurating  cases,  again,  a  very  con- 
siderable new  bone-formation  may  exist, 
generally  within  the  joiat-capsule.  The 
muscles  of  the  limbs  undergo  fatty  de- 
generation and  atrophy  from  disuse ;  this 
may  sometimes  be  masked  by  the  existence 
of  extensive  tracts  of  suppm-ation  in  the 
deep  planes  of  the  limb.  Pathological  dis- 
locations of  the  joints  are  common,  either 
fr-om  shortening  and  malformation  due  to 
absorption ;  from  separation  of  portions  of 
bone,  as  in  the  case  of  the  head  of  the  femur 
where  the  neck  is  implicated  or  a  part  of 
the  acetabulum  is  necrosed;  or  by  the  push- 
ing out  of  the  head  of  a  bone  from  a  joint- 
cavity  by  redundant  granulations,  as  may 
occur  in  the  case,  of  the  femur  and  aceta- 
bulum. 

2.  Primary  Synovial  Tuberculosis. — 
This  may  take  on  several  forms ;  the  afi'ec- 
tion  of  the  synovial  membrane  may  be  local 
or  general,  and  the  tendency  may  be  to 
serous  or  suppurative  inflammation. 

In  its  severest  form,  we  have  the  most 
typical  example  of  white  swelling,  and  the 
appearances  do  not  in  any  way  differ  from 
those  described  in  the  last  section,  except 
in  the  absence  of  osseous  deposits,  and  the 
fact  that  the  tuberculosis  of  the  joint  is 
usually  general. 

In  the  serous  forms,  less  thickening  of 
the  synovial  and  subsynovial  tissues  occur, 
and  the  disease  is  characterised  by  con- 
siderable distension  of  the  joint,  the  fluid 
being  clear  or  containing  flakes  of  lymph 
or  melon-seed  bodies.  In  these  cases  the 
membrane  may  be  studded  with  very 
numerous  tubercles.  In  the  late  stages, 
the  thickening  may  increase  and  become 
considerable. 

Lastly,  a  nodular  form  (Konig,  Eiedel), 
is  sometimes  met  with.  It  is  rare,  com- 
monest in  the  knee.  This  variety  is  charac- 
terised, in  some  cases,  by  the  development 
of  a  single  tubercular  tumour  in  the  fibrous 
layer  of  the  synovial  membrane,  which 
may  reach  the  size  of  a  pigeon's  egg ;  in 
other  cases  the  individual  tumours  are 
smaller,  and  may  be  niunerous.  The  tuber- 
cles lie  in  the  fibrous  layer  of  the  mem- 
brane, siirroimded  by  small-celled  gro\vth 
and  young  connective  tissue,  the  nodifles 
are  of  a  pinkish-grey  colour,  speckled  with 
points,  or  a  pure  grey  colour,  and  the  normal 
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eynovial  epithelium  covers  them.  The 
joint  usually  contains  fluid  in  considerable 
quantity,  often  melon-seed  bodies. 

The  relative  frequency  _  of  primary 
osseous  or  synovial  cases  is  difficult  to 
determine  accm-ately,  but  all  authors  agree 
in  regarding  the  bone  cases  as  lax'gely  pre- 
ponderating. The  proportion  varies  in 
different  joints  and  at  different  ages, 
synovial  cases  being  relatively  more  fre- 
quent in  childhood.  Konig  gives  the  fol- 
lowing percentages.  All  joints— synovial 
cases,  20  per  cent. ;  hip — synovial  cases,  6 
per  cent;  knee,  33  per  cent.;  elbow,  20 
per  cent.  He  also  gives  the  following 
statistics  as  to  the  influence  of  age  in  the 
cases  observed  in  his  Klinik : — 

3-14  .  .  Bone  cases,  50  .  .  .  Synovial,  21 
14-30  .  .  „  „  64  .  .  .  „  18 
30  &  over     „       „    39  .  .  .        „  12 

Symptoms. — The  local  signs  wiU  vary 
according  to  which  of  the  pathological 
varieties  exists,  and  they  will  be  so  de- 
scribed ;  but  it  must  be  at  the  same  time 
stated  that  the  different  forms  may,  ia 
their  different  stages,  so  much  resemble 
each  other  that  it  is  often  impossible  to 
decide  whether  the  case  be  primarily  a 
bone  or  syno\aal  one,  without  an  oppor- 
tunity be  afforded  by  operation  for  internal 
examination. 

Primary  Bone  Cases. — The  early  symp- 
toms are  often  extremely  insidious.  Local 
pain  may  exist,  and,  later,  tenderness  on 
pressure  or  on  some  particular  movements, 
indicated  by  limping  or  interference  with 
free  movement  of  the  joint.  Local  thicken- 
ing of  the  bone  may  be  present,  or  effusion 
into  the  joint  (as  already  mentioned,  pos- 
sibly simple)  may  occur.  This  effusion 
may  become  absorbed  with  rest,  and  later 
win  reappear,  often  with  acute  local  and 
constitutional  signs,  indicative  of  suppmra- 
tion  and  infection  of  the  joint.  Li  cases 
where  no  adhesions  exist,  this  infection 
leads  to  general  thickening  and  pulpy 
degeneration,  with  the  development  of  a 
typical  fusiform  white  swelling.  In  cases 
where  adhesions  exist,  a  local  abscess  only 
may  form,  with  atrophic  changes  around. 
"Where  the  original  bone-mischief  is  of  the 
dry  or  fungating  form,  suppuration  may 
never  occur,  the  disease  being  characterised 
at  first  by  moderate  swelling  and  loss  of 
function,  later  by  deformity  due  to  absorp- 
tion of  bone-ends  subsequent  to  their  con- 
version into  granulation-tissue,  and  ex- 
treme wasting  of  the  muscles  surroimding 
the  joint.  The  most  typical  examples  of 
this  disease  occur  in  the  hip  and  shoulder. 


Prima/ry  Synovial  Cases. — Here  we 
have  the  ts^pical  white  swelling.  The 
disease  usually  commences  insidiously,  at 
other  times  with  an  effusion  following  a 
sUght  trauma.  In  the  case  of  a  joint  in 
the  extremities,  the  typical  fusiform  swell- 
ing now  develops,  being  emphasised  by 
the  wasting  of  the  limb  above  and  below 
the  joint.  The  swelling  is  doughy  and 
pulpy  to  the  touch,  completely  effacing 
all  the  natural  prominences  and  depres- 
sions around  the  joint ;  the  limb  takes  up 
the  position  characteristic  to  the  joint 
affected,  considerable  abnormal  mobihty 
fr-om  stretching  and  softening  of  the  liga- 
ments develops,  while  the  normal  move- 
ments are  limited  by  intra-ai'ticular  ad- 
hesions and  the  infiltration  around  the 
joint.  As  the  cartilages  become  affected, 
muscular  rigidity  prevents  passive  move- 
ment, and  the  usual  night-startings  occur. 
The  changes  may  progress  slowly,  contrac- 
tion of  the  pararticular  infiltration  giving 
the  skin  a  white  and  anaemic  look.  Ab- 
scesses may  form  in  or  on  the  surface  of 
the  joint;  these  are  sometimes  small  and 
acute,  oftener  of  considerable  extent,  and 
of  the  typical  cold  variety.  It  is  difficult 
sometimes  to  discover  any  connection  be- 
tween them  and  the  joint.  In  the  later 
stages  these  abscesses  open,  often  after 
burrowing  considerably,  and  long  fistulse, 
lined  with  tubercular  granulations,  remain 
in  connection  with  a  deformed  articulation. 
Such  cases  may  go  on  for  years,  at  times 
improving,  then  relapsing,  rmtil  finally 
the  last  stage  is  reached.  The  lymphatic 
glands  above  the  joints  are  often  enlarged 
and  tubercular,  this  change  being  more 
common  in  the  upper  than  the  lower  ex- 
tremity (Volkmann). 

Cases  of  tubercular  hydrops  are  charac- 
terised by  the  insidious  invasion  of  the 
effusion,  and  later  by  the  chronic  natm'e  of 
the  thickening  of  the  synovial  membrane 
which  persists.  The  cases  of  local  tumour 
or  nodular  thickening  are  also  usually 
accompanied  by  considerable  effusions. 
Cases  of  hydrops  may  terminate  in  typical 
white  swellings. 

Diagnosis  from  other  joint-affections 
will  be  made  by  the  presence  of  the  charac- 
teristic diathesis,  possibly  by  signs  of  tuber- 
culosis in  other  organs,  and  by  the  special 
comrse  of  the  case  and  its  pathological  pecu- 
liarities. The  question  of  primary  bone  or 
synovial  affection  must  be  made  on  the  lines 
indicated  in  the  description  of  the  symp- 
toms. The  occurrence  of  local  tubercular 
tumours  is  to  be  borne  in  mind  in  cases  of 
timiour  of  the  great  sac  of  the  knee-joint. 
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Prognosis. — The  general  prognosis  ■will 
depend  on  the  presence  of  contemporary- 
tubercular  disease  elsewhere,  the  general 
condition  of  the  patient,  his  surroundings, 
and  his  age,  becoming  proportionately 
worse  with  increase  in  years. 

The  local  prognosis  varies  with  the  joint 
affected,  as  to  its  size,  accessibility,  the 
possibility  of  removing  the  morbid  tissue 
completely,  and  the  natm'e  of  the  process 
as  to  suppm-ation.  The  prognosis  is  best 
in  dry  caries,  when  the  joint  may  heal 
spontaneously  without  suppm-ation.  Where 
moderate  locaUsed  bone-mischief  exists, 
capable  of  complete  removal,  and  probably 
accompanied  by  limited  affection  of  the 
joint  only,  the  prognosis  is  much  better 
than  in  extensive  synovial  disease,  where 
complete  extirpation  of  the  tubercular 
tissue  is  difl&cult  or  impossible.  Extensive 
abscesses  are  bad,  and  the  presence  of  a 
sequestrum  is  also  bad  prognostically,  as 
necessitating  suppuration  or  opening  of  the 
joint.  As  to  the  result  after  spontaneous 
cure  or  after  operation,  in  all  cases  the 
mobility  will  be  seriously  interfered  with ; 
in  many,  complete  fibrous  ankylosis  takes 
place,  and  in  spontaneous  cures  consider- 
able deformity  is  the  rule.  In  all  cases, 
however  favourable  thek  course,  the  pos- 
sibility of  a  relighting  up  of  the  mischief 
at  the  seat  of  the  old  deposit  is  always 
to  be  remembered. 

Treatment. — The  treatment  of  tuber- 
cular joints,  in  its  main  principles,  differs 
little  from  that  of  other  joint-affections, 
but  several  points  of  detail  are  of  extreme 
importance,  and  will  be  shortly  adverted  to. 

The  general  treatment  differs  in  no 
particidar  from  that  of  other  tuberculous 
affections ;  the  special  point  in  the  local 
management  is  to  ensure  perfect  rest  to 
the  articulation,  while  the  patient  is  con- 
fined as  httle  as  possible.  Best  is,  as  a 
rule,  best  ensured  by  the  application  of 
plaster  of  Paris  splints,  except  in  the  case 
of  the  hip,  where  Thomas's  splint  is  more 
convenient  and  comfortable.  It  should  be 
continued  for  some  time  after  the  apparent 
subsidence  of  the  joint-mischief;  inter- 
ference with  mobility  must  be  put  up  with. 
In  no  case  should  any  very  active  efforts 
be  made  to  restore  fi'ee  movement,  as  free 
manipulations  are  commonly  followed  by 
inflammation  and  possible  relighting  up  of 
the  tubercular  process.  This  rule  espe- 
cially holds  good  in  the  later  stages  of  the 
disease,  even  if  it  has  been  quiescent  for 
some  time ;  if  considerable  deformity  exist, 
it  is  preferable  to  perform  osteotomy  of  the 
shaft,  of  the  bone  in  the  neighbourhood  than 


to  interfere  with  the  joint  itself.  Thus, 
contractions  of  the  hip,  not  amenable 
to  gradual  extension  or  moderate  manipu- 
lation and,  possibly,  tenotomy,  should  be 
treated  by  subtrochanteric  division  of  the 
feminr,  those  of  the  knee  by  division  of  the 
femur  above  the  condyles. 

Counter-irritation,  except  in  the  form 
of  iodine  paint,  is  rarely  to  be  made  use  of. 
Treatment  by  rest  is  especially  successful 
in  cases  of  dry  caiies,  and  here,  as  in  cases 
of  synovial  disease,  the  greatest  care  should 
be  exercised  to  maintain  it,  as  thereby  sup- 
pm-ation  is  most  certainly  prevented. 

In  the  majority  of  cases,  however,  rest 
fails  to  fulfil  its  object,  and  here  further 
treatment  is  necessary,  and  the  relative 
merits  of  arthrectomy,  excision,  and  am- 
putation come  under  consideration.  The 
question  of  excision  or  amputation  has 
been  considered  in  the  general  articles  on 
these  subjects,  and  needs  no  lengthened 
mention  here ;  the  only  special  point,  that 
of  removing  a  local  infecting  centre  by  am- 
putation, has  been  alluded  to  in  the  general 
section  of  this  article.  The  facts  there  de- 
tailed are  opposed  to  the  practice. 

A  few  remarks  must  be  made  on  the 
special  appUcation  of  arthrectomy  and  ex- 
cision. 

The  main  points  to  be  noted  in  excising 
tubercular  joints  are  :  1st.  The  necessity 
of  completely  excising  the  infected  syno\aal 
tissue,  since,  if  any  portion  of  this,  or  in- 
fected granulations  remain,  the  wound  be- 
comes re-infected,  and  the  prospect  of 
cure  is  little  better  than  before  the  opera- 
tion. To  do  this  effectively,  the  incisions 
must  be  free,  and  the  scissors  are  prefer- 
able to  the  sharp  spoon,  as  rather  more 
than  the  actual  granulation-tissue  is  thus 
removed.  2nd.  To  examine  the  bones  with 
extreme  care  so  as  to  discover,  if  possible, 
the  original  deposit,  and  thoroughly  to  ex- 
tirpate it  by  means  of  the  gouge  or  chisel. 
As  to  the  employment  of  excision,  it  may 
be  said  to  be  apphcable  only  to  the  hip- 
joint,  and  perhaps  the  elbow,  before  fourteen 
years  of  age ;  later,  it  may  be  performed 
imder  the  same  rules  as  in  other  forms  of 
disease. 

Below  fourteen  years  of  age,  except  in  the 
hip,  and  in  many  cases  over,  arthrectomy 
is  generally  to  be  prefen-ed.  The  advantages 
claimed  for  the  procedure  are  the  follow- 
ing:— No  bone  being  removed,  no  loss  of 
length  follows ;  the  epiphysis  not  being  in- 
terfered with,  gi'owth  is  not  arrested  ;  the 
joint  in  some  cases,  as  the  knee,  retains  its 
normal  outHne ;  it  may  be  employed  in 
spme  cases  ■\vhere  from  extent  of  disease 
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excision  is  impossible,  and  amputation 
fonnidable  from  the  amount  of  limb  which 
must  be  removed ;  and  lastly,  it  allows  the 
possibility  of  a  secondary  excision  or  am- 
putation if  it  should  be  deemed  necessary. 
In  arthrectomy,  as  in  excision,  too  gi-eat 
pains  cannot  be  taken  to  completely  extir- 
pate the  infected  tissues,  and  on  the  com- 
pleteness of  this  the  final  result  mainly 
depends. 

It  is  usually  followed  by  fibrous  anky- 
losis in  varying  degrees  of  completeness. 
In  the  after-treatment,  it  must  be  borne  in 
mind  that  deformity  occurs  as  readily  as 
after  excision,  if  a  sharp  eye  be  not  kept 
upon  the  patient.  The  best  dressing,  after 
either  excision  or  arthrectomy,  is  iodoform. 
In  many  cases,  either  operation  is  often 
followed  by  the  persistence  of  sinuses  from 
reinfection  of  the  wound,  most  probably  due 
to  incomplete  removal ;  such  patients  may 
be  fit  subjects  for  amputation,  or  may 
succumb  to  some  other  form  of  tuber- 
culosis or  to  amyloid  disease. 

A  more  troublesome  form  of  disease  to 
treat  is  perhaps  the  so-called  hydrops 
tuberculosis.  This  disease  is  not  so 
generally  recognised  in  this  coimtry  as  on 
the  Continent,  where  the  active  treatment 
employed  has  allowed  the  sm-geon  special 
opportunities  of  examining  these  joints  at 
a  miich  earlier  date  than  they  come  tmder 
notice  here.  In  addition  to  rest  and  pres- 
sure, the  first  active  local  measure  vnU.  be 
to  tap  the  joint,  with  a  view  to  relieving 
tension,  preventing  injurious  stretching  of 
the  ligaments,  and  also  obtaining  more 
exact  information  as  to  the  condition  of  the 
synovial  membrane.  This  having  been 
done,  considerable  difference  of  opinion 
exists  as  to  further  operative  measures. 
The  plan  usually  followed  is  to  continue 
the  local  treatment  by  rest  and  support, 
but  Continental  sm-geons  consider  that 
when  a  diagnosis  is  established,  more 
active  measures  are  needed.  Konig  in- 
cises the  joint  freely,  extirpates  the  infected 
synovial  membrane  accessible  from  the 
openings,  and  actively  rubs  in  iodoform  to 
any  part  of  it  which  cannot  be  got  at  with 
the  knife.  Volkmann  makes  such  incisions 
as  to  allow  complete  extirpation  of  the 
membrane.  The  partial  operation  has  met 
with  some  success  in  the  hands  of  Konig ; 
but,  as  it  seems  in  gi-eat  measiire  to  depend 
on  the  local  action  of  iodoform  on  the 
diseased  stn:ctiures  left,  the  writer  woidd 
suggest  in  such  cases  to  try  the  effect  of 
injecting  an  emiilsion  of  iodofoi-m  and 
glycerine,  similar  to  that  used  by  Mikvdicz 
for  spinal  abscesses.    The  mixture  con- 
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sists  of  glycerine  with  10  per  cent,  of  crys- 
tallised iodoform  shaken  up  in  it.  About 
f5j.  of  such  a  mixture  might  be  safely  in- 
jected into  a  joint,  since  Billroth  has 
injected  as  much  as  100  grammes  (con- 
taining 150  gi'ains  of  iodoform)  into  a 
spinal  abscess  without  bad  result.  The 
mixture  must  be  well  diffused  by  pressm'e. 
The  success  of  this  treatment  in  tubercular 
abscesses,  in  the  hands  of  Billroth  and 
Mikulicz,  would  seem  to  offer  a  fair  pro- 
babiUty  of  good  results  in  joints  where  the 
disease  is  general  and  no  adhesions  exist. 

The  local  tubercular  tumours  have  also 
been  removed  by  incision;  this  would 
seem  the  right  treatment,  as  otherwise  the 
whole  joint  may  become  affected  by  ex- 
tension. 

Tuberculosis  of  Tendon  Sheaths  and 
BuRS^. — Tuberculosis  of  the  sheaths  of  the 
tendons  maybe  primary;  in  the  majority  of 
cases  it  is  secondary  to  disease  of  the  bones 
or  joints.  When  secondary,  it  is  diffuse, 
the  sheath  being  Uned  with  fungous  granu- 
lations, and  sooner  or  later  containing  pus. 
"When  primary,  the  same  condition  may 
exist ;  in  other  cases,  the  deposits  are  local- 
ised in  a  similar  manner  to  that  noticed  in 
the  nodular  form  of  tubercular  synovitis. 

Signs. — An  elongated  pulpy  swelling  in 
the  Line  of  a  tendon,  most  commonly  met 
with  in  the  foot,  and  as  a  primary  condition 
in  connection  with  the  tendo  AchUlis.  At 
a  later  date  suppuration  occiurs,  and,  if  not 
incised,  spontaneous  opening  takes  place, 
with  the  development  of  chronic  frmgating 
fistulse.  The  process  may,  when  the  tendon 
is  in  the  immediate  neighbourhood  of  a 
joint,  affect  the  articulation  by  direct  ex- 
tension. More  or  less  widespread  local 
extension  is  common. 

A  similar  condition  may,  rarely,  affect 
the  bursas ;  in  other  cases,  a  bursal  hydrops, 
similar  in  its  pathological  condition  to  the 
joint-hydrops,  occurs. 

The  prognosis  is  not  good.  Such  cases 
are  extremely  difficult  to  heal,  and  the 
danger  of  extension  is  considerable. 

The  treatment  is  as  complete  extirpation 
as  possible  with  the  scissors,  and  iodoform 
dressing. 

Tuberculosis  of  Wounds. — Considering 
the  ease  with  which  an  acute  tuberculosis 
is  produced  in  animals  by  inoculation,  it 
seems  strange  that  examples  of  a  similar 
nature  have  not  been  observed  in  man. 
Infection,  due  to  cohabitation  with  a  tuber- 
culous person,  has  been  commonly  sus- 
pected and  seen  to  occm-,  and  although 
often  complicated  by  the  question  of  occur- 
rence in  persons  of  the  same  heredity, 
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taken  with  similai-  observations  made  on 
animals  it  is  of  extreme  importance. 
Evidence  of  direct  inoculation  and  trans- 
ference of  tuberculosis  in  man  has,  how- 
ever, only  been  offered  dm'ing  the  past  few 
months.  The  source  of  such  cases  would 
natm-ally  be  sought  by  sm-geons  among 
external  wounds,  and  although  it  has  been 
suggested  that  infection  of  internal  organs 
has  followed  affections  of  the  skin,  possibly 
primarily  tubercular  in  natm-e,  in  no  case 
has  any  proof  of  the  fact  been  furnished. 
Secondary  tuberculosis  of  wounds,  from 
extension  of  existing  deposits  in  continuity 
with  them,  is  of  every-day  occurrence ;  but 
this  never  appears  to  occur  if  the  diseased 
tissue  be  wholly  removed  at  the  time  the 
wound  is  made.  That  this  is  the  case,  is 
rendered  the  more  probable  fr'om  the  fact 
that  none  of  the  chief  workers  on  this 
subject  have  ever  noted  tubercular  changes 
in  an  amputation  wound,  when  the  opera- 
tion to  remove  the  diseased  structiu:es  was 
imdoubtedly  carried  through  healthy  tissues. 
This  is  the  more  anomalous,  since,  as  a 
locus  minoris  resistenUcB  in  a  tubercular 
patient,  one  would  expect  to  see,  at  any 
rate  in  some  cases,  the  wound  take  on  a 
tubercular  character.  Dm'ing  the  past 
year,  however,  a  small  number  of  cases 
has  been  published  by  various  observers 
in  Germany  bearing  on  this  question. 
Three  (Konig  1,  Kraske  2),  are  examples 
of  tuberculosis  of  osteotomy-wounds  in 
young  patients,  ostensibly  in  sound  health, 
who  were  exposed  to  the  possibOity  of  in- 
fection by  residence  with  phthisical  pa- 
tients. These  cases,  however,  though  of 
interest,  are  not  convincing,  since  the  two 
reported  by  Kraske  were  osteotomies  for 
deformity,  resulting  from  ostensible  osteo- 
myelitis, and,  distinct  as  the  signs  may  have 
been,  considering  possible  eiTor  in  dia- 
gnosis, they  can  only  be  regarded  as  possi- 
bilities. Konig  himself,  while  putting  the 
third  case  on  record,  thinks  it  of  interest 
rather  than  as  a  proof. 

Two  other  observations  (Karg,  Eiehl), 
have  been  obtained  fr'om  another  somxe, 
one  which  would  have  been  regarded  as 
likely  to  offer  some  valuable  information — 
viz.  the  hands  of  those  employed  in  mak- 
ing post-mortem  examinations  on  tuber- 
cular subjects.  Both  patients  had  so-called 
post-mortem  or  butcher's  tubercle  on  the 
hands  and,  secondary  to  this,  affection  of 
the  lymphatics  of  the  arm.  The  diagnosis 
was  founded  on  the  histological  structure 
and  the  presence  of  baoUli.  In  neither 
case  is  any  mention  made  of  inocula- 
tion experiments,  but,  in  one,  cultivation 


failed.  A  third  observation  (Tscherniu;^; 
was  made  in  the  case  of  an  attendant  on  a 
phthisical  patient,  who  wounded  her  finger, 
the  wound  showing  signs  of  tubercular 
infection  spreading  to  the  tendon-sheath 
and  the  lymphatics.  Examination  of  the 
structm'es  again  allowed  the  diagnosis  to 
be  made  fr'om  the  structure  and  presence 
of  baciUi,  even  in  the  axillary  glands. 
These  cases  can  of  com'se  only  be  regarded 
as  an  elementary  contribution  to  the  ques- 
tion ;  but  the  importance  of  the  subject 
warrants  their  mention.  The  one  striking 
feature  is  the  local  nature  of  the  infection, 
standing  in  sharp  contrast  to  the  general 
tuberculosis  observed  in  animals  under 
similar  circumstances. 

TUBEECULAE       ULCERATION.  —  Closely 

allied  to  the  above  subject  are  those  of  tuber- 
culosis of  the  skin  and  mucous  membranes. 
For  some  time,  the  superficial  eczema  and 
skin-inflammations  observed  in  so-called 
strumous  children  have  been  regarded  as 
specific  in  character,  while  the  natm'e  of 
the  process  set  up  in  lymphatic  glands 
secondarily  affected  has  led  to  the  sup- 
position that  they  may  be  tubercular.  The 
question  has  become  included  in  the  range 
of  practical  pathology  by  the  discovery  of 
tubercle  baciUi  in  such  a  case  (Volkmann). 
The  tubercular  natm-e  of  lupus  has  long 
been  a  contested  point ;  but  strong  affirma- 
tive evidence  has  lately  been  adduced  in 
the  positive  results  of  inoculation  experi- 
ments, the  discovery  of  bacilli,  the  local 
structm-e,  the  co-existence  of  tubercular 
disease  of  other  organs,  and  the  cases  of 
general  tuberculosis  occurring  secondarily 
to  it  lately  recorded  by  Besnier,  Doutre- 
lepont,  and  Leloir.  The  observation  of 
Besnier  derives  special  interest  from  the 
fact  that  general  infection  seemed  to  follow 
operative  interference.  The  possibility  of 
the  contemporaneous  existence  of  lupus 
and  other  tubercular  disease  is  only  to  be 
excluded  by  more  extended  observation. 

Besides  lupus,  deeper  tubercular  ulcera- 
tions spreading  from  caseating  and  suppur- 
ating subcutaneous  nodules,  and  fr'om  and 
aroimd  lymphatic  glands  in  which  similar 
changes  have  occmTed,  are  met  with ;  the 
former  are  rare,  the  latter  not  uncommon. 

Tubercular  ulcerations,  again,  are  met 
vdth  in  all  the  exposed  mucous  membranes  ; 
those  about  the  mouth,  pharynx,  and  larynx 
vwll  be  treated  of  imder  those  headings. 
An  internal  ulceration  of  mucous  mem- 
brane, of  much  interest  to  the  sm-geon,  is 
that  occurring  in  the  bladder.  It  is  nearly 
always  secondary,  a  typical  example  of  in- 
fection by  dii-ect  extension  either  from  the 
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testis  or  kidney.  It  may  be  met  with  in 
two  forms,  resembling  those  seen  in  the 
pkin — as  ulcerations  limited  in  extent,  cir- 
cular in  outline,  and  extremely  shallow;  ' 
or  as  deep  extensive  ulcerations,  with  con- 
siderable infiltration  of  then*  base.  Besides 
these,  the  bladder  may  be  the  seat  of 
miliary  tuberculosis  in  the  acute  general 
variety. 

The  clinical  appearances  and  characters 
of  these  idcerations  will  be  met  with  in  the 
special  sections.  The  only  poiats  to  be  re- 
ferred to  here  are  their  resistance  to  any 
treatment  short  of  complete  exth-pation, 
their  Hability  to  recui",  and  their  tendency 
to  attack  certain  locahties. 

Tuberculosis  of  Lymphatic  Glands. — 
This  is  one  of  the  most  common  forms  of 
local  tubercvdosis.  It  is  usually  secondary, 
the  result  of  du-ect  infection  from  the  lym- 
phatics ;  but  cases  of  primary  tuberculosis, 
occurring  by  way  of  the  blood-stream,  are 
also  described.  The  possible  function  of  the 
lymphatic  glands  as  safeguards  to  the  sys- 
tem from  general  infection  is,  to  a  certain 
extent,  illustrated  by  the  situations  in  which 
tubercular  glands  are  foimd.  Thus,  the 
most  common  situations  are  the  neck,  the 
infection  coming  by  way  of  the  lymphatics 
of  the  nose,  mouth,  fauces,  and  pharynx — 
parts  constantly  exposed  to  danger  of  in- 
fection from  without — the  bronchial  glands 
and  the  mesenteric  glands,  also  at  the  root 
of  the  respiratory  and  alimentary  systems 
respectively ;  less  commonly  the  glands  of 
the  extremities,  and  here  more  frequently 
in  the  upper  than  the  lower,  for  what  reason 
it  is  difficult  to  determine,  since  bone  and 
joint  cases,  their  most  probable  primary 
source,  are  equally  frequent  in  either.  In 
the  case  of  the  neck,  it  must  be  noted  that 
in  many  instances  no  primai'y  point  of  in- 
fection can  be  discovered. 

When  infection  occurs  by  way  of  the 
lymphatics,  the  glandular  affection  is  local ; 
in  cases  of  general  glandular  tuberculosis 
the  infection  occtirs  by  the  blood-stream. 
The  glands  present  some  peculiarities  in 
this  case,  which  will  be  discussed  later. 

Section  of  a  tubercular  gland  reveals 
appearances  dependent  on  the  stage  of  the 
process.  In  the  earher  stages,  the  surface 
will  be  of  a  pinkish  or  pale  grey  colour ; 
in  some  cases,  whiter  or  more  opaque  spots 
are  visible  on  minute  inspection,  or  when 
a  rnagnifying-glass  is  employed.  At  this 
time  only  moderate  swelling  will  exist, 
and  the  gland  is  still  soft.  Later,  a  series 
of  changes  occurs.  The  most  common  is  ca- 
seation ;  this  occurs  at  a  number  of  spots, 
which  tend  to  coalesce,  the  gland  becoming 


harder  with  the  development  of  this  process. 
Section  of  such  a  gland  may  exhibit  a  nimi- 
ber  of  yellowish  areas ;  when  the  process  is 
'  advanced  these  may  be  extensive.  With 
the  advance  of  caseation  a  small-celled  new- 
formation  is  thrown  out  around  the  gland, 
amalgamating  the  surrotmding  tissues  with 
the  capsule,  blocking  up  the  hilus,  and  ex- 
tending along  the  lymphatic  vessels.  Where 
a  number  of  glands  are  affected,  they  are  in 
this  way  amalgamated  into  one  mass,  the 
skin  covering  them  becoming  gradually 
adherent  by  the  extension  of  the  process. 
Meanwhile,  the  central  portion  breaks  down, 
softening  extends  towards  the  surface,  and 
a  discharge  of  purulent  matter,  composed 
of  caseous  detritus,  shrunken  gland-cells, 
and  pus-cells  takes  place.  In  other  cases 
the  suppm'ation  occm-s  in  the  periglandular 
infiltration,  and,  when  it  opens,  a  tubercular 
ulcer  is  formed  with  the  exposed  gland 
lying  at  the  bottom.  In  such  cases  heahng 
is  slow,  occurring  only  when  the  whole  of 
the  infected  gland  has  been  cast  off.  In 
place  of  suppiu'ation,  calcification  sometimes 
occm's  in  the  caseating  glands,  especially 
in  the  mesenteric.  Caseation,  however,  is 
not  an  invariable  sequence  ;  in  some  cases 
a  fibroid  induration  develops. 

On  microscopic  examination,  such  glands 
exhibit  well-marked  reticular  tubercle ;  the 
process  commences  most  commonly  in  the 
centre  of  the  gland,  and  the  elements  are 
furnished  by  hyperplasia  of  existing  gland- 
structure.  Giant-cells  are  developed  be- 
tween the  gland-cells,  but  in  large  mmibers 
in  the  lymphatic  vessels,  leadmg  to  the 
suggestion,  by  Mr.  Treves,  that  they  are 
lymph-coagula.  BacHh  frequently  are  not 
to  be  found,  but  they  exist  in  a  consider- 
able number  of  the  earlier  cases.  In  Dr. 
Kidd'  s  cases  of  phthisis,  he  found  bacilli 
in  glands  in  six  oitt  of  thirteen  cases ;  he 
suggests  that  the  indurated  condition  of 
such  glands  may  have  something  to  do 
with  the  apparent  absence  of  the  organism 
in  the  late  stages. 

In  cases  of  infection  by  the  blood-cir- 
culation, tubercles  often  exist  in  unaltered 
gland-tissue. 

Signs. — A  chronic  enlargement  of  the 
glands  commonly  in  connection  with  a 
primary  lesion,  the  common  situation  of 
which  has  been  indicated  in  the  precedmg 
paragraph.  The  enlarged  glands  may  at 
first  be  discrete  and  free,  but,  when  they 
have  gained  an  at  all  considerable  volume, 
they  become  matted  together,  lose  their 
distinct  outluie,  and  become  adherent  to 
surrounding  structures.  Later,  tlie  skin 
may  become  implicated,  and  softemng  may 
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result  in  formation  of  abscess  and  fistula. 
The  course  may  be  extremely  chronic. 

Diagnosis. — The  only  point  of  import- 
ance is  the  possible  confusion  with  lympha- 
denoma.  The  following  particulars  are  of 
weight :  in  both  cases  a  constitutional 
diathesis  exists,  the  types  of  which  differ, 
the  anaemic  appearance,  deficiency  of  red 
blood  corpuscles,  rise  of  temperature,  general 
distribution  of  the  enlarged  glands,  enlarge- 
ment of  the  spleen,  and  possible  hyperplasia 
in  the  position  of  tracts  of  lymphatic  tissue 
in  lymphadenoma,  contrasting  with  the 
tubercular  type,  tubercular  history,  possible 
concomitant  tubercular  lesions,  and  limited 
distribution  in  the  case  of  tubercle.  Local 
differences  are  also  well-marked.  Individual 
tubercular  glands  do  not  reach  so  large  a 
size,  nor  are  the  collections  so  large  as  in 
Ijrmphadenoma ;  they  tend  to  suppurate, 
and  are,  at  any  rate,  usually  surrounded 
by  considerable  inflammatory  infiltration, 
neither  of  which  characteristics  is  met  with 
in  lymphadenoma. 

Prognosis. —  General  infection  is  rare, 
for  reasons  already  stated.  Local  prognosis 
is  unsatisfactory ;  the  com-se  is  chronic,  and 
recurrences  are  always  possible.  If  the 
glands  be  let  run  their  course,  considerable 
deformity  often  results. 

Treatment. — The  constitutional  treat- 
ment is  that  of  tubercular  affections  in 
general ;  the  internal  administration  of 
arsenic  is  sometimes  followed  by  improve- 
ment. 

Local  treatment  varies  with  the  stage. 
The  only  radical  treatment  of  use  is  com- 
plete extirpation  with  the  capsule.  Incision 
and  scraping  are  likely  to  be  followed  by  re- 
cm-rence.  Operations  should  only  be  mider- 
taken  when  the  glands  are  not  numerous 
or  widespread,  and  then  with  a  view  to 
obviating  the  disfigurement  likely  to  ac- 
company ultimate  changes,  not  with  the 
object  of  removing  a  local  centre.  The 
wounds  are  best  treated  with  iodoform. 

When  suppuration  and  inflammatory 
infiltration  have  occurred,  the  use  of  the 
sharp  spoon  may  be  inevitable  from  the 
implication  of  surrounding  structures.  The 
wounds  here  should  also  be  dressed  with 
iodoform,  all  granulations  and  the  mouths 
of  sinuses  having  been  removed. 

G.  H.  Makins. 

TUMOUKS,  Non  -  malignant.  —  The 
simple  translation  of  the  word  tumour 
is  swelling,  and  yet  the  adage  that  whilst 
tumours  are  sweUings,  swellings  are  not 
necessarily  tiunours,  proves  that  the  words 
'  tumour  '  and '  swelling '  are  not  convertible, 


and  that,  in  its  technical  application,  a 
tumour  is  something  more  than,  or  some- 
thing different  from,  a  mere  visible  swelling. 

A  tumour  may  be  regarded  as  having 
negative  as  well  as  positive  characters. 
Of  the  former,  it  may  be  observed  that  a 
tumour  is  not  such  a  swelling  as  results 
directly  from  injury;  nor  from  inflamma- 
tion, whether  of  a  general  or  specific  form, 
or  involving  only  some  definite  structures. 
Neither  is  a  tumour  produced  by  displace- 
ment of  an  organ,  or  malformation  of  any 
part;  nor  is  it  a  collection  of  fluid  in  a 
naturally  existing  cavity,  nor  a  distended 
condition  of  some  part  of  a  vessel  or  canal. 
Hence,  traumatic  hsematoma,  abscesses, 
adenitis,  gummata,  synovitis,  hernia,  menin- 
gocele, hydrocele  of  the  tunica  vaginalis, 
and  aneurism,  are  not  tumours  in  an  exact 
use  of  the  term ;  although  such  expressions 
as  '  hernial  tumour  '  are  often  convention- 
ally employed,  as  denoting  that  such  a 
swelling  resembles  a  tumom-  in  some  one 
or  more  of  its  positive  characters,  which 
are  persistency  of  the  swelling,  an  inherent 
power  of  continued  growth,  and  an  in- 
capacity either  of  spontaneous  cure  or  of 
dispersion  by  remedial  agents  of  any  kind. 

In  structure,  a  non-maUgnant  timiour, 
such  as  lipoma,  adenoma,  or  exostosis,  is 
of  the  nature  of  a  localised  hypertrophy  of 
a  tissue  naturally  existing  in  the  part. 
Physically,  such  tmnours  may  be  either 
subcutaneous  swellings,  smooth  on  the  sur- 
face and  more  or  less  closely  connected  to 
the  tissue  or  organ  in  whicli  they  are  de- 
veloped, or  outgrowths.  As  regards  consis- 
tency, they  may  be  either  soUd,  fluid,  or 
mixed,  and,  if  soUd  at  first,  they  may  be- 
come cystic,  or  if  fluid  at  first,  the  con- 
taining cyst  may  be  filled  by  the  growth 
of  an  intra-cystic  soHd  tmnour. 

In  the  endeavour  to  define  the  term 
non-malignant  as  applied  to  certain  tu- 
mours, it  must  be  observed  that  this  term 
is  a  purely  clinical  expression,  and  refers  to 
their  life-history  and  to  the  effects  they 
produce  upon  the  owners.  With  this  in 
mind,  the  structure  or  composition  of  any 
tumour  may,  for  the  moment,  be  left  out 
of  consideration,  and  the  simplest  com'se 
win  be  to  state  the  converse  of  the  signs 
of  malignancy.  Innocent  tumours  do  not, 
when  the  growth  is  left  to  run  its  course, 
with  unerring  certainty  destroy  the  patient's 
life ;  indeed,  the  true  state  of  the  case  is 
that,  as  a  rule,  a  non-malignant  tumour 
exercises  no  prejudicial  influence  on  the 
health  of  a  patient.  They  possess  no  power 
of  infecting  neighboiuring  parts  by  an  ad- 
vancing infiltration  of  the  adjacent  tissues, 
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uor  oi  the  viscera  and  distant  parts  by  a 
subtle  deposit  of  germs  of  the  parent 
growth,  -which,  in  the  likeness  of  the  ori- 
ginal growth,  become  new  tumours — se- 
condary growths,  as  they  are  termed.  On 
the  contrary,  non-malignant  tumours  re- 
main always  localised  even  when  multiple. 
Malignant  tmnours  have  a  distinct  prone- 
ness  to  ulcerate  ;  this  chai'acter  is  entii'ely 
foreign  to  non-malignant  tumours,  the  skin 
over  which  has  the  same  hability  to  ulcera- 
tion as,  and  scarcely  more  than,  any  other 
part.  Malignant  tmnours  evince  a  very 
constant  tendency  to  recur  after  removal, 
in  the  site  of  the  original  growth — a  ten- 
dency which  continues,  however  frequently 
the  local  affection  may  have  been  extir- 
pated. Non-mahgnant  tumours  are  seldom 
reproduced,  and  one  is  tempted  to  say  never, 
if  the  whole  of  the  visible  growth  has  been 
removed. 

Cause. — It  must  be  admitted  that  the 
usuaJly  accepted  explanations  for  the  oc- 
currence of  tumoiurs  are  very  meagre,  and 
that,  in  truth,  we  know  very  little  indeed  of 
any  cause  based  on  well-ascertained  facts. 
Developmental  errors  afford  an  explana- 
tion in  congenital  hygroma  and  some 
dermoid  cysts.  An  excess  of  formative 
material  in  some  instances,  or  a  locaUsed 
hypertrophy  in  others,  may  supply  a  reason 
for  many  of  the  connective-tissue  tumours, 
whilst  localised  irritation  may  offer  an  ex- 
planation for  the  frequency  with  which 
tumours  are  found  in  similar  sites. 

The  results  of  obstruction  of  the  duct  of 
a  sebaceous  follicle  may  serve  to  point  out 
how  some  cysts  are  formed,  whilst  the  dis- 
tension of  some  minute  space  explains 
others ;  and  changes,  perhaps  inflammatory, 
or  possibly  degenerative,  may  explain  the 
gi"owth  of  a  large  cyst  or  a  cystic  tumour 
from  a  small  body  Kke  a  Graafian  foUicle. 
For  the  majority  of  tumours  there  seems 
no  satisfactory  explanation,  nor  can  we  go 
farther  than  the  statement  that  tumours 
'  are  the  result  of  some  inexplicable  error  in 
nutrition  in  the  part  they  affect,  and  are 
dependent  in  the  same  measm'e  as  are  the 
natiural  tissues  on  the  blood  for  the  appro- 
priate materials  of  their  nutrition.' 

Pathology. — A  distinctive  feature  in  the 
histology  of  a  non-malignant  tumour  is  its 
resemblance  to  some  one  or  more  of  the 
adult  tissues  of  the  body,  and  it  has  become 
a  pathological  axiom  that  the  more  com- 
plex, the  more  highly-developed  the  tissues 
of  a  tumour  are— the  more,  in  a  word,  it 
approaches  the  type  of  one  of  ike  fully 
organised  normal  adult  tissues,  whether  it 
be  fat,  gland,  or  bone— the  more  sm'cly 


is  its  non-malignancy  proclaimed;  and 
whilst  there  are  the  greatest  differences  in 
the  frequency  with  which  the  various  forms 
of  tumour  occur,  yet  instances  of  all  recog- 
nised tissues  being  found  in  growths  are 
well-established. 

It  must  not,  however,  be  taken  for 
granted  that,  from  the  structure  of  a  tumour 
alone,  its  maUgnancy  or  non-maUgnancy  can 
be  asserted  ;  for  quite  certainly  sarcoma- 
tous elements — i.e.  such  as  resemble  some 
foetal  structm'e — are  found  in  tiunom-s  whose 
general  composition  is  that  of  one  of  the 
non-malignant  group,  and  whose  clinical 
features  clearly  require  that  it  should  be  con- 
sidered innocent.  True  it  is,  nevertheless, 
that,  in  some  instances,  features  denoting 
malignancy  may  be  superadded  to  a  growth 
which,  at  its  commencement,  appeared  of 
a  simple  natiu-e ;  and,  having  in  view  the 
general  similarity  that  exists  between  the 
cells  seen  in  the  course  of  the  processes  of 
inflammation  (especially  those  existing 
during  the  developmental  period)  and  some 
typical  ceUs  of  sarcomatous  tissue,  sur- 
prise cannot  be  felt  that,  occasionally,  a 
malignant  invasion  of  an  innocent  tumom: 
occm's,  or  that  an  injm'ed  or  inflamed  part 
becomes  the  seat  of  a  malignant  growth. 

Upon  naked-eye  inspection,  most  of  the 
tumours  Tmder  notice  will  be  seen  to  be 
invested  with  a  capsule,  which  is  commonly 
intimately  blended  with  the  growth,  but 
loosely  connected  to  the  sm-rounding  struc- 
tm-es.  Some  of  the  soUd  tumom-s  are  lobed, 
whilst  .the  cystic  may  show  pouches.  As 
a  rule,  non-malignant  tumom-s  grow  much 
more  slowly  than  the  malignant,  yet  in 
neaiiy  aU  timaours  periods  of  active  increase 
occur,  and  some  of  the  forms  of  non-malig- 
nant tumom-s  attain  a  great  size,  notably 
hpomata ;  others,  again,  as  the  myo-fibro- 
mata  of  the  uterus,  shrink  and  may  almost 
disappear  coincidently  with  the  cessation 
of  the  menstrual  ftmction.  Degenerative 
changes,  such  as  calcification,  sometimes 
are  noticed,  whilst  in  other  forms  there  is 
a  great  liabihty  to  the  formation  of  cysts, 
the  result  of  a  process  of  softening  or  a 
mucoid  change  ending  in  the  formation  of 
definite  cavities.  In  the  case  of  cysts, 
which  at  first  may  seem  quite  '  barren,'  a 
sort  of  germinating  process  begins,  and 
from  some  portion  of  the  wall  a  soUd  intra- 
cystio  growth  sprouts  up,  fr-equently  going 
on  to  fiU  up  and  occupy  the  whole  cavity 
of  the  cyst  or  cysts.  Whilst  some  forms 
of  tumours,  particularly  those  formed  of 
erectile  tissue,  are  congenital  or  commence 
in  the  early  period  of  life,  some,  Ulce  exos- 
toses, grow  whilst  the  bony  fr-amework  ia 


682 


Tumours,  Non-Malignant 


growing;  others  again,  like  the  adenoid 
tumoui-s  of  the  breast  or  the  myo-fibromata, 
occur  chiefly  during  the  period  of  functional 
activity  of  a  particular  organ,  whilst,  again, 
others — for  instance,  the  prostatic  adeno- 
mata— mark  the  declining  period  of  life. 
Putting  on  one  side  gi-owths  which  are 
more  or  less  peculiar  to  either  sex,  on  the 
whole  women  seem  to  grow  tumours  more 
fi-equently  than  do  men. 

Symptoms  and  Diagnosis. — The  symp- 
toms of  an  external  tumour  are  objective 
— due  to  the  presence  of  a  sweUing.  The 
diagnosis  of  a  '  new  growth  '  tmnour  from  a 
swelling  which  has  been  defined  to  have 
no  claim  to  the  technical  term  of  tumoii/r, 
involves  an  inquiry  into  history,  mode  of 
origin,  and  physical  characters.  In  most 
forms  of  non-mahgnant  tumours,  after  care- 
fnl  inquiry  and  examination,  a  diagnosis  is 
simple,  in  many  it  is  palpable  ;  occasionally, 
the  history  and  physical  chai-acters  are 
irreconcilable.  In  such  a  case,  it  is  nearly 
always  prudent  to  give  preference  to  the 
physical  symptoms.  Again,  in  a  few  in- 
stances, the  physical  conditions  of  a  sweU- 
ing may  allow  of  a  diagnosis  of  some  two  or 
three  affections ;  here  the  probability  of  the 
swelling  being  one  of  them  on  the  score  of 
frequency  should  be  allowed  to  prevail. 
From  the  circumstances  that  a  simple 
tumour  is  nearly  always  encapsuled,  and 
can  be  more  or  less  readily  displaced  from 
its  ordinary  position,  whilst  in  an  inflamed 
part  everything  feels  fixed  and  adherent, 
it  is  seldom  that  an  abscess  is  mistaken  for 
a  tumour ;  yet  an  error  in  the  opposite 
direction  has  equally  to  be  avoided.  One 
miist  not  assmne  that  because  a  sweUing  is 
inflamed,  therefore  it  cannot  be  a  tumom- ; 
an  innocent  tumour,  especially  when  there 
is  some  fluid  in  it,  is  very  prone  to  attacks 
of  inflammation.  In  these  circumstances, 
as  indeed  may  be  advisable  in  others,  aspi- 
ration of  the  swelling  or  the  extraction  of  a 
small  portion  of  tissue,  and  its  examination 
imder  the  microscope,  vidll  often  allow  of 
an  exact  diagnosis  being  made. 

As  between  a  malignant  and  a  non- 
malignant  tumour,  the  diagnosis  turns 
upon  many  considerations,  but  the  charac- 
ters and  relations  of  the  tumour  are  the 
most  reliable.  A  non-maUgnant  tiimour  is, 
as  a  rule,  both  more  superficially  placed, 
better  defined,  and  more  isolated  from  sm*- 
rounding  parts ;  the  integument  is  less  often 
implicated  in  the  growth;  its  rate  of  in- 
crease is  much  less  rapid ;  whilst  the  actual 
period  for  which  a  tumour  has  existed  is, 
if  one  of  years,  often  well-nigh  conclusive 
evidence  of  its  harmless  natui'e.    As  it  is 


only  in  the  later  stages  that  a  malignant 
tumour  visibly  affects  the  health,  too  much 
importance  must  not  be  attached  to  this 
question,  nevertheless  loss  of  weight  is  a 
common  symptom  in  aU  malignant 
tiimours. 

Treatment. — Dealing  with  soHd  tumours 
first,  it  is  clear  that,  for  the  large  propor- 
tion, the  only  treatment  is  the  radical  one 
of  extirpation.  It  would  be  out  of  place  to 
describe  how  this  should  be  done,  or  to  go 
into  any  of  the  subsidiary  details  connected 
with  the  operative  procedirre,  whether  re- 
lating to  patients  or  their  wounds  ;  on  this 
subject  aU  that  is  requisite  being  to  point 
out  the  circumstances  which  either  call  for 
an  operation  or  render  it  unadvisable,  as 
well  as  to  indicate  those  tumours  that  can  be 
more  appropriately  treated  by  other  means. 

As  a  rule,  in  non-malignant  tumours, 
sm'gical  interference  is  a  question  of  ex- 
pediency, since  neither  life  nor  even  health 
is  often  threatened  ;  where  they  are,  as  for 
instance  in  ovarian  tumours,  the  risk  of  a 
capital  operation  is  justly  permitted,  other- 
wise the  risk  involved  by  the  proposed 
operation  should  be  measured  before  de- 
ciding in  favour  of  it.  Subject  to  these 
provisions,  the  removal  of  a  tumour  is  to  be 
recommended  when  it  is  unsightly  or  dis- 
tinctly inconvenient  from  its  position  or 
its  size,  or  is  painful,  or  is  obviously  grow- 
ing. In  some  forms  of  tumoiu:,  the  pos- 
sibility of  a  cancerous  or  maHgnant  change 
supervening  should  influence  the  decision 
in  favour  of  operating.  In  the  absence  of 
any  of  those  conditions,  an  operation  is  not 
to  be  pressed  upon  a  patient. 

On  the  other  hand,  when  by  the  re- 
moval of  a  tumom'  an  injury,  likely  to  be 
attended  with  pei-manently  harmful  results 
to  the  patient,  may  be  inflicted  upon  some 
structure — such,  for  instance,  as  the  di-^ision 
of  a  portion  or  the  whole  of  a  nerve  in  dis- 
secting out  a  neuroma,  or  the  laying  open 
a  large  joint  in  taking  away  an  exostosis — 
then  in  these  and  similar  cases  an  opera- 
tion must,  as  a  rule,  be  refused. 

Erectile  tumours  for  the  most  part  only 
require  for  their  cure  that  the  blood  iu 
the  dilated  vessels  should  undergo  coa- 
gulation. This  may  often  be  accomplished 
by  electrolysis,  styptic  injections  or  setons, 
or  possibly  even  by  compression  or  hgation 
of  the  afferent  trtmk-arteries.  Of  the  elec- 
trolytic treatment  of  ttunours,  the  writer 
would  venture  to  express  the  opinion  that 
it  is  deserving  of  a  more  extended  trial 
than  it  has  as  yet  obtained. 

Completely  fluid  tmnours,  particularly 
those  pellucid  cysts  called  hygromata,  may 
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be  occasionally  cured  by  repeated  aspira- 
tion, or,  this  failing,  by  the  injection  of 
Morton's  fluid  into  the  cyst ;  or  a  seton  may 
be  passed  through  it.  But  this  is  liable  to 
lead  to  a  tedious  as  well  as  painful  sup- 
purative process,  and  it  should  not  there- 
fore be  inconsiderately  put  into  practice. 
These  measm-es  again  may  be  employed 
when  excision  of  the  cyst  is  impracticable, 
but,  when  it  is  easQy  removable,  that  pro- 
cedure is  the  best  for  most  fluid  tumours, 
as  well  as  for  those  tumours  which  are 
partly  sohd  and  partly  fluid. 

Alfred  Willett. 

TUMOUES  OF  BOITE  may  be  either 
simple  or.  mahgnant ;  the  latter  are  by  far 
the  most  important,  forming  about  one-half 
of  all  the  tumom-s  which  have  their  origin 
in  the  osseous  system. 

Talking  the  simple  tumours  first,  we  may 
refer  the  reader  to  the  article  on  Exostosis 
for  a  description  of  these  bony  outgrowths 
or  osteomata. 

Fibromata  of  Bone  are,  comparatively 
speaking,  rare,  except  in  connection  vnth 
the  jaws.  See  Jaws,  Diseases  of  the.  They 
also  occasionally  spring  from  the  base  of 
the  skull,  and  may  hang  down  into  the 
naso-pharyngeal  space.  "When  polypoid  in 
form,  such  a  tumour  may  be  very  easily 
snared  by  a  loop  of  wire  passed  through  the 
nose  and  shpped  over  the  growth  by  a 
finger  in  the  mouth.  For  fuller  details  as 
to  the  tumours  in  this  space,  see  Naso- 
pharyngeal Growths.  In  the  long  bones, 
the  simple  fibroma  arises  from  the  perios- 
teum, and  pushes  aside  the  adjacent  tissues, 
but  does  not  invade  them  like  the  sarco- 
mata. Nor  does  it  in  any  way  destroy  the 
bone  to  the  surface  of  which  it  is  attached. 
It  is  very  rarely  met  with,  and  can  only 
be  diagnosed  ii-om  a  periosteal  sarcoma 
by  the  length  of  time  that  it  has  existed, 
by  its  uniform  consistence,  smooth  sm'- 
face,  and  perfect  freedom  from  pain.  If 
a  rehable  history  can  be  obtained  which 
proves  beyond  a  doubt  that  it  has  been  of 
an  excessively  slow  growth,  the  proper 
treatment  will  be  to  remove  it  from  the 
bone  without  interfering  with  the  integrity 
of  the  shaft.  It  must,  however,  always  be 
remembered  that  it  has  a  very  close  affi- 
nity to  the  spindle-ceUed  periosteal  sarcoma, 
for  which  the  hmb  must  be  removed  at  a 
considerable  distance  from  the  growth. 
Some  of  the  periosteal  sarcomata,  having  a 
large  admixtm-e  of  fibrous  tissue,  and  being 
in  consequence  exceedingly  dense  and  firm 
in  structure,  resemble  very  closely  the 
fibromata.    These  have  been  called  fibro- 


sarcomata,  and  are  more  fully  described  in 
the  latter  part  of  the  article  Sarcoma. 

Enchondromata  of  Bone,  when  purely 
cartilaginous,  are  simple  tumours  which  do 
not  return  after  their  complete  removal. 
If  such  a  tumour  shows  the  characteristics 
of  a  mahgnant  growth,  it  is  almost  certain 
that  the  cartilage  is  mixed  with  other 
embryonic  tissues,  and  is  practically  a 
chondrifying  sarcoma.  An  enchondroma 
in  most  cases,  closely  resembles  hyaline 
cartilage,  which  presents  itself  in  a  more  or 
less  embryonic  form;  but  it  may  have  a 
varying  amount  of  fibrous  tissue  in  its 
matrix,  and  in  this  way  simulate  fibrous 
cartilage.  Calcification  and  ossification  may 
also  take  place,  and,  in  the  latter  instance, 
partly  convert  the  tumour  into  an  osseous 
growth.  An  extreme  example  of  this  change 
is  seen  in  the  cancellous  exostosis  {see 
Exostosis),  which  is  generally  covered  by 
a  layer  of  cartilage,  and  increases  in  size  by 
the  ossification  of  its  cartilaginous  cap. 
Fatty  and  myxomatous  tissue  are  also  not 
uncommonly  present,  especially  in  the 
larger  tumours  (chondro-mj^oma).  These 
changes  may  convert  different  parts  of  the 
growth  into  a  soft  and  diffluent  mass,  and 
even  produce  distinct  cystic  cavities.  Since 
the  microscope  has  been  more  generally 
used  for  the  minute  and  thorough  examina- 
tion of  all  new-growths,  it  has  been  found 
that,  even  where  the  tiimour  appears  to  the 
naked  eye  to  be  almost  entirely  composed 
of  cartilage,  a  certain  admixture  of  the 
other  embryonic  tissues  may  be  discovered. 
It  is  also  known  that  a  sarcoma  of  bone 
may,  in  part,  be  converted  into  cartilage. 
Putting  these  two  facts  together,  most  sur- 
geons beHeve  that,  where  an  enchondroma 
returns  after  removal,  or  is  widely  dissemi- 
nated in  the  glands  and  viscera,  the  case  is 
not  one  of  simple  enchondroma,  but  a 
mixture  of  two  growths,  both  starting  from 
embryonic  tissue,  or  more  probably  a 
sarcoma  in  which  a  part  of  the  embryonic 
tissue  has  become  cartilaginous — i.e.  a 
chondrifying  sarcoma.  In  former  days  it 
was  very  probable  that  the  sarcomatous 
element  would  be  overlooked,  when  the 
tumour  appeared  to  be  almost  entirely 
composed  of  cartilage. 

Situation. — The  pure  enchondromata 
of  bone  are  most  commonly  found  arising 
from  the  phalanges  or  metacarpal  bones. 
They  are  then  fi-equently  multiple,  so  that 
a  patient  may  have  one  hand  distorted 
by  several  of  these  tumours.  Both  hands 
and  both  feet  may  be  similarly  afi'ected, 
but  it  is  far  more  common  in  the  former 
than  in  the  latter.   Though  often  multiple 
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these  enchondromata  are  generally  small, 
but  their  size  is  quite  sufficient  to  very 
seriously  interfere  with  the  functions  of 
the  hand  or  foot.  These  small  multiple 
enchondt'omata  usually  arise  in  the  medul- 
lary ca-vitios  of  the  smaller  bones  just 
named,  so  that  a  complete  shell  or  plates  of 
bone  are  generally  found  upon  the  surface. 
A  cartilaginous  tumour  arising  on  the  other 
and  larger  bones  is  always  single,  and  may 
assume  enormous  proportions.  The  scapula 
and  pelvis  are  common  sites  for  these 
gi'owths,  so  also  are  the  adjoining  parts  of 
the  femur  and  tibia ;  but  scarcely  any  bone 
in  the  skeleton  can  be  said  to  be  free  from  the 
possible  development  of  an  enchondroma. 
In  these  cases  they  generally  grow  from  the 
periosteum,  and  are  consequently  attached 
in  many  cases  only  to  the  surface  of  the 
bone ;  but  the  latter  may  be  partially  ab- 
sorbed by  pressm-e.  Many  of  those  enor- 
mous tumours  which  are  described  in 
om*  sm-gical  Uterature  as  enchondromata 
would,  in  the  present  day,  be  classified  as 
sarcomata,  for  the  reasons  that  have  been 
already  stated  at  the  commencement  of 
this  article. 

Age. — The  multiple  tumours  of  the 
hands  may  occur  either  dm'Lng  childhood  or 
in  the  young  adult,  but  the  majjority  arise 
before  the  age  of  puberty.  "With  regard 
to  the  single  and  larger  gi-owths,  they  are 
generally  seen  at  a  somewhat  later  period 
of  life,  but  it  is  difficult  to  form  any  decided 
opinion  as  to  the  usual  limits  of  age,  on 
account  of  the  uncertain  natm-e  of  the 
tumour  in  most  of  the  recorded  cases. 

Diagnosis. — A  cartilaginous  tumour  is 
globular  in  outline,  with  a  slightly  lobulated 
surface,  but  this  is  nevertheless  perfectly 
smooth  in  each  of  its  larger  and  smaller  sub- 
divisions. Its  consistence  may  vary  from  a 
very  dense  and  soHd  growth  to  one  which, 
with  some  confidence,  may  be  thought  to 
be  in  part  cystic.  The  outline  can  be  very 
clearly  felt,  being  distinctly  circumscribed, 
and,  as  there  is  no  infiltration  of  the  sm*- 
rounding  tissues,  the  skin  and  muscles  may 
be  made  or  seen  to  move  without  traction 
upon  the  tumour ;  in  its  simplest  form 
it  merely  pushes  aside  the  overlying  and 
adjacent  structures,  without  invading  them 
in  its  growth.  As  a  general  rule,  it  is  per- 
fectly painless,  unless  some  nerve  be  acci- 
dentally stretched  or  pressed  upon.  There 
is  consequently  no  inconvenience  com- 
plained of  except  from  its  weight  and  size. 
It  is  exceedingly  indolent  and  slow  in  its 
growth,  occupying  many  years  in  attainiag 
any  great  size.  Eapidly  gr  owing  enchondro- 
mata have  been  described  and  thought  to 


be  a  malignant  type  of  cartilaginous  tmnour, 
from  the  fact  that  they  sometimes  returned 
after  removal  either  in  the  site  of  operation 
or  in  the  glands  and  viscera ;  but,  as  has  been 
before  explained,  it  is  very  doubtful  whether 
they  are  not  sarcomata  in  which  chondrifi- 
cation  had  taken  place. 

The  enchondromata  of  the  hand,  whether 
multiple  or  single,  do  not,  as  a  rule  give 
rise  to  any  difficulty  in  diagnosis.  The  age 
at  which  they  occiur,  the  particular  bones 
affected,  their  central  position  in  these  bones, 
their  slow  growth  and  freedom  from  pain 
and  tenderness,  combine  to  make  the  dia- 
gnosis tolerably  easy.  The  consistence  may 
vary  considerably  in  different  parts,  so  that 
a  deceptive  sense  of  fluctuation  may  at 
times  be  detected;  but  although  in  such 
instances  the  bone  has  evidently  been  per- 
forated by  the  gi-owth,  osseous  plates  will 
be  found  in  some  parts  of  its  surface,  and 
the  general  impression  will  be  that  of  an 
elastic  central  growth  rather  than  a  fluid 
tumour.  In  its  early  stages  it  might  pos- 
sibly for  a  time  be  confused  with  a  so-called 
'  strumous  phalanx,'  which  is  also  most  com- 
monly seen  in  childhood.  The  metacai-pal 
bone  may  be  affected  in  a  similar  manner 
by  a  strumous  ostitis.  But  in  the  latter 
cases  some  signs  of  inflammatory  infiltra- 
tion would  be  felt  in  the  superficial  struc- 
tures, and  tenderness  on  pressure.  The 
enchondroma,  though  globular  in  its  general 
outline,  has  usually  small  rounded  pro- 
jections on  its  surface ;  but  the  skin  and 
superficial  structures  are  never  infiltrated 
and  adherent  to  the  parts  beneath,  as  in  the 
strumous  disease  of  the  phalanx  and  meta- 
carpal bone.  As  time  goes  on  and  sup- 
pm-ation  takes  place,  some  shortening  of  the 
bone  is  produced  and  the  swelling  dimi- 
nishes in  size,  whereas  the  enchondroma 
steadily  increases  without  any  signs  of  in- 
flammation or  suppm'ation. 

SyphUitic  disease  of  the  phalanges,  which 
is  seen  iu  young  children,  is  generally  dis- 
tinguished by  the  fusiform  enlargement  of 
the  whole  bone  without  any  tendency  to 
suppurate,  and  by  the  history  and  other 
signs  of  syphilis.  It  has  never  the  globular 
outUne  of  an  enchondroma,  nor  its  elastic 
sensation  on  pressure.  The  tumour  also 
only  occupies  a  part  of  the  bone,  and  gene- 
rally one  of  its  extremities. 

The  larger  enchondromata,  which  occm* 
in  other  parts  of  the  skeleton,  may  give  rise 
to  gi-eater  difficulty,  for  although  we  may  be 
able  to  say  that  a  given  tumour  contains 
cartilage,  yet  we  cannot  always  feel  con- 
fident that  this  is  the  particular  tissue  which 
controls  the  sequel  of  the  case.  As  has  been 
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ali-eady  pointed  out,  the  cartilage  may  be 
in  part  ossified,  but  this  and  other  simple 
changes  are  of  less  consequence  than  the 
possibility  of  the  presence  of  sarcomatous 
elements  in  its  structure.  The  real  difficulty 
in  these  cases  will  lie  between  the  simple 
periosteal  enchondroma  and  the  chonclri- 
tying  periosteal  sai'coma.  The  history  will 
generally  be  the  most  important  point  in  the 
decision  of  this  question. 

The  rapidity  of  growth  in  the  case  of 
the  enchondroma  is  commonly  measured  by 
years ;  whereas,  in  the  sarcoma,  months,  or 
even  weeks,  produce  a  visible  alteration  in 
the  size  of  the  ttunour.  Pain  is  also  fre- 
quently complained  of  in  the  sarcoma,  and 
in  some  cases  is  a  very  conspicuous  feature, 
keeping  the  patient  awake  at  night  for  many 
hours ;  an  enchondroma,  on  the  other  hand, 
is,  as  a  general  rule,  quite  free  from  this 
distressing  symptom,  and  only  gives  rise  to 
inconvenience  fi-om  its  size. 

In  an  enchondi-oma  there  should  be  no 
infiltration  of  the  siUTOunding  parts,  so  that 
the  tissues  ought  to  move  smoothly  and 
easily  over  the  timiour,  whereas  in  the 
malignant  growth  the  reverse  is  generally 
the  case. 

The  treatment  of  a  simple  enchondroma 
depends  somewhat  on  the  part  that  is  in- 
volved and  the  inconvenience  which  it 
causes.  In  the  hand,  the  tumour  may 
sometimes  be  removed  without  the  loss  of 
the  bone,  but  it  can  only  be  done  where  the 
gi'owth  has  not  converted  the  shaft  into  a 
mere  shell.  The  writer  of  this  article  ex- 
cised an  enchondroma  fi'om  one  of  the 
metacarpal  bones,  which  had  grown  from 
its  medullary  cavity  but  projected  only  on 
the  flexor  aspect,  leaving  the  cortex  of  the 
shaft  on  the  dorsum  perfectly  free.  The 
tumour  was  removed  fi:om  the  flexor  side, 
and  the  thin  strip  of  cortical  bone  left  in 
situ.  The  patient  recovered  with  the  per- 
fect use  of  his  hand,  and  no  recurrence  took 
place.  But,  as  a  general  rule,  the  bone  is 
so  disorganised  that  the  whole  of  it  has  to 
be  taken  away.  Amputation  of  the  finger 
with  its  metacarpal  bone,  if  the  latter  be 
involved,  is  therefore  the  usual  method  of 
giving  relief  where  an  operation  is  required. 
It  must,  however,  be  remembered  in  these 
cartilaginous  tumours  of  the  hand  that  the 
growth  is,  after  all,  benign,  and  that  it 
generally  ceases  to  increase  before  it  has 
attained  a  large  size.  Consequently,  when 
it  does  not  interfere  with  the  iisefulness  of 
the  hand,  it  may  be  wiser  not  to  ,remove 
a  part  of  so  much  importance  as  a  whole 
finger  with  its  metacarpal  bone,  unless  the 
patient  is  himself  exceedingly  anxious  to 


have  it  done  on  account  of  the  deformity. 
On  the  other  hand,  if  a  finger  is  already 
disabled  by  such  a  tumour,  it  had  better  be 
removed. 

It  is  difficult  to  lay  down  any  rules  for 
the  large  single  enchondromata  which  grow 
from  the  long  and  flat  bones,  such  as  the 
femur  and  scapula,  for  they  differ  very  much 
in  their  importance.  One  that  is  slowly 
but  steadily  increasing  should  be  removed, 
for  it  may  in  time  assume  such  a  size  as 
would,  from  the  magnitude  of  any  subse- 
quent operation,  of  itself  endanger  life,  and 
one  can  scarcely  estimate  the  inconvenience 
and  disability  to  which  it  may  eventually 
give  rise.  An  exploratory  incision  may  be 
made  to  see  if  it  can  be  removed  fi-om  the 
bone  to  which  it  is  attached.  In  some  cases, 
it  may  be  taken  away  without  destroying 
more  than  a  limited  portion  of  the  bone 
from  which  it  grows ;  in  others,  the  shaft  of 
a  long  bone  may  be  so  injured  as  to  neces- 
sitate the  amputation  of  the  limb.  An  en- 
chondroma of  moderate  size,  attached  to  one 
of  the  larger  bones  and  perfectly  stationary 
in  its  growth,  may,  for  a  time  at  least,  be 
left  without  interference,  particularly  if  its 
removal  would  entail  some  loss  of  function 
in  the  part  to  which  it  is  fixed.  But  the 
patient  should  be  cautioned  as  to  the  pos- 
sibility of  its  increase,  and  the  necessity  in 
that  case  of  again  consulting  his  medical 
adviser.  "When,  however,  a  tumour  appears 
on  examination  to  be  an  enchondroma,  but 
yet  has  increased  very  rapidly  in  size  and 
shown  other  signs  of  being  malignant,  it 
should  be  treated  like  a  sarcoma,  and  the 
limb  be  removed  at  once  well  above  the 
seat  of  the  disease. 

Sarcomata  of  Bone. — General  articles 
on  Saecoma  and  Malignant  Tctmours 
affecting  all  the  tissues  and  organs,  but  not 
especially  referring  to  bone,  are  given  else- 
where. Although  this  subject  has  been  dis- 
cussed in  the  manner  indicated  above,  yet 
it  is  thought  desirable  to  give  more  fully  in 
this  article  an  account  of  the  sarcomata  in 
their  special  relation  to  bone,  for  they  are 
by  far  the  most  important  of  the  tumours 
which  start  in  the  osseous  system.  It 
win  not  be  necessary  to  again  describe  the 
structure  of  the  different  varieties  of  these 
tumours. 

Ccmse. — The  theories  as  to  the  etiology 
of  these  growths  have  been  very  fully  dis- 
cussed under  Malignant  Tumours,  and  it 
is  here  only  necessary  to  emphasise  a  fact 
of  some  clinical  importance — that  a  very 
large  proportion  of  the  sarcomata  of  bone 
are  traced  by  the  patients  to  some  definite 
injury,  such  as  a  blow,  a  kick,  or  a  fall, 
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Central  and  Peripheral  Sarcomata. — 
These  may  start  from  the  centre  or  from 
the  siirface  of  a  bone,  and  it  is  exceedingly 
difficult  in  some  of  the  flat  bones,  such  as 
the  skull,  scapula,  and  Uium,  to  say  where 
the  txunour  commenced.  But  in  the  long 
bones  there  is  not,  as  a  rule,  any  difficulty  in 
distinguishing  between  the  two,  even  during 
Hfe.  The  parosteal  tumours,  or  those  which 
are  connected  with  the  outer  layer  of  the 
periosteum,  wiU  not  be  included  in  the  peri- 
osteal or  peripheral  tumours  of  bone,  as  it  is 
probable  that  they  only  secondarily  invade 
or  become  attached  to  the  periosteiun.  The 
periosteal  or  peripheral  sarcomata  develop 
generally  from  the  osteogenetio  layer  of  the 
periosteum,  and  are  especially  prone  to  be 
in  part  calcified  or  ossified.  The  bone  it- 
self upon  which  they  are  seated  may  be 
normal  or  itself  invaded  by  extension 
through  the  Haversian  canals. 

Mr.  Butlin  has  ably  pleaded  against 
the  use  of  the  word  '  osteoid  '  in  relation  to 
these  changes  of  structure  in  the  periosteal 
sarcomata.  We  have  no  space  here  to 
produce  his  arguments  agaiast  the  term 
'  osteoid,'  which  '  implies  the  presence  of 
a  substance  like  bone,  yet  not  bone.'  Suffice 
it  to  say  that  ossifying,  calcifying,  or  chon- 
drifying  sarcoma  is  distiuctly  more  correct, 
and  at  the  same  time  more  nearly  expresses 
the  changes  that  may  occur  in  the  periosteal 
growths.  An  equal  objection  may  be  taken 
to  the  word  '  osteosarcoma,'  which  has  been 
iised  with  very  various  meanings.  After 
removal,  these  tumours,  which  spring  from 
the  periosteum,  have  in  most  instances  a 
distinct  radiation  from  the  bone  upon  which 
they  are  placed.  The  columns  or  lines  ap- 
pear to  be  produced  by  the  calcification  and 
ossification  round  the  small  vessels  which 
rim  from  the  periosteum  at  right  angles  to 
the  bone.  As  the  tumour  increases  in  size, 
the  periostemn  is  farther  removed  from  the 
bone,  so  that  the  area  in  which  this  radiation 
and  subsequent  ossification  or  calcification 
may  occur  becomes  larger,  and  occupies  a 
greater  part  of  the  new-growth.  But  bone 
is  never  foimd  in  the  capsule  or  outer  part 
of  the  tumour.  The  central  sarcoma  starts 
in  the  medullary  canal,  and  gradually  ap- 
proaches the  sm'face  by  destruction  and  ex- 
pansion of  the  bone  within  which  it  grows. 
As  it  reaches  the  surface,  the  periosteum, 
irritated  by  its  presence,  produces  new  bone 
to  encapsule  the  growth ;  so  that,  as  it  in- 
creases in  size,  a  shell  of  new  bone  is  still 
found  upon  its  exterior.  This  is  the  dis- 
tinguishing feature  both  in  a  clinical  and 
a  naked  eye  examination  of  the  difference 
between  the  central  and  peripheral  tumours 


of  bone.  This  encapsulating  shell  of 
bone  is,  however,  rarely  complete,  and 
may  only  be  represented  by  a  few  osseous 
plates. 

The  microscopical  and  naked  eye  ap- 
pearances of  the  different  varieties  of  Sar- 
coma win  be  found  under  the  article  of  that 
name,  and  need  not  be  repeated  here.  The 
round-celled,  spindle-celled,  mixed-ceUed, 
and  myeloid  sarcoma,  which  is  the  classi- 
fication there  adopted,  may  each  of  them 
attack  the  various  parts  of  the  hiiman 
skeleton.  The  last  one  only  of  the  group 
is  confined,  almost  entirely,  to  the  tinnours 
arising  from  the  gums  and  the  cancellous 
parts  of  the  bones,  whilst  the  other  varieties 
may  be  found  equally  in  the  central  and 
peripheral  sarcomata.  From  a  perusal  of 
the  article  just  alluded  to,  the  reader  will 
find  that  other  subdivisions  might  be  made 
according  to  the  secondary  changes  to  which 
many  of  them  are  liable.  It  is  here  only 
necessary  to  mention  those  which  are  of 
practical  and  clinicalimportance.  One  form, 
ia  which  there  is  often  a  large  development 
of  bone,  has  been  already  mentioned  in 
describing  the  periosteal  sarcoma.  Cartilage 
may  also  be  found,  and  is  especially  referred 
to  under  EncTiondroina.  The  cystic  and 
vascular  conditions  which  are  sometimes 
found  are  of  stiU  greater 'importance,  as 
they  are  liable  to  be  misunderstood.  These 
tumours  are  all  of  them,  but  especially  the 
central  sarcomata,  liable  to  degenerative 
changes.  They  may  be  in  part  cystic, 
myxomatous,  or  fatty,  and  the  possibihty 
of  these  conditions  being  present  must  not 
be  forgotten  in  an  examination  of  any  par- 
ticular case,  as  it  wiU  give  rise  to  different 
degrees  of  density  in  various  parts  of  the 
growth.  The  central  sarcomata  are  also 
often  exceedingly  vascular,  a  circumstance 
which  at  one  time  leads  to  haemorrhages 
into  its  substance,  and  at  another  to  distinct 
pulsation.  In  an  analysis  of  165  cases  of  sar- 
coma of  the  long  bones  by  Gross  [American 
Jowmal  of  Medical  Science,  July  and  Oct., 
1879),  it  appears  that  pulsation  was  noticed 
in  twenty  per  cent,  of  those  that  were  cen- 
tral ;  whilst  in  the  flat  bones,  such  as  the 
skull  and  innominate  bones,  it  has  been 
very  frequently  observed  in  both  the  central 
and  peripheral  tumours.  But  of  all  the  sar- 
comata of  bone,  it  is  perhaps  most  common 
in  those  cases  in  which  several  bones  are 
simultaneously  affected. 

The  maUgnancy  of  these  sarcomata  is 
shown  by  their  tendency  to  retm-n  locally 
after  removal,  by  the  occasional  invasion  of 
the  lymphatic  glands,  and  by  the  frequent 
occurrence  of  deposits  of  the  same  growth 
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in  distant  viscera,  especially  the  lungs. 
But  they  differ  very  much  in  the  degree  of 
mahgnancy  which  the  various  forms  present 
■when  arising  from  bone.  Some  sarcomata 
invariably  return  locally  or  appear  else- 
where, no  matter  how  early  in  the  course 
of  the  disease  or  how  far  removed  from 
the  seat  of  the  tumour  the  operation  is 
performed.  On  the  other  hand,  the  mye- 
loid sarcomata  so  seldom  return  after  re- 
moval that  some  surgeons  look  upon  them 
as  benign  growths,  and  have  even  urged 
that  they  should  be  merely  scooped  out 
from  the  bone  in  which  they  are  embedded. 
But  of  their  occasional  recurrence,  especially 
after  this  latter  operation,  there  can  be  no 


doubt,  so  that  they  must  still  be  looked 
upon  as  malignant  tumoiu^s.  The  following 
table,  taken  from  Gross's  article  on'  Sarcoma 
of  the  Long  Bones,'  already  quoted,  shows 
this  point  extremely  weU.  It  mU  be  seen  by 
this  analysis,  which  is  based  upon  a  study  of 
165  cases,  that  the  periosteal  growths  are 
much  more  maUgnant  than  the  central  sar- 
comata, and  that  these  again  each  differ 
considerably  amongst  themselves ;  so  that 
the  periosteal  spiudle-ceUed  sarcoma  ap- 
pears at  the  head  of  the  hst  as  the  most 
mahgnant  of  all,  and  the  central  myeloid 
at  the  other  end  of  the  hst,  as  the  most  in- 
nocent  or  least  malignant  of  all  sarcomata 
arising  in  bone : — 


Variety  of  Sarcoma 

Infection  of  adjacent 
tissues,  as  shown 
on  dissection  after 
removal 

Local  recurrence 
after  operation 

Infection  of 
glands 

General 
infection 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

Periosteal  spindle-celled 

44 

60 

100- 

,,  round-celled 

50 

50 

7-69 

66-66 

„  osteoid 

40 

41 

6-25 

65-62 

(?ossifying) 

Central  round-celled 

66 

25 

8-33 

33-33 

„  spindle-celled 

18 

20 

23-07 

„  giant-celled 

12 

8 

22-72 

The  invasion  of  the  lymphatic  glands  is 
not  by  any  means  a  common  occurrence, 
and  would  seem,  from  its  rarity,  to  be  due  in 
most  cases  to  the  chance  position  of  the 
primary  growth.  Thus,  it  is  much  more 
common  when  the  tumour  arises  in  the 
bones  of  the  pelvis  or  skull  than  when  it 
starts  in  any  of  the  long  bones.  In  the 
pelvis  it  is  probably  due  to  the  direct  im- 
phcation  of  the  glands,  which  are  so  nume- 
rous in  this  region,  and,  when  once  any  gland 
is  involved  in  the  infection  of  the  adjacent 
tissues,  the  disease  may  easily  be  carried 
on  to  the  others.  In  the  skull  several  tu- 
mours may  simultaneously  arise,  or  many 
of  the  bones  and  viscera  be  affected  by  the 
same  gro-wth.  The  blood-vessels  in  such 
cases  must  be  looked  upon  as  the  medium 
through  which  the  disease  is  disseminated. 
Indeed,  there  is  but  little  doubt  that  this  is 
the  ordinary  way  in  which  the  viscera  be- 
come the  seat  of  the  secondary  tumours. 
The  lungs  are  far  more  frequently  affected 
than  any  of  the  other  organs,  a  fact  which 
strongly  supports  this  view  of  the  means  by 
which  general  infection  of  the  system  is 
produced.  As  is  shown  by  the  table  quoted 
above,  the  percentage  in  which  this  general 
dissemination  of  the  disease  occurs  is  much 
higher  in  each  variety  of  sarcoma  than 


that  of  the  local  recurrence  after  opera- 
tion. 

Although  most  commonly  seated  in  the 
articular  extremity  of  a  long  bone,  the  joint 
is  very  rarely  invaded.  The  bone  may  be 
almost  completely  destroyed,  forming  a 
mere  shell  aroimd  the  growth,  or  repre- 
sented by  a  few  bony  plates  upon  its  surface, 
but  the  cartilage  still  opposes  a  barrier  to 
its  entrance  into  the  joint.  Cases  are,  how- 
ever, recorded  in  which  the  tiunour  has 
passed  through  the  joint,  and  invaded  the 
opposite  bone  entering  into  the  articulation. 
In  the  periosteal  sarcomata  the  invasion 
usually  takes  place  through  the  synovial 
membrane,  but  in  this  case  also  it  is  a  very 
rare  occurrence. 

The  favourite  seat  of  both  the  central 
and  periosteal  sarcomata,  if  we  exclude  the 
jaws,  which  have  been  considered  in  another 
article,  is  the  articular  extremities  of  the 
long  bones,  and  one  epiphysis  is  more 
likely  to  be  attacked  than  the  other.  For 
example,  it  is  much  more  common  for  a 
sarcoma  to  arise  in  the  lower  end  of  the 
femur  and  the  upper  end  of  the  tibia  than 
in  any  other  parts  of  these  two  bones.  To 
quote  again  from  Gross's  admirable  article, 
it  will  be  seen  that  out  of  1G5  cases  which 
he  analysed, 
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The  femur 


67  instances 

46 
25 
13 

7 

6 

1  instance 


was  the  seat  of 
_  the  disease  in 

The  tibia 
The  humerus 
The  fibula 
The  uhia 
The  radius 
The  uhia  and  I 
radius  were  ) 

Thus  the  bones  of  the  lower  extremity 
are  far  more  frequently  affected  than  those 
of  the  upper,  the  femur,  tibia,  and  fibula 
being  the  seat  of  the  disease  in  76  per  cent, 
of  aE  his  cases. 

It  is  interesting  also  to  note,  in  an 
analysis  of  the  histological  structure  of  the 
tumours  in  these  same  cases,  that  the 
myeloid  or  giant-celled  sarcomata  formed 
about  42  per  cent,  of  the  entire  num- 
ber, and  that  the  central  tumours  collec- 
tively exceeded  the  periosteal  by  about 
18  per  cent.  We  have  already  shown  that 
the  central  are  less  malignant  than  the 
periosteal  sarcomata,  and  that,  of  the  central 
growths,  the  giant-celled  are  the  least  likely 
to  show  any  mahgnant  tendency. 

Symptoms  and  Diagnosis. — The  sarco- 
mata of  bone  occur  chiefly  at  an  early  age, 
by  far  the  larger  proportion  developing  be- 
fore the  thirtieth  year.  Their  favourite 
situation  has  been  akeady  discussed.  The 
external  contoiu:  of  these  growths  will  vary 
with  the  position  and  natm-e  of  the  timiom-. 
The  central  are  generally  spherical  in  outHne, 
wherever  they  may  be  situated,  whilst  the 
periosteal  sarcomata  are  long  and  fusiform 
in  the  shaft,  and  pyriform  at  the  extremities 
of  a  bone,  with  the  base  dfrected  towards 
the  articulation.  This  gradual  diffusion 
along  the  shaft  is  very  characteristic  of  a 
peripheral  sarcoma.  The  periosteal  tumour 
may  be  situated  at  first  only  on  one  side  of 
a  bone,  although,  as  a  rule,  it  quickly  sai- 
rounds  it  in  its  further  growth.  The  central 
will  have  a  distinct  bony  capsule  or  numer- 
ous bony  plates  upon  its  sm'face,  and,  if  the 
tumom-  be  soft  and  cystic,  will  often  yield 
a  sensation  of  '  egg-shell  crackling.'  The 
periosteal  growth  wiU  be  smooth  or  tuber- 
ous, with  no  bony  plates  upon  its  exterior. 

In  either  case,  the  density  and  resistance 
to  pressure  will  probably  vary  in  different 
parts,  the  tumour  being  in  some  cases  ex- 
ceedingly firm  and  in  others  so  soft  as  to  give 
rise  to  a  doubtful  sense  of  fluctuation.  But 
the  growths  may  also  be  uniformly  hard  or 
soft  throughout,  or  even  in  part  distinctly 
cystic.  Pulsation  is  of  fairly  frequent  occm*- 
rence  in  the  central  tiunours  of  the  long 
bones,  and  is  also  found  in  some  of  the 
multiple  periosteal  growths  of  the  flat  ones. 


If  pulsation  is  felt  in  the  articular  extremity 
of  a  long  bone,  it  may  fairly  be  assumed  that 
the  case  is  one  of  central  sarcoma.  It  has 
happened  to  the  writer  to  have  to  treat  a  case 
of  pulsation  over  an  area  of  about  half  an 
inch  in  diameter  on  the  inner  surface  of  the 
head  of  the  tibia,  in  which  there  was  no 
expansion  of  the  bone  and  no  tumour  to  be 
detected.  In  submitting  this  case  to  opera- 
tion, the  whole  of  the  interior  of  the  head  of 
the  tibia  was  found  excavated  and  replaced 
by  a  soft,  ahnost  fluid,  and  highly  vascular 
pulp.  This,  on  careful  examination,  proved 
to  be  a  myeloid  sarcoma.  The  size  to  which 
these  tumours  may  grow  varies  enormously, 
and  no  opinion  can  be  formed  as  to  their 
nature  from  this  circumstance  alone.  Some, 
whUe  still  quite  small,  will  have  produced 
general  infection  of  the  system;  whilst 
others,  which  have  assumed  gigantic  di- 
mensions, may  yet  not  return  after  com- 
plete removal.  Spontaneous  fractui-e  may 
occur  in  either  the  central  or  peripheral 
form  of  growth,  and  in  some  cases  is  the 
first  indication  of  the  disease.  If  no  swell- 
ing has  been  previously  present,  it  very 
quickly  appears  on  the  occm-rence  of  the 
fi'acture.  In  those  periosteal  cases  in  which 
calcification  or  ossification  takes  place, 
this  accident  is  not  likely  to  happen,  but 
in  the  softer  timiours,  which  extend  through 
the  Haversian  canals,  eroding  the  bone,  it 
is  as  prone  to  occur  as  in  the  central  sar- 
comata. Pain  is  almost  always  a  pro- 
minent symptom,  and  is  sometimes  very 
severe,  making  Hfe  so  intolerable  that,  on 
that  account  alone,  the  removal  of  the  part 
affected  may  seem  desirable.  It  is  per- 
haps less  frequent  in  the  myeloid  tumoinrs, 
but  in  the  other  forms  of  sarcomata  of  bone  it 
is  ahnost  invariably  present,  in  more  or  less 
severity,  throughout  the  course  of  the  dis- 
ease. Pain  is,  indeed,  often  the  first  symp- 
tom which  attracts  the  patient's  attention 
to  the  presence  of  a  swelling,  and  should 
always  be  looked  upon  as  of  gravest  import 
when  it  cannot  be  traced  to  the  distribution 
of  any  definite  nerve-trunk.  In  the  latter 
case  a  simple  tumomr  might,  from  its  ac- 
cidental position  and  pressure,  be  the  origin 
of  the  pain. 

The  rapidity  with  which  the  sarcomata 
of  bone  increase  in  size,  and  the  duration 
of  Hfe  without  operation  vary  enormously. 
It  is,  however,  upon  this  symptom  that  the 
diagnosis  chiefly  rests,  and  it  would  be,  in 
most  cases,  impossible  to  distinguish  the 
sarcomata  from  the  simple  tumours  of  bone, 
without  knowing  the  length  of  time  that 
the  swelling  had  existed.  As  a  rule,  the 
rate  of  increase  is,  in  the  former,  measured 
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'  by  months  or  even  weeks,  and  in  the  latter 
'.  by  years.    In  some  instances  there  may  be 

a  kmd  of  pause  in  the  rapidity  with  which 

the  disease  advances,  but,  generally,  the  in- 
1  crease  is  uninterrupted  in  its  progress  tiU 
I  death  occiors,  in  from  one  year  to  eighteen 

months  in  the  case  of  the  more  rapidly 
;  growing  tumours,  whilst  in  the  more  chronic 
;  forms  life  may  be  prolonged  for  two  or  even 
!  several  years. 

The  diagnosis  of  a  sarcoma  from  an 
i  innocent  tumour  of  bone  is  generally  easily 
:  formed  fr-om  the  history  of  its  rapid  growth, 

from  its  vai'3nng  consistence  in  different 

■  parts,  from  the  constant  presence  of  pain, 

;  and  from  the  weU-known  fact  that  it  is  of 
,  much  more  frequent  occurrence  than  any 

other  kind  of  growth  in  bone.  Some  diffi- 
,  culty  will  occasionally  arise  when  the  tu- 
'mour  is  exceedingly  firm,  of  considerable 

size,  with  a  clearly  defined  margin  and  a 
;  lobulated  surface.  If  of  slow  growth,  such 
;  a  tiunoiu'  would  natm-ally  be  considered  to 

■  be  a  simple  enchondfoma ;  when,  however, 
:  it  has  been  raj)idly  increasing  in  size,  the 
;  probabiUty  will  be  in  favour  of  a  sarcoma 
'  which  is  chondrifying ;  and  if  it  be  seated 
:  in  the  articular  extremity  of  a  long  bone, 

such  as  the  lower  end  of  the  femm*,  the  pro- 
!  bability  will  approach  a  certainty,  as  may 
:  be  gathered  from  the  remarks  in  the  pre- 
( cedmg  paragraphs. 

In  very  rare  and  exceptional  cases,  some 
!  forms  of  inflammation  of  bone  may  be  mis- 
:  taken  for  sarcoma,  especially  as  a  hectic 
:temperatm'e  is  not  rmlmown  in  some  in- 
:  stances  of  the  latter  affection.  The  soft 
•tissues  in  the  rapidly-growing  variety  of 
f  sarcoma  may  also  be  hot,  oedematous,  and 
infiltrated,  as  if  from  inflammation.  The 
converse  also  takes  place,  in  which  the  in- 
:  flammatory  affection  is  of  such  a  chronic 
'.  type  as  to  simulate  very  closely  the  early 

■  stage  of  a  central  sarcoma  of  bone.  Mis- 
takes of  this  kind  have  been  made,  and 

•  could  not,  apparently,  have  been  avoided. 
They  have  mostly  been  described  under 
;the  name  of  'necrosis  without  suppmra- 
'.  tion,'  to  which  and  its  clinical  distinction 
1  from  sarcoma  a  reference  will  be  found  in 
I  the  concluding  paragraph  of  the  article  on 
>Sakcoma.    In  any  doubtM  case  the  tu- 
imour  should  certamly  be  incised,  and,  if 
:  necessary,  the  bone  trephined,  so  that  no 
:  time  may  be  lost  in  excluding  or  confirm- 
i  ing  the  presence  of  a  mahgnant  tumour. 
There  should  be  no  difficulty  in  distinguish- 
:ing  a  sarcoma  of  the  articular  extremity 
•of  a  bone  from  disease  of  the  neighbouring 
joint ;  for,  even  in  the  rare  cases  of  inva- 
sion of  the  articulation  by  the  new-growth, 
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to  which  allusion  has  been  previously  made, 
the  occmrrence  only  takes  place  in  the  later 
stages  of  the  disease,  when  the  diagnosis 
win  probably  have  been  afready  made.  In 
the  case  of  the  tumom:,  the  joint  will  not 
be  uniformly  enlarged  nor  form  the  centre 
of  the  swelling ;  its  freedom  of  movement 
will  not  be  much,  if  at  aU,  impaired;  no 
pain  or  grating  will  accompany  its  action, 
and  no  improvement  will  be  produced  by 
the  perfect  rest  obtained  from  a  splint,  but, 
on  the  contrary,  the  tumour  vrill  continue 
to  increase  in  size. 

Pulsating  tumours  of  bone  will  be  found 
discussed  under  Osteo-aneukism,  but  there 
is  very  little  evidence  to  show  that  there 
is  any  other  growth  in  bone  giving  rise  to 
pulsation,  except  the  sarcomata  which  have 
been  already  described.  From  an  ordinary 
aneurism  in  the  groin  or  popHteal  space,  the 
diagnosis  may  at  times  be  attended  with 
considerable  difficulty.  The  points,  however, 
of  importance  would  be  the  situation  of  the 
tumom-,  which  might  be  out  of  the  line  of 
the  vessel  supposed  to  be  affected,  the  in- 
corporation of  the  growth  with  the  bone 
upon  or  within  which  it  is  placed,  the  pre- 
sence in  many  cases  of  bony  plates  upon  its 
surface,  the  ill-defined  outline  in  the  peri- 
osteal form  of  growth,  and  the  less  im- 
pulsive character  of  the  pulsation  as  con- 
trasted with  that  of  an  aneurism.  The 
arterial  pulse  below — as,  for  example,  at 
the  ankle — will  be  altered  or  possibly  ab- 
sent in  the  case  of  anemism,  whereas,  in 
the  pulsating  sarcoma,  it  will  be  of  the  same 
size  and  character  as  that  of  the  correspond- 
ing artery  of  the  opposite  limb.  On  com- 
pressing the  artery  above,  the  tuinom'  also 
cannot  be  much  diminished  in  size  by  pres- 
sure, whereas  the  aneurism  may  be  partially 
emptied,  and  the  soUd  growth  may  be  more 
easily  felt  and  appreciated.  That  it  is,  at 
times,  exceedingly  difficult  to  distinguish 
between  the  two  in  the  situations  mentioned- 
above,  is  evidenced  by  the  fact  that  arteries 
have  been  ligatured  by  the  most  experi- 
enced surgeons  for  timaours  supposed  to  be 
aneurisms,  which  have  subsequently  proved 
to  be  pulsating  sarcomata. 

Treatment. — Amputation  at  the  earliest 
possible  moment,  whenever  it  is  possible, 
is  undoubtedly  the  proper  treatment  to 
pursue.  The  only  question  of  importance  is 
the  site  of  operation.  Even  in  those  cases 
where  we  know  that  the  growth  will  almost 
certainly  return  elsewhere,  the  limb  should 
still  be  removed  if  the  patient  is  suffering 
any  pain.  And  there  are  very  few  cases  in 
wliich  pain  is  not  experienced,  which  steadily 
increases  in  severity,  and  may  be  entirely 
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relieved  by  operation.  The  best  plan  will 
be  to  take  the  individual  bones  seriatim 
and  to  discuss  the  operation  which  the  writer 
thinks  most  suitable  for  the  sarcomata 
which  aflect  them. 

In  the  case  of  the  tihia  ani  fibula,  which 
may  be  taken  together,  much  will  depend 
upon  whether  a  decided  opinion  can  be 
formed  as  to  the  central  or  peripheral  origin 
of  the  growth.  The  periosteal  sarcomata 
should  be  very  widely  removed,  as  they  have 
a  great  tendency  to  infiltrate  the  surroimd- 
ing  tissues.  Consequently,  when  it  is  quite 
clear  that  the  growth  is  a  periosteal  one, 
there  should  be  no  hesitation  in  amputat- 
ing through  the  lower  third  of  the  thigh  or 
thi-oughthe  knee-joint,  imless  there  is  plenty 
of  room  between  the  tumour  and  the  part 
immediately  involved  in  amputation  below 
the  knee.  If  a  periosteal  gi'owth  involve  only 
the  lower  part  of  the  tibia  or  fibula,  either 
of  the  two  latter  operations  would  be  feasible, 
provided  there  is  a  very  large  margin  of 
healthy  tissue  between  the  flaps  and  the 
tumour.  There  is  no  reason  to  suppose 
that  the  tumour  would  be  likely  to  return 
in  the  stump  of  the  tibia  in  the  amputation 
below  the  knee  if  these  conditions  be  ob- 
served; in  fact,  experience  rather  proves 
that  the  disease  more  frequently  retm-ns 
elsewhere.  But  there  are  very  few  cases  of 
sarcomata  in  tins  position  which,  when  they 
come  under  observation,  have  not  made 
such  rapid  progress  as  to  require  the  higher 
operation ;  and,  as  a  general  rule,  an  am- 
putation through  the  lower  third  of  the 
thigh  should  be  preferred  to  one  below  the 
knee.  If,  however,  the  case  is  one  of  peri- 
osteal sarcoma  in  the  upper  end  of  the 
tibia  or  fibula,  an  amputation  through  the 
middle  of  the  thigh  would  probably  be  in- 
dicated, as  there  would  scarcely  be  room  to 
form  healthy  flaps  in  an  amputation  thi'ough 
the  lower  third  of  the  femm-. 

The  central  sarcomata  will  allow  of 
more  lenient  treatment,  on  account  of 
their  malignancy  being  of  a  less  marked 
character.  An  amputation  may  therefore 
almost  certainly  be  performed  below  the 
knee  in  a  case  of  central  sarcoma  involv- 
ing the  lower  ends  of  tibia  or  fibula,  but 
the  sawn  surface  should  be  carefidly  exa- 
mined, for  fear  of  any  extension  of  growth 
along  the  medullary  cavity.  If  this  be 
found,  it  would  be  best  to  complete  the 
operation  by  removing  the  upper  end  of 
tibia  and  fibula— in  fact,  by  amputating 
through  the  knee-joint.  For  a  central  sar- 
coma of  the  upper  end  of  tibia  or  fibula, 
amputation  through  the  lower  third  of  the 
thigh  would  probably  be  sufficient,  if  there 


were  plenty  of  room  for  the  flaps.  In  the 
middle  of  the  shaft,  the  central  sarcoma  is 
likely  to  be  of  the  round  or  spindle-celled 
variety,  which  is  more  maUgnant  than  the 
myeloid.  It  would,  therefore,  be  wiser  to 
give  more  space  between  the  growth  and 
the  site  of  operation.  As  regards  the  enu- 
cleation of  a  central  sarcoma  from  the  bone 
in  which  it  is  situated,  it  is,  in  the  writer's 
opinion,  a  very  doubtfid  poHcy.  In  most 
cases,  the  bone  is  reduced  to  a  mere  sheU 
after  the  removal  of  the  growth,  and,  even 
if  successful,  so  far  as  the  tmnour  is  con- 
cerned, enucleation  would  be  unlikely  to 
leave  a  leg  capable  of  bearing  any  weight 
in  walking.  There  is  also  another  danger, 
which  occmTed  to  the  vsriter  of  this  article. 
The  tumom*  will  very  probably  encroach  so 
much  upon  the  neighbouring  joint  that,  after 
its  removal,  the  cartilage  only  may  be  left 
between  the  cavity  in  the  bone  and  that  of 
the  joint.  In  the  case  referred  to,  ampu- 
tation had  to  be  performed  a  week  or  two 
after  the  first  operation  on  account  of  a 
secondary  synovitis,  and,  when  the  limb 
was  removed,  the  condition  described  above 
was  found.  The  patient  made  an  excellent 
recovery,  and  has  had  no  recurrence  of  the 
disease  up  to  the  present  time,  which  is  two 
years  since  the  removal  of  the  limb.  Besec- 
tion  of  a  central  sarcoma  of  the  fibula,  with 
the  part  of  the  bone  affected,  has  been  suc- 
cessfully accompUshed  by  Langenbeck,  and 
might  certainly  be  attempted  if  the  disease 
were  not  too  far  advanced;  but  the  tibia 
could  scarcely  be  so  treated,  although  in 
the  case  of  a  myeloid  sarcoma  the  disease 
would  probably  not  return. 

If  there  is  any  doubt  as  to  the  nature  of 
the  gi-owth  and  the  consequent  site  of  opera- 
tion, it  would  be  best  to  make  an  incision 
into  the  centre  of  the  tumour,  when  its 
endosteal  or  peripheral  origin  woidd  be 
decided,  and  the  amputation  selected  on  the 
lines  indicated  above. 

In  the  femur  there  is  much  less  choice 
of  operation,  but  the  same  rules  which  have 
been  already  mentioned  will  guide  the 
surgeon  aright.  The  periosteal  sarcoma  of 
the  lower  articular  extremity  of  the  femur 
will  require  an  amputation  as  far  removed 
from  the  seat  of  the  tumour  as  is  consistent 
with  safety  to  the  patient's  life.  If  it  has 
abeady  spread  along  the  shaft,  the  limb 
should  be  removed  just  below  the  trochan- 
ters. If  the  disease  be  seated  in  the  centre 
of  the  femm-,  notliing  less  than  amputation 
at  the  hip-joint  ought  to  be  entertained, 
but  the  mortality  after  tliis  operation  is 
exceedingly  high.  It  is  right,  therefore, 
considering  the  immediate  danger  to  life, 
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that  the  nature  of  the  case  shoiild  he  fully 
explained  to  the  patient  or  his  fi-iends,  so 
that  they  may  judge  whether  the  risk  is 
worth  running  in  view  of  the  very  probable 
return  of  the  disease,  to  which  a  glance  at 
the  foregoing  table  will  recall  the  reader's 
attention.  What  difference  the  various 
later  modifications  of  amputation  at  the 
hip-joint  will  make  in  the  immediate  risk 
to  life,  future  experience  must  prove.  In 
the  ordinary  flap  operation,  the  soft  tissues 
'  are  retained.  Fm-neaux  Jordan's  method, 
which  is  so  suitable  for  cases  in  which 
excision  of  the  hip  has  been  imsuccess- 
ftd,  is  also  objectionable  in  periosteal  sar- 
comata for  the  same  reason.  Cutting  short 
flaps  frorn  without  inwards,  and  retaining 
as  little  of  the  deeper  tissues  as  possible, 
would  probably  be  the  best  for  the  patient, 
BO  far  as  recurrence  of  the  growth  is  con- 
cerned. The  immediate  risk  to  life  from 
shock  might  then  be  avoided  by  sawing 
through  the  trochanters  instead  of  dis- 
articulating at  the  hip,  provided  of  course 
the  growth  did  not  extend  too  far  along 
the  shaft  of  the  femur  to  make  this  modi- 
fication of  the  operation  undesirable.  For 
a  periosteal  sarcoma  of  the  upper  extremity 
of  the  femur  no  operation  ought,  in  the 
writer's  opinion,  to  be  undertaken.  The 
patient  would  almost  certainly  succumb  to 
the  direct  effects  of  the  treatment,  if  the 
operation  were  sufficiently  extensive  to  take 
away  the  parts  infiltrated  by  the  disease. 
The  sarcoma  would  also  probably  retm-n  in 
the  stump  before  the  wound  had  closed, 
and  little  or  nothing  would  have  been 
gained  by  the  operation. 

The  central  timaours  may  be  treated,  as 
in  the  case  of  the  tibia  and  fibula,  with 
greater  leniency,  particularly  if  there  is 
reason  to  suppose  that  the  case  is  one  of 
myeloid  sarcoma.  A  much  larger  propor- 
tion of  the  central  growths  are  limited  to 
the  lower  epiphysis  of  the  femur  than  is  the 
case  in  the  periosteal  sarcomata.  They 
are,  also,  much  less  likely  to  be  diffused  in 
the  surrounding  tissues,  so  that  an  amputa- 
tion through  the  middle  of  the  thigh  wiU, 
in  most  cases,  be  sufficient  for  a  central 
tumour  of  the  lower  epiphysis.  The 
sawn  surface  of  the  femur  must  be  care- 
faUy  examined,  and  if  there  be  any  doubt 
as  to  the  possible  extension  of  the  disease 
along  the  medullary  canal,  another  section 
must  be  made  tiU  a  perfectly  healthy  part 
is  reached.  For  a  central  tumom-  of  the 
middle  of  the  shaft,  amputation  through 
the  trochanters  or  a  disarticulation  at  the 
hip  rnight  be  performed ;  the  decision,  as 
to  which  would  be  the  best  operation,  being 


made  according  to  the  special  features  of 
the  case. 

For  a  central  tumour  in  the  upper  end 
of  the  femur,  disarticulation  at  the  hip-joint 
should  certainly  be  undertaken,  if  there  be 
any  chance  of  the  patient  sm-viving  the 
immediate  risks  of  the  operation.  This 
would  give  by  far  the  best  prospect  of  per- 
manent recovery  from  the  disease  ;  but  if, 
from  any  special  reason,  this  was  thought 
undesirable,  resection  of  the  head,  neck, 
and  great  trochanter  might  be  attempted. 
The  immediate  risk  to  life  would  probably 
not  be  so  great,  but  the  subsequent  progress 
of  the  case  would  be  much  more  exhaust- 
ing to  the  patient's  strength  than  in  exci- 
sion for  disease  of  hip,  and  recm-rence  of  the 
growth  would  be  more  likely  to  take  place 
than  after  amputation.  Still,  if  the  disease 
were  not  too  far  advanced,  it  would  cer- 
tainly be  right  to  give  the  patient  this  last 
chance,  in  the  case  of  a  central  sarcoma  of 
the  upper  epiphysis  of  the  femur.  It  is 
well  to  bear  in  mind  that  the  haemorrhage 
in  such  an  operation  would  probably  be 
very  considerable,  if  one  may  judge  from 
the  records  of  cases  of  resection  for  sar- 
comata in  other  bones. 

In  the  forearm  the  same  distinction 
should  be  made  between  the  central  and 
peripheral  tumom's,  the  latter  requiring 
amputation  tln'ough  the  elbow  or  just 
above  the  condyles  of  the  humerus,  accord- 
ing to  the  position  and  extent  of  the 
primary  grovrth.  In  some  of  the  rapidly 
growing  '  periosteal  tumom-s,  the  disease 
extends  very  quickly  along  the  muscles 
and  their  sheaths.  "Where  this  appears  to 
be  probable,  from  the  infiltrating  nature  of 
the  growth  and  its  rapid  increase  in  size, 
the  amputation  should  be  done  at  the 
junction  of  the  middle  and  lower  third  of 
the  arm,  above  the  humeral  attachments  of 
the  muscles  of  the  forearm.  The  central 
sarcomata  are  almost  entirely  limited  to 
the  lower_  third  of  the  radius  and  uhia, 
and  may  in  many  cases  be  removed  by 
enucleation  or  resection.  In  the  case  of 
the  uhia,  the  latter  operation  is  particu- 
larly favourable,  as  it  may  be  done  with- 
out opening  the  wrist-joint.  Should  there 
be  a  doubt  as  to  its  central  or  peripheral 
origin,  an  incision  ought  to  be  made  and 
the  finger  introduced,  for  if  it  proved  to  be 
a  central  sarcoma,  but  yet  too  extensive 
for  enucleation  or  resection,  amputation 
might  still  be  performed  through  the  upper 
third  of  the  forearm,  if  the  soft  parts  were 
not  abeady  infiltrated. 

In  the  humerus,  disarticulation  of  the 
shoulder -joint  will  probably  be  required  for 
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both  forms  of  disease.  The  periosteal, 
which  is  nearly  always  situated  in  the 
shaft  of  the  bone,  must  be  treated  in  this 
manner  on  account  of  the  principles  already 
enunciated  in  speaking  of  the  other  bones ; 
and  the  central,  which,  with  very  few  ex- 
ceptions, has  its  origui  ia  the  upper  epi- 
physis, most  frequently  requires  this  opera- 
tion fi"om  the  large  size  and  extensive 
nature  which  a  central  saxcoma  so  rapidly 
assumes  in  this  ^losition.  Eesection  of  the 
upper  end  of  the  humerus  has  been  per- 
formed with  a  large  portion  of  the  shaft, 
but  hitherto,  so  far  as  the  writer  has  been 
able  to  learn,  without  success.  In  the 
amputation,  the  skin  only  should  be  re- 
tained, especially  ia  the  XDeriosteal  cases, 
as  there  can  be  no  object  in  keeping  the 
deltoid.  The  outer  half  of  the  clavicle 
and  a  portion  or  the  whole  of  the  scapula 
have  also  been  removed  at  the  same  time, 
where  these  parts  were  involved  in  the 
disease. 

Portions  of  the  pelvis  may  at  times,  in 
quite  the  early  stage  of  the  disease,  be 
capable  of  removal,  but  the  possibiHty  of 
doing  this  wiU  always  be  exceptionally 
rare.  The  same  may  be  said  of  .the  clavicle 
and  sternum.  The  scajjula  has  been  more 
frequently  attacked  by  the  surgeon's  knife 
for  sarcoma.  The  inferior  segment,  when 
that  alone  is  involved,  may  be  very  rapidly 
and  successfully  removed ;  but  the  excision 
of  the  whole  scapula,  with  the  arm  and 
outer  portion  of  clavicle,  is  a  very  formid- 
able operation,  comparable  in  its  results 
with  disarticulation  at  the  hip.  The  new 
growth  is  also  almost  certain  to  reappear 
in  the  lungs. 

The  prognosis  of  the  sarcomata  of  bone 
may  be  gathered  fr'om  what  has  been  pre- 
viously said  as  to  their  malignancy.  But, 
after  the  tumoiu-  has  been  removed  and 
examiued,  a  much  safer  opinion  can  be  given 
as  to  the  probable  result.  It  would  be 
wiser,  therefore,  to  withhold  any  definite 
opinion  tUi  the  necessary  operation  has 
been  performed. 

If  the  tumour  proves  to  be  a  myeloid 
saj-ooma  and  has  been  very  freely  removed, 
every  hope  of  a  permanently  successful  re- 
sult may  be  entertained.  But  if  it  has  only 
been  enucleated  or  resected,  a  definite 
opinion,  with  our  present  knowledge  and 
experience,  must  stUl  be  withheld  for  a 
time.  Should  it  return,  amputation  may 
yet  be  performed  with  every  hope  of  per- 
manent success.  The  other  central  timioiurs, 
although  more  favoiu-able  than  the  perios- 
teal, are  not  so  benign  as  the  myeloid. 
A.ccording  to  Gross,  if  calcareous  or  osseous 


deposits  are  found  in  any  of  the  central 
sarcomata,  they  are  much  more  likely 
to  recur.  If,  after  removal,  the  periosteal 
nature  of  the  tumour  is  confirmed,  the 
prognosis  becomes  much  more  grave,  as 
the  majority  return  either  locally  or  by 
general  dissemination  ;  in  the  spindle-ceUed 
variety,  metastasis  occurred  in  Gross's  cases 
in  the  proportion  of  100  per  cent. 

Cystic  Tumoues  of  Bone  may  be  di- 
vided into  four  classes — 

(1)  Those  which  are  connected  with  the 
teeth,  and  which  wiU  be  found  described 
under  Jaws,  Diseases  of  the. 

(2)  Those  which  are  due  to  some  other 
and  more  important  growth.  They  are 
here  only  an  accidental  formation,  and  must 
not  be  considered  apart  fr-om  the  disease 
in  which  they  arise.  For  example,  they 
are  found  in  the  enchondromata,  especially 
in  the  myxomatous  variety.  Cavities,  con- 
taining serous  and  bloody  fluid,  are  also 
not  tmcommon  in  the  central  sarcomata, 
and  were  often  described  in  former  days 
tmder  the  name  of  '  spina  ventosa.'  The 
large  majority  of  cystic  tumours  of  bone 
occur  under  one  or  other  of  these  two  head- 
ings, and  the  reader  must  refer  to  the  pre- 
ceding pages  for  an  accoimt  of  then*  origin. 

(3)  Simple  cysts  of  bone  must  be  excep- 
tionally rare.  They  have,  however,  been 
described,  but  not  in  recent  times,  so  that, 
until  a  modem  microscopical  examination 
has  been  made  of  siich  a  tumour,  we  cannot 
feel  sure  that  some  new  growth  is  not,  after 
aU,  the  cause  of  the  cystic  development. 

(4)  Hydatids  may  also,  although  very 
rarely,  produce  cystic  cavities  in  bone. 
Several  specimens  are  preserved  in  the 
museums  of  St.  Thomas's  and  Guy's  Hos- 
pitals. The  bone  becomes  thin  and  expanded, 
and  gives  rise  to  the  symptoms  of  a  central 
cystic  tumour.  If  this  can  be  tapped,  a 
diagnosis  may  be  made  by  a  microscopical 
and  chemical  examination  of  the  fluid  that 
is  withdrawn.  See  Hydatids.  But,  from 
the  histories  of  some  of  the  recorded  cases, 
it  would  appear  that  a  fr'acture,  occur- 
ring spontaneously  and  from  some  very 
trivial  cause,  is  sometimes  the  first  indica- 
tion of  the  disease,  and  an  operation,  which 
has  been  undertaken  for  the  resection  of  the 
fractured  ends  of  the  bone,  has  demon- 
strated the  nature  of  the  case  by  the  escape 
of  hydatids  through  the  wound. 

The  treatment,  that  must  be  adopted  for 
hydatids  of  bone,  mil  vary  with  the  amount 
of  absorption  and  destruction  of  the_  osseous 
tissue.  If  a  mere  shell  is  all  that  is  left  of 
one  of  the  longer  bones,  it  may  be  necessary 
to  amputate.    But  in  the  flat  bones,  and  in 
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those  cases  of  the  longer  hones  in  which 
such  extensive  destruction  has  not  taken 
place,  the  hydatids  and  the  cyst- wall  may 
be  carefully  removed  and  scraped  away, 
aoad  the  wound  left  to  fiU  by  gi-anulation.  _ 

Pulsating  Tumoues  of  Bone. — It  is 
probable  that  nearly  all  the  pulsatile 
tumom's  of  bone  are  central  sarcomata,  for 
an  account  of  which  see  preceding  pages. 
This  question  is  also  discussed  imder  Osteo- 
Aneurism,  where  another  condition,  which 
must,  however,  be  exceedingly  rare,  is 
described  as  producing  pulsation  in  bone. 

Carcinoma  of  Bone,  as  a  primary  dis- 
ease, is  almost  imlmown ;  in  fact,  it  is 
beUeved  by  many  to  be  impossible,  as  there 
are  no  epithehal  tissues  firom  which  it  could 
arise.  Secondary  growths  are  not  un- 
common, especially  after  scirrhus  of  the 
breast.  In  these  cases,  carcinoma  may  de- 
velop in  the  cancellous  tissue  of  almost  any 
of  the  bones,  and  may  give  rise  to  sponta- 
neous fracture,  or  only  be  discovered  jposi 
mortem  in  the  bodies  of  the  vertebrae. 

Epithelioma  rarely  gives  rise  to  second- 


ary growths  ia  bone,  but  often  enough 
involves  and  partially  destroys  it  by  direct 
extension  from  the  primary  growth,  as  in 
the  lip  and  tongue.  Cancer  of  bone  must 
therefore  be  looked  for  under  Sarcoma  of 
Bone.  H.  H.  Clutton. 

TYLOSIS.— Tylosis  or  tyloma  is  the 
name  given  to  an  hypertrophy  of  the  epi- 
dermis. It  consists  of  a  homy  mass,  which 
may  be  of  any  size.  It  occurs  chiefly  on 
the  pahns  and  soles,  but  it  may  develop  on 
any  part  of  the  body  exposed  to  constant 
friction  or  pressure.  Thus,  on  the  hand  it 
may  be  caused  by  gymnastic  exercises, 
cricket,  rowing,  or  any  occupation  calling 
for  the  excessive  use  of  the  part,  and  on 
the  feet,  at  times,  the  imequal  pressure  of  the 
shoe  produces  a  thick  and  horny  mass, 
causing  great  pain  and  inconvenience  in 
walking. 

Treatment. — Similar  to  that  for  hard 
corn.   See  Corns.      Malcolm  Morris. 

TYMPANUM,  Aflfections  of  the.— 
See  Ear,  Middle,  Diseases  of  the. 
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TTLCERATipiSr.  —  Definition.— A  pa- 
thological process  ia  which  the  affected 
tissues  undergo  softening  and  molecular 
death,  and  are  cast  off,  partly  in  a  minutely 
disintegrated,  and  partly  in  a  Uquid  state 
forming  a  discharge  or  ichor.  The  mole- 
cvHax  death,  minute  disintegi'ation,  and 
liquefaction  of  the  affected  tissues  distin- 
guish ulceration  from  sloughing  and  gan- 
grene, in  which  the  tissues  die  en  masse, 
and,  retaining  their  cohesion,  are  thrown  off 
in  the  form  of  a  slough  or  sphacelus.  The 
above  definition  of  ulceration  chiefly  applies 
to  the  process  as  it  occurs  in  the  skin  and 
mucous  membrane,  or  morbid  growths  in 
connection  with  these  structures,  and  in  the 
deeper  tissues  when  exposed  in  an  open 
•wound. 

Causes. — The  process  of  ulceration  is 
preceded  by  the  infiltration  of  the  affected 
part  with  morbid  products,  which  may  be 
either  of  inflammatory  origin,  or  due  to  the 
less  understood  departure  from  nonnal  nu- 
trition that  occurs  in  the  formation  of  new 
growths.  The  causes  of  ulceration,  there- 
fore, looked  at  broadly,  resolve  themselves 
into  the  causes  of  inflammation  and  of  new 
growths.   These  will  be  found  fully  dis- 


cussed, so  far  as  they  are  known,  in  the 
articles  on  these  subjects.  As  regards  ulcers 
of  the  iuteguments,  however,  with  which 
this  article  is  chiefly  concerned,  there  are 
certain  well-recognised  causes,  whether  in- 
flammatory or  other,  which  will  need  special 
mention.  These  may  be  divided  into  the 
predisposing  and  the  exciting. 

1.  The  predisposing  causes  are  —  (a) 
Certain  constitutional  conditions  of  the 
system,  such  as  exist  in  struma  and  syphi- 
Hs,  in  some  fevers,  in  the  old,  and  in  the 
badly  nourished  and  cachectic  generally. 
(b)  An  alteration  or  defect  in  the  circula- 
tion of  blood  through  thepa/rt :  for  example, 
a  feeble  circulation,  such  as  often  exists 
in  the  lower  limbs  of  old  people ;  a  deficient 
supply  of  blood,  such  as  occm's  in  scar- tissue 
or  in  consequence  of  atheromatous  or  other 
degeneration  of  arteries ;  and  an  excessive 
supply  of  blood,  such  as  occmrs  in  chroni- 
cally congested  and  inflamed  parts,  and  in 
limbs  the  subject  of  varicose  veins,  (c)  An 
alteration  or  defect  in  the  iierve-supply  of 
the  part,  such  as  ensi;es  upon  division  or 
other  injmy  of  a  nerve-trunk,  or  disease 
or  injury  of  the  nerve-centres— a  familiar 
example  of  this  predisposing  cause,  when 
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combined  with  the  exciting  one  of  pressure, 
",s  seen  in  the  bed-sores  which  occur  after 
Injimes  of  the  cord  in  fractures  of  the 
spme.  (d)  The  infiltration  of  the  tissue 
ivith  certain  morbid  growths,  as  lupus 
or  epithelioma. 

2.  The  exciting  causes  may  often  be  very 
slight — indeed,  so  sHght  as  to  escape  notice. 
They  maybe  dividedinto — {a)  Direct  injury 
of  the  ^art,  as  from  cuts  and  blows  of  aU 
lands,  continued  pressure,  chafing  or  rub- 
bing the  part,  the  appUcation  of  irritating 
ointments,  or  chemical  agents  as  acids  or 
alkahes,  and  burns  and  scalds.  (&)  Irrita- 
tion produced  by  the  presence  of  foreign 
bodies  in  the  jpart,  such  as  a  thorn,  bullet, 
&c.,  or  of  extravasated  and  putrid  secretions, 
as  lu-ine,  fseces,  bile,  synovial  fluid,  &c.  (c) 
Inoculation  with  certain  specific  poisons, 
as  those  of  soft  chancre,  hospital  gangrene, 
&c.  (d)  The  presence  of  certain  morbid 
yowths,  as  lupus,  epithelioma,  &c. 

Pathology. — The  process  of  ulceration 
Jiay  perhaps  be  best  studied  as  it  occurs  in 
Jhe  skin,  as  the  result  of  inflammation.  The 
part  is  hot,  red,  and  swollen.  The  cuticle 
in  the  centre  of  the  inflamed  spot  softens, 
and  is  separated  or  rubbed  off.  The  sore 
thus  left  gradually  enlarges  ia  depth  and 
extent,  by  the  melting  away  as  it  were  of 
the  inflamed  tissues  surrounding  it ;  and  an 
ulcer  is  produced,  exuding  an  ichorous  and 
sanious  discharge.  Under  appropriate  treat- 
ment, the  surrounding  inflammation  now 
subsides,  the  destructive  process  ceases,  the 
surface  of  the  iilcer  becomes  covered  with  a 
number  of  minute  red  points  called  granu- 
lations, the  discharge  assumes  the  characters 
of  healthy  pus,  and  the  ulcer  gradually  con- 
tracts and  skins  over  fr'om  the  margins,  tUl 
finally  the  raw  sm'face  is  covered,  and  a  scar 
or  cicatiix  remains  at  the  seat  of  the  former 
wound. 

The  minute  changes  which  occm'  in  the 
comrse  of  the  phenonema  above  described 
are  as  follows : — The  tissues  at  the  focus  of 
inflammation,  where  stasis  has  akeady 
occurred,  become  infiltrated  with  serous  ex- 
udation and  leucocytes  which  have  escaped 
from  the  blood-vessels.  This  leads  to  the 
increased  proliferation  of  the  cells  of  the 
cuticle,  which  are  pushed  forward  before 
they  have  had  time  to  assume  their  horny 
characters ;  and  the  cuticle  thus  softened 
readily  separates,  leaving  the  dermis  raw 
and  exposed.  The  infiltrated  tissues  are 
now  softened  and  disintegrated  by  the  pres- 
sure of  the  leucocytes,  which,  in  their  turn, 
also  undergo  degeneration,  and  are  cast  off 
along  with  the  liquefied  and  miniitely  dis- 
integrated tissues,  forming  a  discharge  or 


ichor.  Thus  the  ulcer  spreads  in  depth  and 
extent.  But  if  now  the  caxise  of  the  ulcera- 
tion is  removed,  the  circulation  in  the  sur- 
rounding blood-vessels  resumes  its  healthy 
characters,  the  abnormal  exudation  of  serum 
and  leucocytes  ceases,  and  whilst  the  ex- 
posed surface  of  the  infiltrated  tissue  stUl 
degenerates  into  pus,  loops  of  deUcate  blood- 
vessels grow  out  from  the  neighbouring 
capillaries,  permeate  the  deeper  layers  of 
the  infiltrated  tissues,  and  become  sur- 
rounded with  smaU  round  cells,  formed 
either  fi'om  the  leucocytes  or  the  ceUs  of 
the  original  tissue.  These  cells  are  united 
by  a  homogeneous  intercellular  substance, 
and,  together  with  the  capillary  loops,  con- 
stitute the  granulations,  or  more  correctly 
speaking  the  granulation-tissue.  Under 
healthy  conditions,  the  growth  of  the  granu- 
lation-tissue proceeds  more  rapidly  than 
its  superficial  degeneration  into  pus,  and 
so  the  ulcer  is  fiUedup.  New  epitheHum  is 
now  formed  fr'om  the  old  epitheUiun  at  the 
margin  of  the  ulcer,  and  gradually  spreads 
over  the  surface  of  the  granulations  till  the 
ulcer  is  finally  skinned  over.  Islets  of  epi- 
thehimi  are  sometimes  seen  springing  up 
on  the  surface  of  the  granulations,  uncon- 
nected with  the  epithehiun  of  the  margins  ; 
but  it  is  probable  that  this  only  occurs  when 
portions  of  the  papillary  layer,  with  ceUs  of 
the  rete  Malpighu,  have  escaped  the  ulcera- 
tive destruction.  The  granulation-tissue  is 
developed  into  fibrous  tissue ;  this  slowly 
contracts,  obHteratiug  many  of  the  blood- 
vessels, and  reducing  the  size  of  the  ulcer  ; 
tin  at  length  a  smooth,  white,  fibrous  cica- 
trix, devoid  of  papiUee,  sweat-ducts,  hair- 
foUicles,  and  lymphatics,  and  but  poorly 
suppUed  vsdth  blood-vessels,  alone  remains 
to  indicate  the  seat  of  the  recent  sore. 

In  the  ulcerative  process  by  which  a 
portion  of  gangrenous  tissue  is  separated 
from  the  Uving,  the  same  pathological 
changes  ensue,  and  are  ftdly  described 
under  Gangrene. 

When  ulceration  occm's  in  a  morbid 
growth,  as  in  epithehoma,  the  process  of 
ulceration  is  essentially  similar ;  the  tissues 
are  softened  and  disintegrated  hj  the  pres- 
sure of  the  infiltrating  cells,  and  are  cast 
off  in  the  form  of  a  discharge  or  ichor.  In 
this  case,  however,  the  process  is  not  the 
result  of  inflammation  ;  the  infiltrating  cells 
are  not  leucocytes,  but  those  of  the  morbid 
growth ;  and  the  process  is  one  of  continued 
destruction,  showing,  as  a  rule,  no  tendency 
towards  repair. 

The  treatment  of  ulceration  is  given  in 
detail  imder  the  various  Ulcers. 

W.  J.  Walsham. 
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ULCERS. — When  the  process  of  iilcera- 
tion,  whether  the  result  of  inflammation  or 
of  the  breaking  down  of  a  morbid  growth, 
involves  the  fi"ee  sm-face  of  either  the  skin 
or  mucoiis  membrane,  a  loss  of  substance 
ensues,  and  the  open  sore  thus  left  is  called 
an  xilcer.  An  ulcer,  however,  is  not  always 
produced  by  the  process  of  ulceration  alone, 
but  frequently  by  the  processes  of  ulceration 
and  gangrene  combined ;  as  when  a  portion 
of  skin  from  an  injury  or  other  cause  dies, 
and  the  gangrenous  piece  is  thrown  off  by 
the  process  of  ulceration.  The  term  ulcer, 
moreover,  is  often  appHed  to  any  open  granu- 
lating wovmd,  left  either  as  the  resvilt  of  an 
injury  or  of  a  surgical  operation.  The  pro- 
cess by  which  an  ulcer  is  produced  has 
ah'eady  been  discussed  under  Ulceration. 
It  now  remains  to  describe  the  various 
forms  of  vilcers  that  are  met  with  in  surgical 
practice,  with  their  diagnosis  and  treatment. 

Varieties  of  Ulcers. —  The  names  by 
which  ulcers  are  known  have  been  derived 
either  from  the  local  condition  of  the  ulcer 
itself  or  from  its  specific  cause.  Thus,  when 
the  process  of  ulceration,  however  produced, 
has  ceased,  and  the  surface  of  the  sore  has 
become  covered  by  healthy  granulations, 
the  ulcer  is  said  to  be  healthy  or  healing  ; 
when  from  any  cause,  as  the  too  prolonged 
use  of  emoUient  apphcations,  the  granula- 
tions become  pale  and  watery,  it  is  spoken 
of  as  oedematous  or  weaTc ;  or  if,  from  ob- 
struction to  the  venous  circulation  in  con- 
sequence of  excessive  contraction  of  the  sur- 
rounding tissues  (as,  for  example,  in  ulcers 
following  bums),  the  granulations  become 
protuberant  and  turgid,  it  is  termed  ex- 
uberant or  fungous.  "When  an  ulcer  is 
attended  by  signs  of  acute  or  sub-acute  in- 
flanamation,  it  is  called  inflammatory  or  in- 
flamed, the  former  term  being  generally 
apphed  to  an  ulcer  having  an  acute  inflam- 
matory origin,  and  presenting  signs  of  in- 
flammation from  the  first ;  whilst  the  latter 
is  used  to  indicate  that  the  inflammation  is 
a  mere  accidental  condition,  the  result  of 
local  irritation,  engrafted  on  any  form  of 
ulcer  whatever  its  previous  characters.  If 
the  inflammation  is  very  acute,  and  the 
ulceration  is  accompanied  by  sloughing  or 
by  very  rapid  destruction  of  the  tissues,  the 
ulcer  is  spoken  of  as  sloughing  or  phage- 
deenic.  If,  on  the  other  hand,  the  inflam- 
mation is  of  a  chronic  character,  and  the 
edges  and  surroimdings  of  the  xdcev  become 
thickened  and  infiltrated  with  inflammatory 
products,  it  is  termed  callous  or  indolent. 
An  ulcer,  moreover,  whatever  its'  other 
characters,  is  often  styled  va/ricose  when 
associated  with  or  dependent  upon  a  vari- 


cose condition  of  the  veins  of  the  leg;_  ecze- 
matous  if  smTOunded  with  an  eruption  of 
eczema ;  hemorrhagic  when  subject  to 
bleeding ;  painful,  newralgio,  or  i/rrHahle 
when  attended  with  excessive  pain;  and  cold 
when  occurring  on  the  extremities  of  old 
people  with  a  feeble  circulation.  Again,_a8 
the  result  of  certain  constitutional  dyscrasise, 
ulcers  present  weU-marked  characters,  and 
are  named  after  the  affections  producing 
them.  Such  are  the  gouty,  the  scorbutic, 
the  strumous,  and  the  syphilitic ;  whilst 
ulcers  due  to  the  breaking  down  of  morbid 
growths  are  denominated  lupoid,  rodent, 
sarcomatous,  epitheliomatous,  carcinoma- 
tous, according  to  the  nature  of  the  growth 
preceding  them. 

The  characters,  diagnosis,  and  treatment 
of  most  of  the  above-mentioned  ulcers  wiU 
next  be  given  in  detail.  In  studying  them, 
however,  it  should  be  borne  in  mind  that, 
in  actual  practice,  many  minor  shades  of 
difference  in  the  local  condition  of  ulcers  are 
constantly  met  with,  and  that  it  may  be, 
therefore,  difficult  or  sometimes  impossible 
to  assign  to  any  given  tdcer  an  exact  place 
in  a  nosological  table.  The  local  characters 
of  an  ulcer,  moreover,  are  subject  to  con- 
tinual changes ;  an  ulcer  which  at  one  time 
is  callous  may  at  another  be  inflamed,  and 
at  another  sloughing.  Fm-ther,  ulcers  of 
specific  origin  may  have  then'  character- 
istic features  so  obscm-ed  by  inflammatory 
or  other  local  complications,  that  it  may 
not  be  untfl.  these  have  been  subdued  by  rest 
and  appropriate  treatment  that  the  dia- 
gnosis can  be  determined. 

I.  Ulcers  whose  Characters  depend 
UPON  THEIR  Local  Condition. — The  Heal- 
ing, Healthy,  or  Simple  Ulcer. — The  situa- 
tion, and  at  first  the  size  and  shape  of  this, 
must  necessarily  depend  upon  the  original 
ulcer  of  which  it  is  the  healing  form.  The 
edges  are  neither  raised  nor  depressed,  in- 
verted nor  everted,  but  smooth  and  shelv- 
ing, the  healthy  sun'ounding  skin  shading 
oft"  into  a  thin  bluish-white  and  ghstening 
film,  which  extends  over  and  is  finally  lost 
on  the  circumferential  granulations.  The 
base,  unless  the  ulcer  has  been  very  deep, 
is  level,  or  but  shghtly  depressed  below  the 
sm-faoe  of  the  sm-roimding  parts,  and  is 
covered  with  small,  pointed,  florid  granula- 
tions, not  painful,  and  not  readily  bleeding 
when  Hghtly  touched.  The  discharge  is 
small  in  quantity,  and  consists  of  laudable 
pus. 

Treatment. — The  ulcer,  as  the  name 
imphes,  is  a  heahng  one,  and  the  less  it  is 
meddled  with  the  better.  Eest,  and  a  Hght 
di-essing  of  wet  lint  to  protect  it  J&.-om  fi-ic- 
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tion  or  other  soiu'ce  of  irritation,  and  the 
gentle  cleansing  of  the  surrounding  skin  at 
each  dressing,  ai-e  all  that  are  requu'ed. 
"When  the  wound  is  very  large,  healing 
may  be  hastened  by  skin-grafting.  See 
Grapting.  Dr.  Hamilton  of  Aberdeen  has 
recently  proposed  grafting  with  smaU  por- 
tions of  sponge,  as  a  means  of  promoting 
the  filling  up  of  deep  and  healthy  ulcers. 
The  writer  has  seen  this  method  tried  in 
several  instances  at  St.  Bartholomew's 
Hospital,  but  the  results  were  not  satisfac- 
tory. The  granulations  grew  into  the  sponge 
in  the  way  described  by  Dr.  Hamilton,  but 
the  wound  did  not  skin  over,  and  the  por- 
tions of  sponge,  filled  with  granulations  and 
consequently  adherent  to  the  wound,  re- 
mained in  this  state  for  many  months ;  and 
it  was  not  imtil  infinite  trouble  had  been 
taken  in  picking  out  the  sponge  with  forceps, 
from  time  to  time,  that  the  ulcers  were  at 
last  induced  to  heal.  Cicatrisation  was  cer- 
tainly considerably  delayed  in  these  cases. 

The  Exuberant  or  Fungous  Ulcer  is 
characterised,  as  its  name  hnpHes,  by  the 
overgrowth  of  its  granulations,  a  condition 
due  to  obstructed  venous  retm-n,  and  hence 
frequently  met  with  after  bui-ns  and  other 
injuries  followed  by  the  undue  contraction 
of  the  surrounding  tissues.  The  granula- 
tions, which  rise  up  above  the  surface  and 
often  considerably  overhang  the  edges  of 
the  ulcer,  are  tm'gid  ajid  congested,  of  a  dark 
red  colour,  redimdant,  and  closely  packed 
together ;  they  readily  bleed,  and  are  covered 
with  a  purulent  discharge.  The  edges  and 
surrounding  skin  are  healthy. 

Treatment.  —  SoUd  nitrate  of  silver 
ehould  be  applied  occasionally  rmtil  the 
sm-face  of  the  ulcer  has  been  reduced  to  the 
level  of  the  surrounding  parts,  and  the  sore 
then  treated  as  described  under  Healing 
TJlcer. 

The  (Edematous  or  Weak  Ulcer,  like  the 
exuberant  or  fungous  variety,  is  character- 
ised by  the  uprising  of  the  granulations 
above  the  surface  of  the  surrounding  skin ; 
but  instead  of  being  turgid  and  dark  red 
from  excess  of  venous  blood,  the  granula- 
tions are  pale,  flabby,  bulbous,  semi-trans- 
lucent, watery,  and  oedematous.  They  are 
soft,  easUy  broken,  and  readily  slough,  and 
are  covered  with  a  profuse  and  watery  dis- 
charge. The  edges  of  the  ulcer  are  smooth, 
flat,  or  sHghtly  rounded,  and  the  surround- 
ing parts  are  healthy.  This  ulcer  generally 
occurs  in  connection  with  scrofulous  bones 
and  joints ;  but  any  ulcer  may  become 
o3dematous  if  healing  is  delayed,  especially 
where  poultices  or  other  relaxing  applica- 
tions have  been  too  long  continued. 


Treatment. — Equably  appUed  pressure 
to  the  surface  of  the  ulcer,  painting  the 
granulations  with  a  strong  solution  of  nitrate 
of  silver,  or  destroying  them  by  sohd  nitrate 
of  silver  and  afterwards  applying  astringent 
lotions,  is  the  local  treatment  generally 
required.  It  should  be  combined  with  the 
internal  use  of  tonics,  cod-Uver  oil,  and  a 
generous  diet. 

The  Inflammatory  Ulcer. — All  ulcers 
due  to  inflammation  might,  dmring  their 
formation,  with  propriety  be  styled  inflam- 
matory ;  but  the  term  has  been  restricted 
to  those  in  which  inflammation  of  the  siur- 
rounding  integuments  is  the  most  marked 
phenomenon.  Such  ulcers  generally  depend 
upon  some  constitutional  derangement,  such 
as  may  be  induced  by  gout,  excessive  driok- 
ing,  &c.,  and  are  usually  accompanied  by 
more  or  less  fever.  Any  ulcer,  however, 
when  subject  to  neglect  and  local  irritation, 
may  become  inflamed,  but  these  are  more 
often,  for  the  pm-pose  of  distinction,  stjded 
'  inflamed  idcers.'  The  inflammatory 
ulcer  is  commonly  met  with  in  the  lower 
thfrd  of  the  leg,  and  is  of  an  uTegular 
shape.  Its  edges  are  ragged  and  shreddy, 
or  abrupt  and  shai-p-cut.  Its  base  is  very 
little  depressed,  void  of  gi-anulations,  dry, 
raw,  and  Uvid  red,  or  bathed  in  a  serous 
and  often  profuse  and  blood-stained  dis- 
charge, mixed  with  debris  of  breaking-down 
tissues  ;  or,  when  the  inflammation  is  more 
intense,  covered  with  a  yellow  slough.  See 
Sloughing  Ulcer.  The  surrounding  skin  is 
hot,  red,  painful,  and  cedematous.  "When 
inflammation  attacks  a  previously  granu- 
lating ulcer,  the  granulations  become  florid 
and  swollen,  and  generally  slough,  whilst 
the  ulcerative  process,  if  the  ulcer  itself  is 
previously  healthy  or  stationary,  is  again 
set  up. 

Treatment. — Eest  in  the  recmnbent  pos- 
ture, with  elevation  of  the  limb,  the  removal 
of  all  sources  of  local  irritation,  the  appli- 
cation of  cold  in  the  form  of  the  lead  and 
opium  lotion,  or,  better,  of  warmth  in  the 
form  of  poultices  and  soothing  fomen- 
tations, is  the  local  treatment  necessary; 
whilst  the  general  health  should  be  attended 
to  by  gentle  aperients,  restricted  diet,  and 
tonics. 

The  Sloughing  Ulcer  is  perhaps  most 
frequently  met  with  in  connection  with 
venereal  disease.  See  Chancre  ;  Syphilis. 
But  any  lilcer  when  neglected  or  subjected 
to  local  irritation,  especially  in  feeble  aud 
cachectic  subjects,  may  become  acutely  in- 
flamed and  slough,  spreading  with  great 
rapidity.  The  edges  then  appear  imder- 
mined,  inverted,  of  a  dusky  red  colour,  the 
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redness  extending  some  distance  in  the 
skin  ai'onnd.  The  base  is  covered  by  an 
ash-grey  pultaceous  or  black  slough,  and,  if 
this  is  removed,  appeal's  red,  raw,  and  void 
of  graniilations.  The  ulceration  is  gene- 
rally attended  with  much  local  pain  and 
sharp  constitutional  fever. 

Treatment. — The  patient  should  rest  in 
the  recumbent  position,  with  the  part  ele- 
vated, and  hot  poultices  or  fomentations  be 
apphed  till  the  sloughs  have  separated.  In- 
ternally, opium  should  be  freely  adminis- 
tered, as  it  not  only  aUays  the  paia,  but 
appears  to  have  a  controlling  action  upon 
the  inflaimnatory  process.  The  bowels 
should  be  regulated,  and  the  patient  con-  i 
fined  to  a  hght  but  nourishing  diet.  'When 
the  ulceris  foul,  disinfecting  lotions  or  char- 
coal poultices  must  be  freely  used. 

The  Phagedcenic  Ulcer,  owing  to  im- 
proved sanitation,  better  hospital  manage- 
ment, and  the  more  scientific  treatment  of 
wounds,  is,  like  the  sloughing  ulcer,  seldom 
seen  at  the  present  day  except  in  connection 
with  venereal  disease.  See  Phagedena; 
Syphilis.  The  two  processes  of  sloughing 
and  phagedsena  are  often  present  in  the 
same  vilcer,  which  is  then  spoken  of  as  the 
sloughing  phagedsenic  ulcer,  or  simply  as 
sloughing  phagedaena.  Bad  hygienic  con- 
ditions generally,  intemperance,  want  of 
sufficient  and  proper  nourishment,  unclean- 
liness  and  neglect  of  venereal  sores,  and 
possibly  direct  contagion  from  a  phagedsenic 
wound  by  means  of  infected  dressings, 
sponges,  &c.,  may  be  regarded  as  the  chief 
predisposing  and  exciting  causes  of  an  ulcer  j 
becoming  phagedsenic.  The  pathological 
process  is  similax  to  that  which  occiu^s  in 
other  forms  of  ulceration,  but  the  softening 
and  disintegration  of  the  tissues  proceed  with 
much  greater  rapidity,  and  are  generally 
accompanied  with  severe  constitutional  dis- 
turbance. The  edges  of  the  ulcer  when  weU 
estabHshed,  present  an  irregular,  eaten-out 
appearance ;  they  are  swollen,  and  of  a  dark 
purphsh-red  colour,  fading  off  into  a  dusky 
red,  and  in  places  undennined  and  inverted. 
The  surface  is  devoid  of  granulations,  and  is 
covered  by  a  dark,  blood-stained,  ichorous 
discharge,  often  intermixed  with  sloughs. 
The  ulcer  spreads  with  fearful  rapidity,  and, 
if  not  arrested,  an  entire  organ,  as  the  penis 
or  the  whole  of  the  vulva,  may  be  destroyed, 
or  a  large  vessel,  as  the  femoral  in  the 
phagedsenic  bubo,  may  be  opened,  and  the 
patient  die  of  a  sudden  gush  of  hsemor- 
rhage.  On  the  arrest  of  the  morbid  pro- 
cess, the  ulcer  assumes  the  ordinary  granu- 
lating appearance  and  heals  ia  the  usual 
way. 


The  treatment  must  be  both  local 
and  constitutional.  The  ulcer  should  be 
thoroughly  dried  with  pellets  of  cotton- wool 
or  blotting  paper,  and  the  surface  completely 
destroyed  by  fuming  nitric  acid.  The  pa- 
tient should  be  placed  under  an  ansesthetic, 
and  the  acid  apphed  with  a  glass  rod  or 
brush.  Inless  severe  cases, boro-glyceride  or 
carbolic  acid  in  the  form  of  a  lotion  may  be 
sufficient.  At  St.  Bartholomew's  Hospital, 
the  writer  has  seen  the  best  results  from  the 
continuous  use  of  the  warm  bath.  In  the 
case  of  phagedaena  of  the  penis  or  vulva,  the 
patient  is  placed  sitting  in  the  bath,  the 
water  being  maintained  at  a  uniform  tem- 
perature for  many  hours.  The  constitutional 
treatment  consists  in  the  administration  of 
full  doses  of  opium,  tonics  such  as  iron  and 
quinine,  ammonia  and  bark,  and  stimulants 
in  amounts  varying  according  to  the  con- 
dition of  the  pulse,  tongue,  temperature, 
&c. ;  whilst  thorough  ventilation  of  the  room 
is  absolutely  necessary. 

The  Irritable  or  Fainful  Ulcer. — This 
name  is  apphed  to  a  small,  superficial,  and 
very  painful  ulcer,  commonly  situated  about 
the  ankle,  and  occurring  chiefly  in  women 
beyond  the  middle  period  of  life.  The  pain, 
which  is  the  chief  characteristic,  is  some- 
times excessive,  even  preventing  sleep,  and 
is  thought  by  some  to  depend  on  the  expo- 
sure of  the  peripheral  terminations  of  nerve- 
fibres  in  the  wound.  The  edges  are  per- 
pendicular, irregular,  somewhat  raised,  but 
vary  considerably  in  appearance ;  the  base 
is  either  sloughy  or  of  a  hvid  red,  the 
granulations  are  shrunken  or  turgid  and 
bleed  when  touched,  whilst  small  blood-clots 
are  sometimes  dotted  over  the  surface.  The 
skin  is,  for  some  distance,  congested  and  of 
a  purpHsh  red,  and  is  often  left  discoloured 
and  shghtly  thickened  after  the  healing  of 
the  ulcer. 

Treatment. — The  general  health  should 
be  improved  by  sahne  laxatives  combined 
with  quinine  or  iron,  and  the  pain  subdued 
and  sleep  obtained  by  small  doses  of  opium. 
Locally,  rest,  elevation  of  the  limb,  and  the 
apphcation  of  the  lead  and  opium  lotion, 
will  generally  suffice.  These  means  failing, 
the  surface  of  the  sore  should  be  thoroughly 
cauterised  with  the  solid  nitrate  of  silver. 
In  rare  instances,  it  may  be  necessary  to 
attempt  the  subcutaneous  division  of  the 
nerves  by  passing  a  tenotome  imder  the 
most  painful  spot,  in  the  w&y  described  by 
HHton. 

The  description  of  this  ulcer  does  not 
apply  to  tho  painful  fissm-e  or  ulcer  of  the 
rectum,  which  is  fuUy  treated  of  under 
Fissure  of  the  Anus. 
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The  Clvronic,  Callous,  Indolent,  or  Atonic 
Ulcer. — This  ulcer  is  seldom  seen  except 
among  the  labouring  poor,  in  whom  it  is  fre- 
quently found  on  the  front  and  side  of  the 
lower  thu-d  of  the  leg.  It  is  very  chronic 
and  indolent  in  its  course,  often  existing  for 
many  months  or  years.  It  is  generally 
imattended  with  pain,  and  when  small  may 
cause  but  little  inconvenience.  It  is  usually 
oval  or  circular  in  shape,  sometimes  irre- 
gular, and  of  moderate  dimensions ;  though 
not  infrequently,  when  subject  to  long  neg- 
lect, it  extends  round  the  greater  part  or 
the  whole  of  the  circimiference  of  the  leg. 
The  edges  of  the  ulcer  are  smooth,  steep, 
and  rounded,  white,  callous,  and  bloodless, 
quite  insensible  when  touched,  and  often 
elevated  above  the  surface.  The  base  is 
smooth,  and  covered  vsdth  a  thin  sanious  or 
serous  discharge,  whilst  granulations  are 
either  absent,  or  are  minute,  pale,  flabby, 
and  Hi-formed.  When  of  long  duration, 
the  ulcer  is  often  adherent  to  the  fascia  be- 
neath, or  even  to  the  periosteum  or  bone, 
and  the  smTounding  parts  are  chronically 
congested,  thickened,  and  infiltrated;  the 
skin  is  scaly  and  pigmented,  and  the  veins 
are  not  imcommonly  varicose. 

Treatment. — The  key  to  the  treatment 
of  these  ulcers  Hes  in  restoring  the  circu- 
lation through  the  caUous  walls,  by  promot- 
ing the  absorption  of  the  inflammatory 
products  with  which  they  are  infiltrated. 
This  is  best  done  by  pressure.  Before  com- 
mencing treatment  by  pressure,  however, 
any  transient  attack  of  inflammation  should 
be  subdued,  the  ulcer,  if  foul,  cleansed  by 
carbolic  lotions  or  linseed-meal  poultices, 
and,  under  any  oircimistances,  the  callous 
edges  macerated  and  softened  by  poultices 
or  other  emoUient  dressings.  Where  a 
week's  rest  in  bed  can  be  taken  previously 
to  beginning  the  pressure,  the  cure  will 
be  greatly  expedited.  Having  brought  the 
ulcer  into  a  suitable  condition,  pressure 
may  be  applied  either  by  a  Martin's  ban- 
dage, or  by  strapping  after  the  method  of 
Baynton. 

A  Martin's  india-rubber  bandage  is  best 
used  without  any  dressing.  It  should  be  put 
on  before  the  patient  gets  up  in  the  morning, 
evenly  and  loosely,  so  that  when  the  feet 
are  placed  on  the  ground  it  tightens  fr-om 
the  natural  swelling  of  the  leg.  It  should 
be  taken  off  at  night,  sponged  with  cold 
water,  and  hung  up  to  dry,  whUe  the  leg 
should  be  well  cleansed,  and  a  dressing  of 
lint,  soaked  in  a  weak  carbolic  lotion  and 
covered  with  oil  sUk,  applied  to  the  ulcer 
for  the  night.  Ointment  should  not  be 
used,  as  grease  destroys  the  rubber  of  the 


bandage.  Baynton's  method  consists  in 
carefully  and  evenly  strapping  the  limb 
with  strips  of  adhesive  plaster,  beginning 
a  little  below  and  terminating  two  or  three 
inches  above  the  ulcer,  and  then  applying 
a  roller  bandage  from  the  foot  to  the  knee. 
The  strips  of  strapping  should  be  perforated 
opposite  the  ulcers  to  allow  of  the  escape  of 
the  discharge,  and  should  not  be  disturbed 
for  a  week.  The  bandage  should  be  re-ap- 
plied daily,  or  at  least  every  two  days.  The 
writer,  when  the  ulcer  is  very  deep,  care- 
fully packs  it  with  very  small  pieces  of  lint 
soaked  in  black  wash  tiU  the  level  of  the 
skin  is  reached,  before  applying  the  strap- 
ping, and  has  found  this  modification  very 
useful. 

When  the  surface  of  the  ulcer  is  only 
slightly  depressed,  good  results  have  also 
been  obtained  by  applying  to  its  sm-face 
portions  of  sheet  lead,  cut  to  the  size  of 
the  ulcer  and  secured  to  it  by  strapping 
and  a  bandage.  Where  the  ulcer  is  very 
obstinate,  the  edges,  may  have  to  be  pared 
down,  or  incisions  made  through  them  to 
the  deep  fascia,  or  a  blister  appUed  over  the 
ulcer,  as  recommended  by  Syme,  before 
beginning  the  pressure  treatment.  When 
very  large,  and  extending  completely  round 
the  leg,  the  question  of  amputation  wiU 
have  to  be  considered.  A  callous  ulcer,  if 
converted  into  the  healthy  condition  by 
the  above  means,  may,  when  large,  be 
treated  by  skin-grafting  as  already  described. 
An  ulcer  subjected  to  constant  movement, 
as  when  situated  over  the  tendo  Achillis, 
must  be  placed  at  rest  by  applying  a  suitable 
spHnt  to  the  leg. 

The  Va/ricose  Ulcer. — This  term  is  ap- 
pHed  to  any  idcer  dependent  upon,  or  asso- 
ciated vidth,  a  varicose  condition  of  the 
veins.  Such  ulcers  axe  usually  situated  on 
the  lower  third  of  the  leg,  and  ai-e  generally 
of  the  inflamed,  irritable,  or  callous  variety. 
The  ulcer  will  therefore  not  require  further 
description,  and  the  pathology  and  treat- 
ment of  the  varicose  condition  of  the  veins 
will  be  referred  to  in  the  article  on  that 
subject. 

The  Eczematous  Ulcer  is  one  which  is 
surrounded  by  an  eczematous  condition  of 
the  skin.  The  eczema  may  be  either  in- 
duced by  the  irritating  discharge  from  the 
ulcer,  or  the  ulcer  may  be  due  to  the  break- 
ing down  of  the  centre  of  the  eczematous 
patch,  which  is  then  generally  the  result  of 
a  varicose  condition  of  the  veins.  In  either 
case,  the  ulcer  itself  may  be  of  any  of  the 
forms  already  described. 

II.  Ulcers  whose  Characters  de- 
pend UPON  their  Spegifio  Origin. — The 
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Gouty  Ulcer. — The  small  superficial  iiloera- 
tions  of  the  skin,  which  are  sometimes  met 
with  over  gouty  deposits,  have  been  called 
by  Sir  James  Paget  gouty  ulcers.  They 
are  characterised  by  their  situation  over 
evidently  gouty  parts,  and  by  the  discharge 
leaving,  as  it  ch-ies,  a  chalk-like  deposit  con- 
sisting of  m-ate  of  soda. 

The  Scorbutic  Ulcer, — Scurvy  does  not 
appear  to  be  a  specific  cause  of  ulceration, 
but,  when  it  occurs  in  a  person  the  subject 
of  an  ulcer,  the  same  semi-fibrous  material 
is  formed  on  the  surface  of  the  sore  as 
gives  rise  to  the  spongy  gums,  petechite, 
and  other  local  manifestations  of  the  dis- 
ease. The  edges  of  the  ulcer,  whatever 
its  pre'saous  condition,  become  swollen  and 
tumid ;  '  whilst  its  surface  assumes  a 
characteristic  appearance,  being  '  covered 
by  a  spongy,  dark-coloured,  strongly  ad- 
herent, fetid  crust,  whose  removal  is 
attended  with  free  bleeding,  and  is  followed 
by  a  rapid  reproduction  of  the  same 
material.' 

The  treatment  should  first  be  directed 
to  the  correction  of  the  constitutional  con- 
dition, and  the  ulcer  then  dealt  with  accord- 
ing to  its  local  condition. 

Strumous  Ulcers  are  most  frequently 
met  with  in  the  neck  in  the  course  of  the 
lymphatic  glands,  in  coimection  with 
strumous  bones  and  joints,  on  the  cheeks 
and  scalp,  and  occasionally  in  other  situa- 
tions. They  are  produced  by  the  softening 
and  breaking  down  of  enlarged  lymphatic 
glands,  by  the  bursting  of  subcutaneous 
strumous  abscesses,  and  by  the  ulceration 
of  the  pale,  pink,  low,  flattened  elevations, 
known  as  strumous  tubercles.  The  ulcers 
are  generally  multiple,  often  confluent, 
firequently  forming  an  iiTegular  indolent 
sore  in  the  course  of  chains  of  lymphatic 
glands.  Their  edges  are  irregular,  of  a 
pale  pink  or  bluish  colour,  often  thin  and 
undermined,  but  occasionally  thickened. 
Their  base  is  covered  by  cedematous,  pale, 
often  protruding  granulations,  having  a 
marked  tendency  to  bleed  when  touched, 
and  exuding  a  thin,  yeUowish-green,  scanty 
discharge.  Enlarged  glands  and  the  cica- 
trices of  former  ulcers  are  firequently  present 
in  their  near  neighbourhood,  or,  in  the  case 
of  ulceration  of  the  neck,  on  the  opi^osite 
side.  The  presence  of  these  cicatrices  is 
very  diagnostic  of  this  variety  of  ulcer. 
They  are  usually  of  a  pale  pink  colour,  or 
white  when  less  recent,  and  shghtly  raised 
above  the  surface  of  the  surrounding  skin, 
which  is  puckered  and  variously  drawn  in 
towards  them,  forming  cracks  and  crannies 
in  which  particles  of  dirt  are  apt  to  lodge. 


The  cicatrices  sometimes  assume  the  form 
of  irregularly  shaped  bands,  giving  the  part 
a  peculiar  treUis-like  appearance.  Their 
appearance  in  connection  with  strumous 
bones  and  joints  is  described  under  those 
diseases. 

Treatment. — Cod-liver  oil,  or  maltine, 
syrup  of  the  phosphate  or  iodide  of  iron  in 
&achm  doses,  sulphide  of  calcium  in  doses 
vai-ying  from  one-sixth  to  half  a  grain  ac- 
cording to  the  age  of  the  patient,  together 
with  an  unstimulating  diet  and  residence  at 
the  seaside,  are  amongst  the  constitutional 
measures  which  should  be  adopted.  Locally, 
red  oxide  of  mercury  ointment,  or  lactate 
of  lead  made  by  pouring  Goulard  water  into 
milk,  will  often  be  of  service ;  but,  if  in- 
tractable, the  edges  and  surface  of  the  sore 
should  be  destroyed  by  nitrate  of  silver,  or 
pared  away,  and  the  base  scraped  with  a 
Volkm aim's  spoon.  The  cicatrices  may 
sometimes  be  dispersed  by  repeated  appli- 
cations of  bUstering  fluid,  or,  if  this  fails,  it 
may  be  of  advantage  to  excise  them. 

Syphilitic  Ulcers. — Two  forms  of  ulcer 
occm-ring  in  the  course  of  constitutional 
syiDhihs  are  here  described,  the  superficial 
and  the  deep.  The  primary  syphilitic  ulcer 
is  described  imder  Chancre. 

A.  The  superficial  ulcers  are  generally 
due  to  syphilitic  ecthyma  or  rupia,  or  to 
the  breaking  down  of  syphilitic  tubercles, 
and  have  often  associated  with  them 
patches  of  these  eruptions  on  various  parts 
of  the  body.  Any  superficial  ulcer,  more- 
over, occurring  in  the  course  of  syphilis, 
may  take  on  the  syphilitic  characters  to  be 
immediately  described.  They  are  generally 
multiple,  and  are  more  common  on  the 
trunk  than  on  the  extremities.  They  are 
usually  circular,  or  crescentic,  or  of  a  horse- 
shoe shape,  often  spreading  by  their  con- 
vex margin  whilst  healing  on  their  concave. 
Their  edges  are  sharp-cut,  neither  inverted 
nor  everted,  raised  nor  depressed,  and  un- 
attended by  indmration.  Their  bases  are 
but  sHghtly  depressed,  of  a  dark  red  colour, 
and  often  covered  by  a  yellow  slough  or  an 
ecthymatous  or  rupial  scab.  The  sm-rovmd- 
ing  skin  is  healthy,  though  an  areola  of 
dusky  redness  may  immediately  encircle 
them.  On  healing,  they  leave  a  bluish- 
white,  semi-translucent,  slightly  depressed 
cicatrix,  which  is  apt  to  breali  down  on 
shght  provocation.  Several  of  these  ulcers 
frequently  coalesce,  giving  rise  to  a  serpi- 
ginous or  annular  form  of  ulceration,  which 
is  very  characteristic  of  syphilis. 

B.  The  deep  ttlcers  are  nearly  always 
due  to  the  breaking  down  of  gummata. 
They  may  occur  in  any  part  of  the  body, 
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but  are  most  frequently  met  witli  in  the 
lower  extremities,  in  the  neighbourhood  of 
the  large  joints,  and  about  the  palate  and 
fauces.  They  begin  as  deep-seated  swell- 
ings, which  at  first  are  hard  and  painless, 
and  imattended  with  signs  of  inflamma- 
tion; then  central  softening  occurs,  the 
skin  over  them  becomes  inflamed  and  gives 
way,  a  slough  separates,  and  the  ulcers  are 
produced.  The  ulcers  are  circular  or  oval 
in  shape,  of  moderate  dimensions,  sur- 
rounded by  a  dusky  red  areola,  but  by  only 
sUght  induration ;  they  are  generally  pain- 
less ;  their  edges  ai-e  sharp-cut,  steep,  often 
shghtly  overhanging  or  scooped  out,  and  of 
a  dull  red  colom\  The  centre  of  the  idcer 
is  at  first  occupied  by  a  yellow  slough, 
intermixed  with  shreds  of  the  breaking- 
down  tissues.  On  its  separation,  the  base 
appears  considerably  below  the  smTound- 
ing  skin,  but  rapidly  fills  up  with  gi-anida- 
tions  under  appropriate  treatment,  the 
resulting  cicatrix  remaining  sUghtly  de- 
pressed, of  a  smooth,  pohshed,  and  white 
appearance,  while  the  skin  immediately 
around  is  more  or  less  pigmented.  Two 
or  more  ulcers  are  frequently  present  at 
the  same  time,  one  perhaps  open  and  dis- 
charging, another  in  a  stage  less  advanced, 
whilst  there  may  be  several  gummata 
aroimd  not  yet  broken  down ;  and  cicatrices 
of  former  ulcers  are  often  to  be  foimd  in 
the  near  neighbourhood,  or  perhaps  in  a 
different  part  of  the  body. 

Treatment.  —  Iodide  of  potassium  in 
full  doses,  combined  with  quinine,  bark, 
&c.,  should  be  administered  internally ; 
whilst  locally  a  poultice  should  be  apphed 
till  the  scab  or  slough  has  separated ;  and 
afterwards,  the  red  oxide  of  mercury  oint- 
ment, or  the  black  wash,  or  iodoform  powder 
should  be  used.  Where  the  gummata  are 
not  broken  down  they  should  on  no  account 
be  opened,  as,  even  after  softening  has 
occurred,  they  may  completely  clear  up 
under  the  influence  of  the  iodide.  Inflam- 
mation, if  present,  should  be  subdued  pre- 
viously to  beginning  the  specific  treatment. 
See  Syphilis. 

Lupoid  Ulcers  are  such  as  are  produced 
by  the  softening  and  breaking  down  of 
lupoid  tubercles.  Lupoid  ulcers  are  most 
commonly  met  with  on  the  face,  especially 
about  the  alee  of  the  nose.  .Wben  first 
formed,  their  characters,  with  regard  to 
shape,  size,  and  number,  wiU  depend  upon 
those  of  the  lupoid  tubercles  that  precede 
them.  But  as  the  ulcers  extend  they  be- 
come confluent,  and,  spreading  superficially, 
may  destroy  large  portions  of  skin.  They 
Bometimes  extend  deeply  as  well,  eroding  • 


the  cartilages  and  even  the  bones,  and  pro- 
ducing great  deformity.  The  edges  of  the 
ulcer  are  shghtly  elevated,  irregular,  eaten 
out  or  sharp-cut,  and  neither  inverted  nor 
everted ;  the  base  is  shghtly  depressed  and 
raw,  granulations  being  either  absent  or 
spongy  and  prominent,  or  it  may  be 
covered  by  a  scab  of  hardened  secretion. 
Tubercles  that  have  not  yet  undergone 
softening  may  be  seen  in  the  skin  aroimd, 
whilst  depressed  white  cicatrices,  produced 
by  the  healing  of  former  ulcers,  are  often 
present  in  the  near  neighbourhood. 

Diagnosis. — Lupoid  ulcers  have  to  be 
distinguished  from  impetigo,  from  tertiary 
syphilitic,  strumous,  and  rodent  ulcers, 
and  from  epitheHoma.  When  the  lupoid 
ulcer  is  covered  with  scabs,  it  may  bear 
a  resemblance  to  impetigo ;  but  the  latter 
afl'ection  may  be  distinguished  by  its  be- 
ginning as  a  pustular  eruption,  by  the 
absence  of  tubercles  aroimd,  by  its  evanes- 
cent character,  by  the  thick  yellow  charac- 
teristic crusts,  and.  by  the  absence,  on 
removing  them,  of  the  iilcerated  and  spongy 
surface  beneath,  as  seen  in  lupus.  From 
ulcers  occurring  in  the  course  of  tubercular 
syphihdes  (the  so-called  syphihtic  lupus),  it 
is  often  very  difficult  to  make  a  diagnosis. 
The  age  at  which  the  disease  began,  its 
history  and  duration,  the  presence  or  ab- 
sence of  concomitant  signs  of  sypbilis,  and 
the  effect  of  antisyphihtio  remedies  will 
help  in  the  determination  of  the  point.  The 
age  of  the  patient  is  an  important  factor  in 
distinguishing  lupus  from  rodent  ulcer  and 
epithehoma,  as  both  of  these  latter  affections 
are  very  rare  before  fifty.  Both  may  further 
be  distinguished  from  lupus  by  the  absence 
of  tubercles  around,  by  being  single,  and  by 
showing  generally  no  tendency  to  contract 
and  heal.  In  epithehoma,  moreover,  the 
edges  are  indurated  and  everted,  and  the 
glands  are  enlarged  at  an  eaily  date  of  the 
disease. 

Treatment. — The  lupous  tissue  should 
be  thoroughly  destroyed  either  by  scraping 
the  surface  of  the  ulcer  with  a  Volkmann's 
or  Morris's  spoon  tiU  healthy  tissue  is 
reached,  or  by  cauterising  the  parts  with 
the  actual  or  galvanic  cautery.  Internally, 
cod-Hver  oil  and  arsenic  will  be  found  the 
most  useful  remedies.    See  Lupus. 

Bodent  Ulcer,  although  now  almost  uni- 
versally regarded  as  a  form  of  cai'cinoma, 
is  here  described  separately,  as,  whatever 
its  pathological  relations,  its  chnical 
characters  differ  in  many  marked  respects 
from  those  of  ordinary  carcinoma.  Thus  it 
is  much  slower  in  its  growth,  in  some  cases 
having  been  known  to  be  in  progress  for 
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upwards  of  thirty  years.  It  does  not  be- 
come disseminated,  nor,  like  epithelioma, 
affect  the  neighbouring  lymphatic  glands ; 
nor  does  it  retiurn  after  complete  removal. 
The  patients  often  enjoy  excellent  general 
health  throughout  its  com'se,  attain  old 
age,  and  appear,  except  for  its  local  ravages, 
to  be  none  the  worse  for  its  presence.  Still, 
like  carcinoma,  it  is  progi'essively  destruc- 
tive, spreading  by  infiltration  of  the  sm*- 
roimding  tissues,  and  sparing  neither 
cartilage,  bone,  nor  other  tissue  in  its 
neighbom'hood ;  and  finally,  like  it,  de- 
stroying life.    See  Caecinoma. 

Symptoms. — Eodent  ulcer  is  a  disease 
of  advanced  life,  seldom  occurring  under  the 
age  of  fifty.  Its  favom-ite  seat  is  the  face, 
especially  about  the  internal  and  external 
canthus  of  the  eyehds  and  the  alae  of  the 
nose,  and  the  scalp.  It  generally  begins  as 
a  warty  elevation  of  the  skin,  of  a  reddish- 
brown  colour.  This,  after  undergoing  several 
desquamations,  finally  breaks  down  into 
an  ulcer.  The  ulcer  is  generally  single  ;  its 
edges  are  irregular,  sinuous,  a  Uttle  raised, 
and  but  very  slightly  if  at  all  indm-ated. 
The  skin  around  is  supple  and  healthy ; 
the  base  is  sHghtly  depressed,  void  of 
granulations,  glazed,  sometimes  fui-rowed, 
and  of  a  whitish  or  pale  pink  colom." ;  the 
discharge  is  scanty  and  generally  thin, 
though  sometimes,  especially  when  as- 
tiingent  lotions  have  been  applied,  it  may 
harden,  forming  variously  colom-ed  crusts. 
Imperfect  attempts  at  cicatrisation  are 
sometimes  seen,  but  no  contraction  of  the 
part  follows,  and  the  ulceration  soon  again 
proceeds.  It  may  continue  superficial,  but 
spread  widely,  or  it  may  extend  deeply, 
eating  away  and  destroying  everything — 
muscles,  cartilages,  bones — in  its  vicinity, 
and  producing  horrible  deformity.  Thus, 
a  deep,  gaping  chasm,  sometimes  involving 
a  part  or  the  whole  of  one  side  of  the  face, 
may  be  left ;  the  globe  of  the  eye,  perhaps, 
being  destroyed,  and  the  nasal  cavities  laid 
open  to  view.  Or  the  cranium  may  be 
perforated,  and  the  dura  mater  or  even  the 
brain  exposed. 

Diagnosis. — Eodent  ulcer  may  some- 
times have  to  be  distinguished  from  epi- 
thehoma,  lupus,  or  syphihs.  From  epithe- 
lioma it  may  be  diagnosed  by  the  absence 
of  induration  around,  the  non-involvement 
of  the  lymphatic  glands,  and  its  slower 
growth;  but  often  in  then-  early  stages  it 
may  be  impossible  to  distinguish  these 
affections.  From  lupus  it  may  be.  known 
by  the  absence  of  tubercles  arotmd  and  of 
cicatricial  scaiTing,  and  by  its  beginning  in 
the  old,  whereas  lupus  begins  in  the  young. 


From  syphilis  it  may  be  known  by  the  rate 
of  growth,  the  absence  of  concomitant  signs 
of  the  latter  affection,  and  the  effect  of 
remedies. 

Pathology. — ^When  the  edges  of  the  ulcer 
are examiaedmicroscopically,  they  are  foimd 
to  be  infiltrated  with  a  new  growth;  but 
the  ulceration  follows  so  quickly  on  the  in- 
filtration that,  except  just  beyond  the  edge 
of  the  ulcer,  the  tissues  are  healthy.  The 
cells  are  smaller  than  those  of  epithehoma, 
but  are  contained  in  alveolar  spaces  like 
those  of  carcinoma.  Cell-nests,  but  ill- 
formed  and  not  traceable  to  ingrowths  of 
the  epitheUum,  are  said  to  have  been  here 
and  there  discovered.  The  manner  in  which 
the  gi'owth  begins  has  not  for  certainty  been 
ascertained,  but  it  appears,  from  recent  re- 
searches, to  start  as  a  proliferation  of  the 
sweat-glands  or  hair-folHcles. 

Treatment. — Early  and  wide  extirpation 
by  means  of  the  knife  should  always  be 
undertaken,  and  if  any  doubt  exists  as  to 
whether  the  whole  of  the  disease  has  been 
removed,  the  parts  should  be  further  de- 
stroyed by  caustic  or  by  the  actual  or  gal- 
vanic cautery.  When  extensive  ravages 
have  occm-red,  much  may  still  often  be 
accomphshed  by  the  knife ;  and  although 
a  fearftil  chasm  may  be  left — the  globe  of 
the  eye  perhaps  extirpated,  and  the  greater 
part  of  one  side  of  the  face  cut  away — if  the 
whole  of  the  disease  has  been  removed,  the 
parts  may  then,  to  a  great  extent,  granulate 
up,  and  the  deformity  be  in  some  measure 
obviated  by  the  patient  wearing  a  vulcanite 
mask,  shaped  to  the  lost  features  and  colom-ed 
to  the  complexion. 

Epitheliomatous  Ulcer. — The  general 
pathology  of  epithelioma  is  given  under 
Carcinoma.  The  epithehal  ulcer  may  begin 
as  a  crack  or  fissm-e  at  the  junction  of  the 
skin  and  mucous  membrane,  or  as  a  wart 
or  pimple  on  the  skin,  or  it  may  occm-  in 
the  seat  of  an  old  scar,  or  in  an  ulcer  that 
has  continued  open  and  discharging  for 
a  long  period.  It  is  characterised  by  its 
irregular,  sinuous,  raised,  everted,  and  in- 
durated edges  ;  by  its  indurated  base,  which 
is  generally  raised,  and  covered  vnth  a 
scab  or  with  warty  or  proliferating  and 
cauliflower -like  granulations;  by  its  thin, 
ichorous,  and  sometimes  sanious  discharge  ; 
by  the  evident  infiltration  of  the  sm-rouuding 
tissues  with  the  new  growth ;  and,  after  it 
has  existed  some  time,  by  the  enlargement 
of  the  neighbouring  lymphatic  glands.  As 
the  ulcer  progi-esses  it  gradually  invades 
the  surromiding  tissues,  destroymg  fat, 
muscle,  cartilage,  and  bone ;  the  enlarged 
lymphatic  glands  soften  and  break  down, 
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the  skin  over  them  gives  way,  and  a  secon- 
dary ulcer,  with  characters  similar  to  those 
of  the  primary,  is  produced.  Eemoter 
glands  may  next  become  affected,  but  the 
disease,  unlike  the  other  forms  of  carcinoma, 
does  not,  as  a  rule,  become  disseminated 
through  internal  organs. 

Diagnosis.— The  induration  of  the  edges 
and  base  of  the  ulcer,  the  advanced  age  of 
the  patient,  the  rapid  growth  of  the  disease, 
the  warty  or  proliferating  character  of  the 
granulations,  the  evident  presence  of  a  new 
growth,  and  the  infiltration  of  the  lym- 
phatic glands,  are  signs  which  wiU  serve 
to  distinguish  an  epitheliomatous  ulcer 
from  the  other  forms  above  described.  A 
microscopical  examination  of  a  scraping 
of  the  growth  will  often  assist  in  the 
diagnosis. 

Treatment. — Free  and  early  extirpation 
is  the  only  treatment  of  any  avail,  and 
should  always  be  resorted  to  when  there  is 
a  fair  probability  of  getting  away  the  whole 
of  the  disease.  A  moderate  enlargement  of 
the  neighboturing  lymphatic  glands  does 
not,  in  the  writer's  opinion,  contra-indi- 
cate  the  operation,  and  any  such  glands 
should,  if  consistent  with  safety,  always  be 
removed  at  the  same  time. 

W.  J.  Walsham. 

ULNA,  Dislocation  of  the.  — The 
upper  extremity  of  this  bone  has,  in  very 
rave  cases,  been  foimd  dislocated  backwards, 
whilst  the  radius  retained  its  normal  posi- 
tion. The  writer  has  once  had  an  oppor- 
tunity of  examining  this  dislocation.  The 
forearm  was  semiflexed  and  strongly  pro- 
nated,  and  the  olecranon  formed  an  un- 
mistakable prominence  behind  the  elbow. 
The  hand  inclined  to  the  ulnar  side,  and 
the  measm-ement  from  the  internal  condyle 
to  the  pisiform  bone  was  half  an  inch 
shorter  than  the  same  measurement  on  the 
other  arm.  Movements  caused  great  pain, 
but  the  head  of  the  radius  could  be  felt  in 
its  normal  relation  to  the  himierus,  on 
attempting  supination.  This  dislocation  is 
sometimes  associated  with  partial  displace- 
ment of  the  radius  forwards.  Under  chlo- 
roform, extension  fi'om  the  ulnar  side  is 
not  likely  to  fail ;  but  in  a  case  reported  by 
Waterman,  straightening  of  the  arm  was 
found  necessary,  whilst,  in  one  related  by 
Pirrie,  sudden  flexion  combined  with  pres- 
sure on  the  olecranon  proved  successfid 
after  extension  by  assistants.  (Dislocations 
at  the  lower  radio-ulnar  joint,  which  some 
authors  describe  as  dislocations  of  the  lower 
end  of  the  ulna,  will  be  found  under  Weist). 

R.  Clement  Lucas. 


ULNA,  Fractures  of  the. — The  ole- 

<y)-anon  may  be  fi-actmred  by  falls  on  the 
elbow — its  most  common  cause  ;  by  direct 
violence,  as  by  a  blow;  and,  as  recorded 
instances  appear  to  show,  occasionally  by 
the  action  of  the  triceps.  The  size  of  the 
portion  detached  varies  from  a  thin  plate  to 
the  whole  of  the  process.  The  fragment  is 
drawn  up  at  the  back  of  the  joint,  some- 
times sHghtly,  sometimes  for  an  inch  and 
a  half,  so  that  an  interval — much  increased 
when  the  arm  is  bent — can  be  readily  felt ; 
it  can  be  moved  fr'om  side  to  side,  and  the 
power  of  extending  the  forearm  is  much 
impau-ed.  The  joint  is  more  or  less  dis- 
tended with  fluid.  Union  is  generally  Hga- 
mentous. 

Treatment. — The  arm  must  be  placed 
in  the  extended  position  on  a  splint — best 
applied  to  the  anterior  aspect — and  the  in- 
flammatory swelling  usually  present  must 
be  reduced  by  rest,  position,  and  cold  lotion. 
As  soon  as  practicable,  an  attempt  should  be 
made  to  bring  the  fr-agment  down  towards 
the  remainder  of  the  bone.  This  may  be 
done,  either  by  a  figure-of-eight  bandage 
passing  above  the  fragment  and  round  the 
forearm ;  or,  by  placing  two  pieces  of  narrow 
bandage  lengthwise,  one  on  the  inner  and  one 
on  the  outer  side  of  the  joint,  crossing  them 
with  two  or  three  turns  of  bandage  above  and 
below  the  elbow,  and  then  tying  the  upper 
and  the  lower  ends  of  each  together.  These 
methods,  however,  are  not  very  efficient,  and 
they,  moreover,  tend  to  produce  swelling 
of  the  joint  by  constriction.  A  better  plan 
is  to  use  a  loop  of  narrow  elastic  bandage, 
the  middle  of  which  arches  over  the  frag- 
ment, while  its  two  ends  are  fastened,  one 
to  the  inner  and  the  other  to  the  outer 
border  of  the  splint,  at  a  convenient  dis- 
tance below  the  elbow,  to  secure  the  requisite 
amoimt  of  downward  tension ;  or  the  frag- 
ments may  be  wii'ed  together,  as  recom- 
mended by  Sir  J.  Lister.  This  operation, 
however,  although  it  is  no  doubt  free  from 
any  considerable  risk,  is,  in  the  opinion  of 
the  great  majority  of  sm-geons,  not  war- 
ranted by  the  necessities  of  the  case,  since 
short  ligamentous  imion,  attended  with 
only  very  slight  impairment  of  the  fimc- 
tions  of  the  limb,  can  be  obtained  with- 
out operative  interference.  Some  surgeons 
trust  entirely  to  the  natural  contraction  of 
healing,  and  keep  the  elbow  bent  and  the 
forearm  in  a  sling,  with  very  good  results. 

Fracture  of  the  coronoid  process,  thoTigh 
a  very  rare  accident,  and  one  which  has 
often  been  diagnosed  when  it  did  not  exist, 
has  several  times  been  verified  on  dissection. 
Generally,  it  is  produced  by  falls  on  the 
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hand,  and  is  associated  with  dislocation  of 
the  forearm  backwards.  The  injury  rnay 
be  recognised  by  the  fact  that  dislocation 
is  reduced  by  slight  force,  but  recurs  when 
extension  ceases.  Possibly,  the  detached 
pieces  may  be  felt  in  front  of  the  elbow,  and 
crepitus  may  be  present.  The  brachialis  an- 
ticus,  however,  is  attached  to  the  base  of  the 
process,  so  as  to  overlap  it  towards  its  apex  in 
such  a  way  that  wide  separation,  unless  the 
muscle  itseK  is  torn  away,  can  hardly  occur. 

Treatment. — The  forearm  should  be 
flexed  upon  the  chest  and  confined  in  a 
shng.  For  the  management  of  relapsing 
dislocation  of  the  elbow,  see  Elbow-Joint, 
Dislocations  of  the. 

Fracture  of  the  shaft  of  the  ulna  alone 
is  rare,  and  is  always  the  result  of  dii'sct 
violence.  The  upper  third  is  so  strong 
that  it  seldom  gives  way,  but  the  middle 
and  lower  portions  are  sometimes  broken 
in  falls  over  some  projecting  object  or 
by  a  blow.  There  is  usually  but  little 
displacement ;  the  injury,  however,  is  plainly 
indicated  by  mobility,  detected  by  .fixing 
the  upper,  and  pressing  the  lower  fi:ag- 
ment  towards  the  radius,  or  by  moving 
the  pieces  on  each  other,  by  crepitus,  and 
by  irregularity  of  the  bone  when  its  sub- 
cutaneous ridge  is  traced  down. 

Treatment. — As  the  bone  is  well  sup- 
ported by  the  radius,  and  displacement  is 
usually  sUght,  it  is  sufficient  to  apply  a  pair 
of  straight  splints,  one  on  the  dorsal  and 
one  on  the  palmar  aspect  of  the  limb,  and 
to  place  the  forearm  in  a  sling  in  the  semi- 
prone  position ;  or  gutta-percha  or  leather 
splints  moulded  on  the  limb,  or  a  Light  case 
of  plaster  of  Paris  may  be  used,  instead  of 
the  straight  splints.  But  should  there  be 
any  tendency  of  the  lower  fragment  to  start 
towards  the  radius,  it  is  better  to  use  the 
straight  splints,  with  the  addition  of  a  narrow 
pad  carefully  adjusted  over  the  space  be- 
tween the  bones  ;  and  the  forearm  should 
be  placed  in  a  position  of  supination.  The 
sphnts  may  be  discontinued  at  the  end  of 
the  month ;  the  arm,  however,  being  kept 
a  few  days  longer  in  a  sHng.  Passive  move- 
ment for  supination  and  pronation  should 
at  the  same  time  be  carefuUy  employed. 

Howard  Marsh. 

ULNAE,  ARTERY.— I.  In  the  Fore- 
arm.— The  artery  commences  one  inch 
below  the  elbow — i.e.  opposite  the  neck  of 
the  radius— passing  obliquely  inwards  for 
a  short  distance,  it  then  runs  down  the  fore- 
arm parallel  to  a  line  dra^vn  fi:om  the  firont 
of  the  internal  condyle  of  the  humerus  to 
the  outer  side  of  the  pisiform  bone. 


In  the  upper  half  the  artery  passes  be- 
tween the  superficial  and  deep  layers  oi 
muscles;  it  has  superficial  to  it  skin, 
superficial  fascia  with  the  internal  cutaneous 
nerve  and  ulnar  veins,  deep  fascia,  pronator 
radii  teres,  flexor  carpi  radiaUs,  pahnaris 
longus  and  flexor  subHmis  muscles;  the 
median  nerve  crosses  it  three-quarters  of 
an  inch  below  its  commencement,  passing 
fi-om  within  outwards.  The  artery  rests  on 
the  flexor  profundus  digitorum.  In  the  lower 
half  of  the  forearm  the  artery  is  covered 
ordy  by  cutaneous  structures,  and  it  rests 
on  the  same  muscle  ;  it  has  the  flexor  carpi 
ulnaris  tendon  to  its  inner  side,  serving  as 
a  guide,  and  the  flexor  sublimis  externally  ; 
the  ulnar  nerve  lies  on  its  inner  side. 

Ligation. — 1.  In  the  middle  of  the  fore- 
arm the  artery  is  reached  by  an  incision, 
two  inches  long,  in  the  guiding  line  of  the 
artery.  Cut  thi'ough  the  cutaneous  struc- 
tures ;  in  opening  the  deep  fascia,  recognise 
the  outer  tendinous  edge  of  the  flexor  carpi 
ulnaris,  enter  between  the  sublimis  exter- 
nally and  this  tendon  internally,  and  find 
the  ulnar  nerve  or  artery.  If  between  the 
ulnaris  tendon  internally  and  the  sublimis 
externally  the  nerve  is  seen,  the  artery, 
with  its  veins,  will  be  to  its  radial  side. 

2.  In  the  lower  third  the  artery  is  ex- 
posed by  an  incision  commencing  in  the 
guiding  Une  two  inches  above  the  wrist, 
and  ending  half  an  inch  above  the  pisiform 
bone.  The  outer  edge  of  the  ulnar  tendon 
again  serves  as  a  guide,  especially  after 
the  cutaneous  incision  is  made.  It  is  drawn 
inwards,  when  the  artery  is  found  lying 
beneath  a  process  of  the  deep  fascia,  with 
the  ulnar  nerve  to  its  inside,  the  flexor 
sublimis  to  its  outside,  and,  behind,  the 
flexor  profundus  digitorimi. 

II.  In  the  Hand. — The  ulnar  artery 
passes  from  the  outer  side  of  the  pisiform 
bone  across  the  palm  of  the  hand,  just 
below  the  crease  of  the  thiunb  muscles — 
the  line  of  life — forming  with  the  super- 
ficiaUs  volse  fi-om  the  radial,  the  superficial 
palmar  arch.  When  the  ulnar  artery  is 
clear  of  the  pisiform  bone,  it  sends  down  a 
deep  branch  to  complete  the  deep  palmar 
arch  by  joining  with  the  radial  trunk.  The 
superficial  pahnar  arch  sends  downwards 
digital  arteries  towards  the  clefts  between 
the  fingers,  where,  opposite  the  heads  of 
tho  metacarpal  bones,  each  vessel  divides 
to  supply  the  fingers,  passing  along  their 
lateral  aspects.  The  arch  lies  beneath  the 
palmar  fascia,  and  upon  the  median  nerve 
and  the  sublimis  tendons.  The  deep  arch 
lies  upon  the  bases  of  the  metacarpal  bones. 

James  Gantlie. 


Umbilical  Fistula 


UMBILICAL  FISTULA  may  resTdt 
from  one  of  three  causes,  the  first  two  of 
which  are  congenital.  (1)  It  may  result 
from  non-closure  of  the  urachus,  or  (2)  from 
continued  patency  of  the  omphalo-mesen- 
teric  duct.  (3)  It  may  arise  from  the  open- 
ing of  an  abscess  in  some  part  of  the 
abdominal  cavity. 

1.  The  urachus,  which  forms  in  early 
foetal  life  a  tubular  communication  between 
the  bladder  and  the  aUantoid  vesicle,  and 
should  become  closed  long  before  birth, 
remains  occasionally  patent,  and  it  then 
gives  passage  to  small  quantities  of  urine, 
and  has  been  known  to  remain  unclosed 
until  late  in  Ufe.  Besides  the  flow  of  urine 
fr'om  within,  materials  from  without  some- 
times pass  into  the  chaimel,  and  are  then 
Hable  to  become  nuclei,  around  which  con- 
cretions and  deposits  from  the  uiine  wiU 
collect  and  give  rise  to  considerable  trouble 
and  inconvenience.  In  general,  the  per- 
manence of  such  opening  is  marked  by  the 
occasional  and  inconstant  issue  of  urine, 
and  as  a  consequence  of  this,  some  eczema- 
tous  eruption  may  be  foimd  at  and  around 
the  navel.  Spontaneous  closure  may  take 
place  after  birth,  but  when  it  does  not,  and 
when  the  inconvenience  and  suffering  is 
sufficient  to  render  operative  measm-es 
necessary  for  the  closm-e  of  the  opening,  a 
light  touch  of  the  actual  (or  PaqueUn's) 
cautery,  or  of  a  galvano-caustic  wire,  fol- 
lowed by  careful  strapping  together  of  the 
granulating  siurfaces,  is  all  that  is  requisite 
to  effect  their  vmion.  In  some  instances  a 
mass  of  granulations  is  seen  to  arise  fr'om 
the  imibilicus  and  to  constitute  a  tumour, 
which  attains  in  some  instances  a  length 
of  nearly  an  inch ;  and  in  the  centre  of  this 
there  may  often  be  seen  a  small  channel, 
from  which  issues  a  frequent  discharge 
of  fluid,  having  the  characters  of  mine. 
The  granulations  are  merely  a  result  of  irri- 
tation, and  are  directly  due  to  the  perman- 
ence of  this  condition.  A  ligature,  tied  firmly 
round  its  base,  will  strangulate  the  tumour, 
and  the  treatment  above  recommended  will 
close  the  canal  if  it  stiU  persists. 

2.  Although  very  rai-ely,  instances  are 
occasionally  met  with,  in  which  there  re- 
mains a  congenital  commimication  between 
the  umbUicuB  and  some  part  of  the  intes- 
tinal tube  by  means  of  the  omphalo-mesen- 
tcric  duct,  which,  though  often  obliterated, 
can  not  infrequently  be  detected  at  post- 
mortem examinations  as  a  diverticulum 
running  upwards  from  the  lower  part  of 
the  ileum,  and  attached  at  the  umbilicus. 
Through  this  canal,  when  patent,  discharges 
having  a  fsecal  odour  will  exude,  and  some- 1 


times  even  small  quantities  of  the  ingesta 
can  be  detected  in  the  fluid  that  issues. 
The  treatment  recommended  above  may 
be  applied  in  such  cases,  or  the  edges  may 
be  pared  and  brought  together  by  stitches. 

3.  By  far  the  most  usual  cause,  how- 
ever, of  this  form  of  fistula,  occurs  in  chil- 
dren with  a  tendency  to  a  tubercular  dia- 
thesis, and  is  due  to  the  opening  of  an 
abscess  at  the  umbilicus,  which,  in  most 
instances,  is  the  result  of  suppuration  in 
the  glands  of  the  mesentery,  either  from 
breaking  down  of  tubercular  deposits,  or 
secondary  to  some  inflammation  or  ulcera- 
tion of  the  intestines.  This  form,  there- 
fore, is  never  of  congenital  origin,  and  the 
dischai-ge  is  more  distinctly  purulent,  and 
when  mixed,  as  it  not  infrequently  is,  with 
fsecal  matter,  points  to  the  existence  of  a 
communication  with  the  cavity  of  the  in- 
testine. There  would  seem  to  be  a  natural 
tendency  for  such  accumulations  of  matter 
to  make  their  way  towards,  and  to  pre- 
sent at,  the  umbilicus,  although  no  good 
anatomical  reason  can  be  given  for  thefr 
taking  this  direction.  When  once  the 
abscess  has  bm-st,  the  sinus  which  foUows 
is  lined  vsdth  healthy  granulations,  and  can 
be  traced  for  some  distance  into  the  ab- 
domen by  means  of  a  probe,  and  the  ex- 
ternal aperture  is  occasionally  large  enough 
to  admit  the  tip  of  the  httle  finger.  The 
presence  of  bile  in  the  discharges  may  in- 
dicate a  connection  with  the  Hver  or  its 
ducts,  but  no  such  communication  has  iever 
been  demonstrated  by  dissection.  These 
fistulse  are  very  difficult  to  close ;  some- 
times they  will  heal  spontaneously  after  a 
considerable  lapse  of  time,  if  the  patient  is 
kept  quiet  in  bed  ;  in  other  instances  they 
will  heal  after  adoption  of  some  such 
methods  as  are  mentioned  above  ;  but  it  is 
often  necessary  that  the  sinus  should  be 
laid  open,  and  this  is  best  done  by  passing 
down  a  probe-pointed  bistoury  as  far  as 
is  deemed  safe  and  cutting  outwards,  the 
woimd  being  dressed  antisepticaUy,  and 
allowed  to  heal  fi-om  its  deepest  part.  See 
FcBcal  Fistula,  under  Fjscaij  Abscess. 

John  H.  Moeqan. 

UMBILICAL  HERNIA.  —  Euptures 
at  the  umbHical  cicatrix  are  of  three  kinds  : 
1.  The  congenital.  2.  The  infantile.  3. 
The  adult  form. 

1.  The  congenital.  These  herniee  ai-e 
very  rare,  and  exist  at  the  time  of  birth. 
They  are  due  to  an  arrest  of  foetal  develop- 
ment, whereby  the  abdominal  cavity  re- 
mains imperfectly  closed  in  the  region  of 
the  imibilicus.    Some  of  these  hemise  are 


Umbilical  Hernia 


of  enormous  size,  and  contain  nearly  all 
the  abdominal  viscera.  They  occur  in  mon- 
sters, and  are  associated  with  other  defor- 
mities not  consistent  with  Ufe.  As  a  rule, 
the  protrusion  is  small,  and  is  in  the  sub- 
stance of  the  cord.  The  tissues  of  the  cord 
are  stretched  over  the  sac,  with  which  these 
hemisB  are  always  provided,  and  the  vim- 
bilical  vessels  are  separated  by  it.  The 
rupture  appeai-s  as  a  rounded  or  conical 
swelling  at  the  point  of  attachment  of  the 
mnbihcal  cord  to  the  abdomen.  The  cover- 
ings of  the  hernia  may  be  so  thin  that  the 
contained  gut  can  be  seen  through  them. 
Or  the  coverings  may  be  absent,  or  may 
become  ruptm-ed  soon  after  birth,  and  allow 
the  viscera  to  escape.  The  contents  are 
usually  small  intestine,  and  very  often 
the  caecum.  In  some  instances,  the  hernia 
and  its  contents  have  unwittingly  been  cut 
across  in  di^dding  the  cord  at  birth.  In 
many  instances  the  hernia  has  undergone 
spontaneous  cm-e.  In  any  case  the  rupture 
should  be  reduced,  and  retained  by  broad 
strips  of  strapping  passed  round  the  abdomen. 

2.  The  infantile  form  is  very  common. 
It  depends  upon  yielding  of  an  imperfectly 
consolidated  umbilical  cicatrix,  and  is  most 
frequently  met  with  during  the  first  year  of 
life.  The  swelling  is  usually  small,  and 
gives  no  trouble.  So  far  as  the  writer  is 
aware,  it  is  never  the  seat  of  strangulation. 
Beyond  certain  moderate  limits  the  hernia 
shows  no  tendency  to  increase.  If  left  alone 
these  ruptures  will,  in  nearly  every  instance, 
imdergo  spontaneous  cure.  If  any  treatment 
be  reqiiired,  the  hernia  should  be  reduced, 
and  the  edges  of  the  hernial  orifice  carefully 
held  together  by  the  forefinger  and  thumb. 
The  margins  of  the  opening  should  then  be 
maintained  in  this  position  by  means  of 
strips  of  strapping  passed  across  the  abdo- 
men. There  is  a  form  of  treatment  which  is 
to  be  condemned,  if  on  no  other  ground  than 
that  it  prevents  the  cure  of  the  rupture, 
and  tends  to  perpetuate  it  indefinitely.  It 
takes  the  form  of  an  elastic  belt,  to  the 
inner  aspect  of  which  a  small  button  or 
nodule  is  affixed.  This  button  is  supposed 
to  fit  into  the  hernial  orifice,  and  while  it 
occupies  that  position  it  merely  keeps  the 
abnormal  orifice  patent,  and  prevents  its 
closure.  Fortunately,  the  button  soon  slips 
out  of  place,  and  no  harm  is  done,  except 
such  as  may  be  occasioned  by  the  wearing 
of  a  tight  abdominal  band. 

3.  The  adult  form.  The  umbilical  hernia 
of  adults  may — as  a  rare  circumstance — 
have  persisted  from  infancy.  The  great 
majority,  however,  are  newly  formed  in 
adult  life.   This  hernia  is  more  common  in 
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women  that  in  men,  is  most  common  in 
those  who  are  obese  and  have  large  and 
pendulous  abdomens,  and  especially  in 
women  who  have  borne  many  children. 
The  average  size  of  the  ruptm-e  is  about 
that  of  the  closed  fist.  It  may,  however, 
attain  large  dimensions.  As  it  increases  in 
size  it  becomes  pendulous,  and  may  in  time 
reach  the  groui.  The  hernia  is  always 
provided  with  a  sac.  The  tumour  is  often 
irregularly  lobulated,  and  its  coverings  are 
frequently  very  thin.  The  contents  of  the 
protrusion  are  most  usually  the  great  omen- 
timi,  the  transverse  colon,  the  small  intes- 
tine. It  may  contain  the  stomach,  and 
even  the  caecum.  It  often  presents  what  is 
known  as  an  omental  sac. 

This  hernia  is  often  irreducible  in  whole 
or  in  part.  It  is  sometimes  inflamed ;  it 
is  but  rarely  strangulated  ;  it  is  peculiarly 
prone  to  become  obstructed  or  incarcerated. 
When  reducible,  it  should  be  retained  by  a 
suitable  abdominal  belt.  The  introduction 
of  a  small  pad  of  cork  in  the  front  of  these 
belts  is  objectionable.  The  pad  occupies 
the  hernial  orifice,  and  tends  to  maintain, 
if  not  to  increase,  its  dimensions.  When 
frreducible,  the  rupture  should  be  protected 
and  supported  by  a  proper  belt,  the  precise 
arrangement  of  which  vidll  vary  according 
to  the  size  and  outline  of  the  rupttu'e,  and 
the  condition  of  the  abdominal  walls. 

When  the  hernia  is  strangulated,  it  may 
often  be  reduced  by  taxis,  the  pressure 
being  applied  in  a  direction  directly  back- 
wards. WTien  herniotomy  is  required,  a  ver- 
tical incision  of  about  two  inches  in  length 
is  made  in  the  middle  line  at  the  upper 
part  of  the  tumour.  One  half  of  this  in- 
cision should  fall  upon  the  tumour,  axid  the 
other  half  upon  the  abdominal  parietes. 
The  risk  of  cutting  into  the  sac  is  much 
diminished  by  making  the  incision  from 
below  upwards,  thus  commencing  it  upon 
the  tumour.  The  stricture  will  be  at  the 
opening  in  the  parietes ;  and  it  should  be 
divided  by  cutting  dfrectly  upwards  in  the 
middle  Ime.  When  possible,  the  rupture 
should  be  reduced  without  opening  the  sac. 
After  the  hernia  has  been  reduced,  the 
edges  of  the  hernial  orifice  should  be  care- 
fully brought  together  by  several  points  of 
catgut  suture.  The  sac  may  then  be  ex- 
cised close  to  the  hernial  aperture,  and  its 
cut  edges  neatly  brought  together  by  su- 
tures which  maintain  its  serous  sm-faces  in 
contact.  Wlien  the  hernial  orifice  is  very 
large,  it  may  be  necessary  to  use  harelip- 
pins  to  effect  a  closure.  In  such  a  case 
the  pins  should  be  removed  at  the  end  of 
forty-eight  hoiu:s.     Frederick  Treves. 
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Umbilicus  or  Navel 


UMBILICUS  or  NAVEL.— The  um- 
bilicus is  more  frequently  spoken  of  as  an 
anatomical  point,  than  as  the  seat  of  any 
peculiar  diseases.  It  is  situate  in  the 
middle  line  of  the  abdomen,  a  Httle  below 
midway  between  the  ensiform  cartilage 
and  the  symphysis  pubis,  and  marks  the 
point  of  separation  of  the  two  recti,  which 
admits  the  entrance  of  the  contents  of  the 
lunbilical  cord,  and  forms  the  point  of  their 
attachment  subsequently  to  foetal  life.  These 
are  the  umbilical  arteries  and  vein,  and 
the  urachus,  which  axe  enclosed,  within  the 
abdomen,  in  a  fold  of  the  parietal  peri- 
toneum. It  corresponds  in  situation  to  the 
body  of  the  third  lumbar  vertebra,  and  the 
spot  at  which  the  aorta  is  most  easily  com- 
pressed is  about  an  inch  below  and  a  little 
to  the  left  of  the  umbilicus.  It  is  below 
the  tmibilicus  that  the  usual  incision  in  the 
median  line  commences  in  laparotomy  for 
intestinal  obstruction,  or  in  operations  for 
the  removal  of  tumours  of  the  uterus  or 
ovaries ;  and  the  cases  are  rare  in  which 
it  needs  to  be  carried  above  this  spot,  but 
when  this  has  become  necessary,  the  ab- 
dominal waUs  should  be  divided  with  blunt- 
pointed  scissors,  and  the  incision  be  carried 
round,  but  never  through,  the  umbilicus. 
Other  operations,  either  for  removal  of 
tumours  of  abdominal  organs,  or  for  other 
pm-poses,  may  commence  above  the  um- 
bilicus, but  the  same  rule  must  apply  in 
extending  them  downwards.  In  a  healthy 
state,  the  rudiments  of  the  cord  dwindle 
after  birth,  and  a  firm  cicatrix  is  formed; 
but  it  sometimes  happens  that  when  a  liga- 
ture has  been  placed  on  the  cord,  the  portion 
nearest  to  the  infant  does  not  wither,  and 
is  converted  into  a  gramdating  mass  which 
requires  a  fresh  Hgatmre  to  be  placed  round 
its  base,  or  the  application  of  a  piece  of 
solid  nitrate  of  silver,  before  it  dwindles 
10  its  normal  condition.  See  UmbilicaIj 
Fistula. 

Haemorrhage  sometimes  occurs  in  newly- 
born  infants  from  careless  Hgature  of  the 
cord,  or  from  the  ligatured  portion  being 
torn  off  before  the  vessels  are  properly 
closed.  This  is  seldom  of  much  conse- 
quence, and  is  to  be  arrested  by  replacing 
the  ligature.  But  a  much  more  formidable 
haemorrhage,  or  rather  a  constant  oozing 
of  blood  from  the  granulating  surface  of 
the  navel,  sometimes  takes  place  soon  after 
birth,  and  this  is  either  due  to  the  hsemor- 
rhagic  diathesis,  or  it  is  foimd  to  be  asso- 
ciated with  a  congenital  malformation  of 
the  cystic  or  hepatic  biliary  ducts,  or  to  the 
absence  of  a  gall-bladder.  Such  bleeding 
is  not  restrained  by  styptics  or  even  by 


ligature,  owing  to  the  absence  of  any  co- 
agulating power  in  the  blood ;  and  although 
when  associated  with  these  deformities, 
there  is  invariably  a  fatal  termination,  yet 
it  is  necessary  to  check  the  haemorrhage, 
which  can  only  be  done  by  passing  harelip- 
pins  through  the  integuments,  and  con- 
stricting the  parts  vnth  a  piece  of  silk  tied 
round  their  ends.  The  condition  often 
occurs  in  several  children  of  the  same 
parents.  Fatal  cases  of  pyaemia  in  in- 
fants, with  multiple  abscesses  and  destnic- 
tive  inflammation  of  various  joints,  have 
sometimes  been  ascribed  to  inflammation 
of  the  imabilical  vein. 

In  very  stout  persons  a  deep  transverse 
depression  often  exists,  running  across  the 
abdomen  and  completely  obscming  the 
navel  from  view.  This  furrow  frequently 
becomes  the  seat  of  a  troublesome  eczema- 
tous  eruption,  which  goes  on  to  ulceration 
if  the  affection  is  not  speedily  reUeved.  The 
variety  is  known  as  eczema  intertrigo,  and 
is  one  which  is  especially  liable  to  affect 
fat  subjects.  It  arises  fr-om  decomposing 
secretions  (sweat,  &c.),  being  confined  in 
moist  and  warm  situations,  and  is  charac- 
terised by  an  angry  erythematous  blush, 
associated  with  sodden  epidermis  and  fetid 
exudation.  The  treatment  consists  in 
thoroughly  separating  the  parts  and  cleans- 
ing with  oatmeal  and  warm  water,  after 
which  rags  soaked  in  an  astringent  lead 
lotion  should  be  appUed  for  some  hours, 
and  finally  a  desiccant  powder  should  be 
dusted  on  and  some  soft  absorbent  material 
employed  to  separate  the  parts.  A  saline 
aperient  should  be  given  at  the  same  time. 

Other  forms  of  ulceration  may  affect 
this  region,  particularly  those  occurring  in 
the  third  stage  of  syphilis,  and  a  Hunterian 
chancre  may  sometimes  be  detected.  Pso- 
riasis, whether  simple  or  syphilitic,  causes 
great  frritation,  when  by  reason  of  folds  of 
fat  there  is  accumulation  of  acid  secretion 
on  surfaces  denuded  of  epithehum.  So  too 
scabies  finds  a  convenient  nidus  in  this 
situation,  and  will  often  give  rise  to  the 
greatest  discomfort.  Epithelial  cancer  is 
seen  sometimes  to  arise  idiopathicaUy  from 
the  umbHicus,  and  commences  as  a  super- 
ficial ulcer,  resembling  an  excoriation  and 
dipping  into  the  pit  of  the  navel  or  occupj'- 
ing  the  summit  of  the  prominent  button  at 
the  bottom. 

UmbiUcal  hernia  or  ruptiured  navel 
occurs  in  infants  and  is  very  common.  The 
contained  viscus,  which  is  usually  part  of 
the  small  intestine,  but  which  may  be  the 
stomach,  omentum,  large  intestine,  or  blad- 
der, pushes  forward  a  portion  of  the  parietal 
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peritonevun  through  the  lax  tissues  which 
I  Burroundthe  mnbilical  vessels  at  their  attach- 
I  ment  in  the  liaea  alba.  The  coverings  are 
1  therefore  very  thin  and  the  diagnostic  symp- 
(toms  are  those  of  hernia  generally  (see 
] Hernia).  A  small  round  tumour  is  present, 
,» easily  reduced  by  the  pressure  of  the  fingers, 
land  the  sharp  tendinous  edges  of  the  aper- 
ttinre  can  then  be  felt.  It  seldom  becomes 
llarge, except  when  conjoiaed,as  it  sometimes 
-I  may  be,  with  a  ventral  hernia,  produced 
itthrough  non-closure  of  the  recti  above  or 
1  below  the  navel.  In  all  cases  it  has  a 
t  tendency  to  natmral  cure,  so  much  so  that 
lumbilical  hernia  is  almost  unknown  in 
hyouth,  and  the  only  remedy  which  the 
ssurgeon  is  called  upon  to  prescribe  is  a  flat 
ipad  of  cork,  or  of  metal,  covered  with  wash- 
lleather,  and  secured  by  strapping  or  by  an 
{elastic  band  which  laces  behind.  Some 
ESiurgeons  have,  however,  thought  fit  to 
|i  operate  in  these  cases. 

The  form  of  umbilical  hernia  which 
Icoccurs  in  adult  life  is  a  protrusion  which 
larises  at  one  side  of  the  navel  proper,  gene- 
rrally  in  the  middle  line  above  it,  and  is 
ffoimd  in  elderly  persons,  more  commonly 
idn  stout  females.  The  viscus,  whether  ia- 
ttestine  or  omentum,  pushes  forward  the 
Iffibrous  structures  which  are  relaxed  in  con- 
Itsequence  either  of  frequent  pregnancies  or 
Icof  general  fatty  degeneration.  It  has  a 
Ittendency  to  increase  in  size,  and  is  not  un- 
tfrequently  irreducible,  ovnng  to  the  forma- 
laation  of  adhesions.     "When  this  form  of 

lemia  becomes  the  seat  of  strangulation 

aperative  interference  is  not  always  called 
Ififor,  as  the  symptoms  will  often  subside  after 
I'ihe  active  use  of  enemata,  &c. ;  but  when  it 

becomes  imperative  to  use  the  knife  the 
lissue  is  frequently  unfavourable,  on  accoimt 
bof  the  general  imhealthy  condition  of  such 
ppatients.  A  carefully  constructed  truss  must 
bbe  constantly  worn.     John  H.  Mokgan. 

UNREDUCED  DISLOCATIONS.  See 
Dislocations. 

UNUNITED  FRACTURE.  —  True 
bnnimited  firactures  are  rare ;  but  some  delay 
the  process  of  union,  especially  where 
lithe  fracture  has  been  inefficiently  treated, 
tis  not  uncommonly  met  with.  No  hard 
id  fast  line  can  be  drawn  between  the 
kwo  classes  of  cases  :  the  union  of  such  a 
bbone  as  the  femur  may  be  delayed  many 
pmonths — in  one  recorded  case  for  as  many 
is  twenty-two — and  yet  eventually  ^ake 
blace  without  operative  treatment.  It  is 
iiifticult,  therefore,  to  say  at  what  exact 
iijime  a  case  of  delayed  union  becomes  one 


of  \mimited  fractuxp.  Whatever  induces 
delay  in  the  union  of  a  fracture  may  also, 
if  the  same  conditions  continue  to  exist, 
lead  to  permanent  non-imion. 

The  great  majority  of  cases  of  un- 
united fracture  depend  on  some  local  cause. 
The  firacture  has  been  badly  set,  the 
fragments  have  never  been  in  good  apposi- 
tion, with  perhaps  some  foreign  body,  some 
piece  of  muscle  or  other  soft  tissue,  between 
them :  or,  originally  together,  the  spUnts 
over  them  have  been  too  tightly  or  too 
loosely  applied,  producing  in  the  former 
case  obstruction  to  the  circulation  and  con- 
sequent delay  in  the  deposit  of  reparative 
material,  allowing  in  the  latter  harmful 
mobility.  An  over-anxious  sm-geon,  who 
is  perpetually  meddling  with  a  fracture, 
may  get  delay  or  even  non-union  for  his 
pains;  and  restlessness  and  intractabihty, 
on  the  part  of  the  patient,  wUl  predispose 
to  the  same  result.  Injury  to  the  nutrient 
artery,  or  to  the  main  vein  of  a  limb,  with 
resulting  phlebitis  and  thrombosis,  may  be 
mentioned  amongst  the  local  causes  of 
delayed  and  non-union,  as  also  may  dis- 
ease of  the  fractured  bone  itself.  Of  this, 
necrosis  is  the  most  common  example,  and 
it  is  nearly  always  in  cases  of  compound 
fracture  that  it  is  met  with,  either  following 
comminution  of  the  bone  or  detachment 
of  its  periosteum.  In  very  rare  instances, . 
small  detached  portions  of  bone,  embedded 
in  the  callus,  necrose  at  a  later  period  and 
cause  disunion.  In  the  London  museums 
are  five  preparations  showing  non-union 
from  mollities  ossium,  one  from  atrophy, 
one  from  fragUitas  ossium,  and  one,  in  a 
lion's  bone,  from  rickets.  Cases  of  non- 
union are  mentioned  by  Norris,  in  which 
bones  affected  with  chronic  abscess,  hydatid 
cyst,  and  nodes,  have  given  way  at  the  seat 
of  disease.  The  too  early  removal  of  spHnts, 
especially  in  obUque  fractures  of  the  lower 
extremity,  where  the  weight  of  the  body 
is  thus  prematurely  brought  to  bear  on 
imperfectly  ossified  callus,  may  lead  to  the 
absorption  of  that  already  laid  down,  or 
prevent  its  further  development.  Some- 
times, a  congenital  ununited  fi'actm'e  is 
met  with. 

Most  constitutional  causes,  such  as 
fevers,  scurvy,  syphilis,  privation,  sudden 
changes  of  diet — e.g.  deprivation  of  accus- 
tomed alcohol-pregnancy,  lactation,  hsemor- 
rhages,  delay  rather  than  permanently 
arrest  the  union  of  a  broken  bone.  Alka- 
line urine,  with  an  excess  of  phosphates,  is 
foimd  sometimes  to  be  present  where  no 
other  cause  for  the  non-imion  can  be  ascer- 
tained  to  exist,  or  it  may  accompany  one 
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of  the  above  conditions.  Wliat  influence 
the  nervous  system  exercises  over  the  union 
of  fractures  is  uncertain.  Cases  of  natural 
union  in  paralytic  limbs  have  been  re- 
corded ;  but  in  one  case  of  fracture  of  the 
lumbar  spine,  in  vyhich  both  the  arm  and 
the  leg  were  broken,  only  the  humerus 
united.  Spontaneous  fi-actures  of  ataxia 
reunite  readily  and  rapidly,  with  an  enor- 
mous formation  of  caUus.  The  bones  of 
lunatics  seem  to  be  more  brittle  than  nor- 
mal and  break  easily,  but,  unless  there  is 
some  disease  such  as  moUities  ossium,  they 
unite  with  readiness.  Experiment  has 
shown  that  division  of  the  nerves  of  a  limb 
has  the  effect  of  making  the  caUus  of  a 
fracture,  on  that  side,  larger  and  harder  than 
in  one  on  the  opposite  side. 

It  is  usual  to  classify  cases  of  non-union 
under  three  heads :  fibrous  union,  false 
joint,  and  absolute  non-union.  Fractures 
of  certain  bones — the  patella,  olecranon, 
neck  of  the  femur  (when  intracapsular) 
and  coronoid  process — so  usually  unite  by 
fibrous  tissue,  that,  when  in  this  condition, 
they  can  hardly  be  regarded  as  instances 
of  ununited  fi'acture. 

Fibrous  or  ligamentous  union,  as  it  is 
sometimes  called,  may  be  effected  by  one 
or  more  bands,  usually  the  former.  The 
fibrous  tissue  appears  to  be  the  result  of  an 
arrest  of  the  process  of  union,  just  when 
ossification  should  commence.  Sometimes 
masses  of  bone  are  embedded  in  it ;  these 
are  either  comminuted  fragments  which 
have  become  encysted,  or  the  result  of 
limited  ossification  from  separate  centres. 
The  neighbouring  periosteum  is  often  thick- 
ened, and  other  fibrous  bands  connecting 
the  fragments  may  be  formed  by  atrophied 
muscular  tissue  or  interosseous  membrane. 
The  ends  of  the  bone,  in  cases  of  long 
standing,  are  usually  coated  with  fibrous 
tissue,  somewhat  atrophied,  rounded  off, 
and  pointed ;  in  other  cases  they  are  found 
enlarged  and  sclerosed,  with,  perhaps,  irre- 
gular masses  of  callus  around  them.  The 
medullary  canal  is  usually  fiUed  in  vsdth  an 
osseous  or  soft  fibrous  deposit,  but  may 
be  patent  from  atrophy.  In  cases  of  false 
joint  the  ends  of  the  bone  are  often  ex- 
panded, ebumated,  or  covered  with  fibrous, 
cartilaginous,  or  fibro-cartUaginous  material, 
one,  perhaps,  convex,  fitting  into  the  con- 
cavity of  the  other,  and  surroimded  either 
by  a  proper  fibrous  capsule — a  sort  of  un- 
ossified  provisional  callus — or  by  a  capsule 
formed  by  the  neighbouring  soft  parts.  The 
interior  of  this  capsule  may  be  smooth  or 
fasciculated,  is  often  moistened  by  a  syno- 
yia-like  secretion,  and  sometimes  contains 


loose  bodies  or  has  soft  outgrowths  project- 
ing into  its  cavity.  When  the  ends  are 
more  widely  separated,  a  bursal  sac,  which 
does  not  enclose  them,  may  be  interposed. 
It  is  only  in  rare  instances  that  the  surgeon 
has  to  do  with  absolute  non-union.  The 
bones  in  such  a  case  are  atrophied;  the 
limb  generally  shrunken,  wasted,  and  use- 
less; movement  of  the  fragments  is  very 
free,  and  not  imparted  from  one  to  the 
other. 

The  diagnosis  of  ununited  fr-acture  is 
easy.  If  in  the  lower  limb,  the  patient 
either  cannot  walk  at  all,  or,  if  able  to 
do  so,  is  aware  of  a  sensation  of '  giving '  at 
the  seat  of  fracture  when  the  weight  of  the 
body  is  brought  to  bear  on  it.  In  the  upper 
limb,  the  arm  is  more  or  less  useless  and 
perhaps  flail -like ;  if  the  forearm  is  affected, 
there  will  probably  be  loss  of  the  power  of 
pronation  and  supination.  There  is  fre- 
quently deformity  at  the  seat  of  non-imion, 
and  the  surgeon  can,  by  manipulation,  move 
one  fragment  on  the  other.  The  extent  of 
this  movement  will  depend  much  on  the 
displacement  of  the  fragments,  the  interval 
separating,  and  the  consequent  length  of 
the  uniting  material  between  them.  Very 
rarely,  the  fr'agments  are  so  interlocked  that 
there  is  but  Httle  impairment  of  the  func- 
tion of  the  part.  Whether  a  case  is  one  of 
fibrous  imion  or  of  false  joint  must  often 
remain  a  matter  of  doubt.  Fibrous  union 
is  the  more  common,  allows,  perhaps,  of 
greater  movement,  and  is  imattended  by 
the  crepitus  that  occasionally  is  met  with 
in  cases  of  false  joint.  If  manipulation 
causes  mnch  pain,  the  imiting  medium  is 
said  to  be  probably  fibro-cartilaginous.  In 
such  cases  union  is  probably  only  delayed, 
and  they  have  a  good  prognosis. 

Treatment. — It  should  be  remembered 
that  the  tmion  of  some  fr'actures  is  neces- 
sarily slow — e.g.  where  there  is  much  dis- 
placement or  great  obHquity  of  the  fr'ag- 
ments ;  in  such  cases,  patience  and  perse- 
verance in  the  original  treatment  will 
probably  be  all  that  is  required.  ^Tienever 
any  of  the  causes  of  delayed  union  enume- 
rated above  are  present,  the  surgeon  must 
at  once  direct  his  attention  to  its  removal. 
A  patient  with  scm-vy  must  have  fi-esh 
vegetables,  fresh  meat,  and  lime-juice ;  one 
with  syphUis  a  com'se  of  mercm-y,  fron,  or 
potassium  iodide,  according  as  one  or  the 
other  is  indicated;  one  who  is  cachectic, 
weak,  has  undergone  privation,  or  suffered 
from  haemorrhage,  a  generous  diet  and 
tonics ;  one  accustomed  to  stimulants,  beer 
and  wine;  a  suckling  woman  must  wean 
her  child  ;  a  pregnant  one  may  be  assui-ed 
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that,  after  delivery,  her  fracture  will  pro- 
bably unite ;  a  phosphatic  and  alkaline 
condition  of  the  iirine  is  best  treated  by  a 
Hberal  diet  and  dilute  mineral  acids.  Some 
of  the  local  causes  of  delayed  union,  such 
as  injm-y  to  the  nutrient  artery,  are  beyond 
the  surgeon's  control,  but  most  can  be 
avoided  by  careful  treatment.  If  crepitus 
is  ehcited  when  the  fracture  is  set,  it  is 
improbable  that  any  foreign  body,  muscle, 
or  other  piece  of  soft  tissue  is  between  the 
fragments.  Efficient  application  of  splints 
and  careful  after-treatment  should  prevent 
either  undue  mobiUty  or  too  rigid  confine- 
ment of  the  fractm-e ;  if  this  has  been  ob- 
lique or  there  has  been  much  displacement, 
extra  time  must  elapse  before  the  support 
afforded  by  splints  is  finally  dispensed  with. 
Necrosed  pieces  of  bone,  if  not  separating 
naturally,  must  be  removed  by  operation. 
In  neglected  cases  of  fracture,  where  the 
delayed  union  is  simply  due  to  separation  of 
the  fragments,  the  sm'geon,  if  the  injury  be 
at  all  recent,  may  by  the  use  of  continuous 
extension  be  able  to  a  great  extent  to  rectify 
the  malposition,  and  so  bring  the  parts  into 
a  more  favourable  condition  for  union  or, 
failing  to  obtain  this,  for  any  operation  that 
may  be  needed. 

If  delayed  union  follows  treatment  by 
splints  and  absolute  rest  in  bed,  the  patient 
should  be  allowed  to  get  up  and  go  about 
in  the  open  air  with  his  fi-acture  put  up  in 
a  plaster  of  Paris,  sUicate  of  potash,  leather, 
or  pasteboai'd  splint.  In  this  way,  the  ends 
of  the  bone  being  rubbed  together,  the  parts 
are  excited  to  greater  action  and  union 
may  result.  If  the  patient  has  already — 
from  the  first — been  treated  by  the  plaster 
of  Paris  bandage  or  some  such  immovable 
apparatus,  it  may  be  that  a  change  to 
splints  and  rest  in  bed  will  procure  consoli- 
dation. Frictions,  shampooing,  stimulating 
embrocations,  or  even  blisters  or  issues  over 
the  seat  of  fracture,  may  also  be  tried. 
Mercury — even  in  non -syphilitic  subjects — 
is  sometimes  given  empfrically.  If  after  a 
reasonable  time  no  union  results,  the  case 
must  be  regarded  as  one  of  ununited  frac- 
ture, and  more  severe  measures  will  be 
necessary.  Amongst  the  many  operations 
that  have  been  devised  are  the  follow- 
ing:— 

Diejfenhac'h' 8  operation  of  driUing  the 
bones  and  inserting  ivory  pegs  into  them. 
The  pegs  may  be  cut  off  level  with  the  bone 
and  allowed  to  remain,  and  often  give  rise 
to  no  irritation,  or  they  may  be  removed  at 
a  subsequent  operation.  Some  sui'geons 
have  used  copper  naUs  for  the  same  purpose. 
The  introductdon  of  gilt  steel  needles  into 


the  bones  imder  antiseptic  precautions,  has 
in  Germany  met  with  a  good  result.  The 
needles  are  ten  or  twelve  in  number,  and 
are  retained  for  fifteen  days. 

Irritation  of  the  unossified  callus  by 
acupuncture,  or  subcutaneous  incision  by 
means  of  a  narrow-bladed  tenotome,  has 
also  been  practised.  In  performing  such 
an  operation,  it  must  be  remembered  that 
large  vessels — even  the  main  artery  of  the 
limb — may  be  close,  if  not  actually  adhe- 
rent to  the  fragments.  The  passage  of  a 
seton,  silk  or  silver  wire,  between  the  ends 
of  the  bones  is  attended  with  the  same 
danger  of  injuring  important  vessels  or 
nerves :  in  some  cases,  where  it  is  impos- 
sible to  pass  the  seton  between,  it  may  be 
passed  in  the  immediate  neighbourhood  of 
the  fragments.  Drilling  the  hones  may  be 
practised  in  many  ways.  The  ends  may  be 
perforated  in  one  or  more  places  and  the 
drills  withdrawn ;  they  may  be  left  in  situ,, 
or,  in  suitable  cases,  passed  right  through 
from  one  fragment  into  the  other,  so  as  to 
hold  them  together.  In  such  cases,  the 
apertures  should  be  made  by  a  circular 
drill,  and  into  these  circular  openings  other 
drOs,  triangular  on  section,  should  be  in- 
troduced, so  that  there  may  be  thus  pro- 
vided an  escape  for  the  discharges.  This 
operation  has  been  practised  by  Sir  J.  Lister 
for  unimited  fracture  of  the  neck  of  the 
femur.  External  incision  may  usually  be 
dispensed  with ;  if  the  bones  be  at  all  deejjly 
situated,  the  insertion  of  long  hare-lip  pins 
may  sufficiently  mark  out  their  Limits  and 
be  a  guide  dm'ing  the  operation. 

If,  in  addition  to  failure  of  bony  imion, 
there  be  irremediable  displacement  of  the 
fragments,  in  itself  sufficient  to  spoil  the 
utility  of  the  limb  (e.g.  great  inversion  of 
the  foot,  in  a  case  of  fi'actiu-ed  leg),  such 
simple  operations  as  the  foregoing  must 
give  way  to  the  more  severe  measure  of 
resection ;  and  removal  of  more  bone  than 
just  the  ends  of  the  fragments  may  be  ne- 
cessary to  correct  the  malposition.  Before, 
however,  the  displacement  is  put  down  as 
irremediable,  it  must  be  clearly  seen  that 
it  is  not  due  to  or  kept  up  by  contracted 
tendons.  If  it  wore,  tenotomy  might  make 
one  of  the  milder  operations  feasible.  Re- 
section will  also  be  needed  when,  although 
there  is  little  displacement,  other  measmres 
have  failed,  and  probably  in  nearly  all  cases 
of  false  joint.  It  is  now  usually  combined 
with  wiring  the  fr'agments,  the  wire  either 
being  cut  off  close,  hammered  down,  and 
left ;  or  being  twisted  a  known  mmaber  of 
times,  made  to  project  from  the  woimd, 
and  subsequently  removed.    Since  the  in- 
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tiroduotion  of  antiseptics,  this  operation  is 
not  to  be  regarded  as  of  much  danger  when 
practised  on  raost  of  the  long  bones.  In 
the  case  of  the  femur,  where  a  large  deep 
wound  is  made,  and  much  manipulation  is 
perhaps  necessary  to  bring  the  fragments 
together,  the  ainount  of  discharge  foUowiug 
the  operation  is  usually  so  great  as  rapidly 
to  soak  through  the  dressings  and  make  it 
a  matter  of  some  difficulty  to  keep  the 
wound  thoroughly  aseptic  ;  no  such  trouble 
is  experienced  with  the  other  bones.  Such 
resections  are  not  nearly  so  dangerous  as 
ordinary  compound  fractures  in  the  same 
situations.  The  wound  is  made  with  a 
clean  sharp  instrimient,  with  antiseptic 
precautions  from  the  very  first,  the  soft 
tissues  are  less  injured,  and  the  condition 
of  the  bone  and  medullary  canal  is  usually, 
from  previous  pathological  changes,  such 
as  to  render  them  more  tolerant  of  injury 
than  when  in  their  natural  healthy  state. 

In  performing  resection  it  is  weU  to 
render  the  limb  bloodless,  either  by  eleva- 
tion or  the  application  of  Esmarch's  band- 
age. As  a  rule  only  a  single  incision, 
if  possible  passing  through  a  muscular  in- 
terspace, wHl  be  required ;  but  in  the  fore- 
arm, if  both  bones  are  implicated,  two  will 
be  necessary;  and  sometimes,  when  the 
fragments  of  such  a  bone  as  the  femur 
overlap  much,  and  are  deeply  situated,  it 
will  facilitate  matters  if  a  separate  incision 
is  made  on  to  each  of  them ;  the  more  de- 
pendent wound  will  be  useful  for  drainage. 
The  fragments  may  be  drUled  obliquely,  or 
the  wu'e  passed  through  their  whole  thick- 
ness. The  former  is  the  easier,  but  more 
likely  to  spHt  the  bone ;  on  this  account, 
too,  the  saw  is  to  be  preferred  to  the  cutting 
pUers  for  the  actual  resection.  All  peri- 
osteiun  should  be  preserved.  In  cases 
where  both  bones  of  the  forearm  or  leg  are 
ununited,  the  two  upper  or  the  two  lower 
fragments  maybe  foimd  joined  to  each  other. 
It  is  very  essential  in  the  forearm  to  sepa- 
rate and  keep  them  apart,  and  to  remove 
any  redundant  callus  that  might  subse- 
quently interfere  with  the  movements  of 
pronation  or  supination.  The  after-treat- 
ment of  cases  where  resection  has  been 
practised  resembles  that  of  an  ordinary 
compound  fracture. 

Niissbaum's  transplantation  of  hone, 
with  antiseptic  precautions,  may  be  men- 
tioned as  another  method  of  treatment. 
See  Bone-grafting  under  Grafting. 

Amputation  should  only  be  resorted  to 
as  a  last  resource,  when  other  operations 
have  failed  and  the  Umb  is  a  useless  en- 
cumbrance. 


Mecliamcal  appliances  are  most  com- 
monly used  in  ununited  fracture  of  the 
femur;  they  may  also  be  advisable  for 
cases  where,  although  resection  and  wiring 
has  failed,  the  limb  is  EtiU,  with  such  a 
support,  more  useful  than  a  stump  would 
be,  or  when  the  patient  objects  to  or  is  a 
bad  subject  for  operation. 

The  prognosis  after  operations  for  im- 
imited  fr-actm-e  is  better  when  non-union  is 
due  to  a  local,  than  when  it  is  due  to  a  con- 
stitutional, cause ;  better,  when  irregular 
masses  of  callus  show  there  has  been  an 
attempt  at  ossification,  than  when  there  is 
no  such  evidence;  and  better,  when  the 
bones  are  enlarged  and  sclerosed,  than  when 
they  are  atrophied. 

George  Eobeetson  Turner. 

UREMIA.  —  This  is  a  convenient 
clinical  term  used  to  indicate  a  condition 
in  which  peculiar  phenomena,  chiefly  ner- 
vous, are  exhibited  as  the  result  of  the 
retention  in  the  blood  of  matters  usually 
eliminated  by  the  kidney.  These  phe- 
nomena may  either  present  themselves 
suddenly  with  great  vividness  and  be  fol- 
lowed by  speedy  recovery  or  death ;  or  may 
come  into  being  slowly,  remain  but  sHghtly 
pronounced  for  a  considerable  time,  and 
then  quietly  pass  away  with  complete  con- 
valescence ;  or,  on  "the  other  hand,  become 
gradually  exaggerated  until  they  finally 
terminate  in  death.  We  speak  accordingly 
of  acute  m"8Bmia  and  chronic  ursemia.  The 
commonest  cause  for  both  of  these  con- 
ditions is  one  or  other  form  of  Bright's 
disease,  but  they  may  also  be  produced  by 
mechanical  obstruction,  of  one  variety  or 
another,  to  the  flow  of  miae  from  healthy 
kidneys.  In  this  way,  the  impaction  of 
stones  in  the  ureter  or  the  pressure  on  the 
latter  by  a  tumour  may  give  rise  to  reten- 
tion in  the  blood  of  those  matters  capable 
of  producing  ursemic  symptoms,  simply  by 
throwing  them  back  upon  the  kidney  and 
embarrassing  its  free  action. 

The  symptoms  of  m-eemia  are  either 
suddenly  developed  in  most  pronounced 
forms  without  any  wamiag,  or  are  preceded 
by  certain  premonitions  of  a  less  distinct 
character.  Among  the  latter  may  be  men- 
tioned slowing  of  the  pulse  and  headache  of  a 
fixed  kind,  often  referred  to  the  back  of  the 
eyes  or  occiput ;  heaviness  and  mental  in- 
activity are  also  noticed.  The  patient  may 
also  vomit  once  or  twice  in  the  morning 
without  any  evidence  of  dyspepsia,  the 
vomited  matter  being  watery  and  smeHing 
of  ammonia,  or  may  have  attacks  of  diar- 
rhoea, or,  again,  may  complain  of  dimness 
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of  vision  from  time  to  time,  which  passes 
off  completely.  These  premonitory  symp- 
toms, if  they  belong  to  ttrtemia,  are  usually 
followed,  sooner  or  later,  by  acute  evidence 
of  the  state  of  the  blood.  The  most  common 
is  convulsions.  These  are  of  an  epileptic 
character,  and  are  usually  accompanied  by 
complete  loss  of  consciousness,  though  not 
always.  There  is  also  biting  of  the  tongue 
and  foaming  at  the  mouth.  In  the  majority 
of  cases,  coma  follows  upon  these  fits  and 
is  iisually  deep,  but  coma  may  also  appear 
without  any  previous  nerve-explosion. 

TJrsemic  convulsions  may  be  single,  but 
are  more  frequently  repeated  again  and 
again,  at  shorter  or  longer  intervals.  During 
the  stage  of  coma,  the  pulse  is  often 
quickened,  the  temperature  rises,  the  teeth 
are  ground,  and  there  are  twitchings  of  the 
muscles,  and  the  faeces  and  urine  are  passed 
involuntarily.  The  pupils  at  the  time  are 
usually  dilated  and  do  not  contract  to  light, 
but  in  some  cases  they  have  been  found  to 
be  contracted  or  only  of  normal  diameter. 
The  face  is  usually  pale  all  the  time.  In 
the  intervals  between  the  attacks  the 
patient  may  appear  quite  well,  and  may 
recover  vision  completely,  but  often  the 
sight  of  one  eye  at  least  remains  impaired 
and  the  headache  persists.  The  impairment 
of  vision  may  be  due  to  functional  cerebral 
disturbance,  which  leav.es  no  change  in  the 
eye  appreciable  by  the  ophthalmoscope,  or 
may  be  due  to  .actual  changes  in  the  retina, 
the  result  of  the  kidney-disease  which  leads 
to  the  uraemic  symptoms.  Of  these  organic 
changes  in  the  fimdus  of  the  eye  several 
are  described.  Dr.  Gowers  speaks  of — (1)  an 
cedematous  swelling  of  the  retina;  (2) 
white  patches  of  degeneration  ;  (3)  haemor- 
rhagic  patches ;  (4)  optic  neuritis ;  (5) 
atrophy  of  the  optic  nerve  and  retina 
following  the  latter.  Ura;mic  deafness  is 
also  occasionally  noticed  as  a  transient 
symptom,  but  is  not  so  common  as  the 
ocular  phenomena  just  mentioned. 

The  chronic  condition  of  lursemia  differs 
from  the  acute  in  that  the  fits  are  not  so 
frequent  and  violent,  and  if  there  is  any 
coma  subsequently  it  is  not  so  deep.  Mus- 
cular twitchings,  headache,  itching  of  the 
skin,  and  morning  sickness  are,  however, 
persistent.  If  the  matters  vomited  are 
tested  they  are  found  to  be  of  low  specific 
gravity,  and  of  alkahne  reaction  due  to  the 
presence  of  ammonia.  Asthmatic  attacks 
and  hiccup  are  also  noticed.  The  sleep  is 
bad  and  disturbed  by  distressing  dreams, 
and  vision  is  frequently  deranged.  . 

A.L1  this  assemblage  of  symptoms  has  long 
been  recognised  as  depending  upon  the 


retention  of  excrementitious  matters  in  the 
blood,  but  the  exact  nature  of  the  latter  and 
their  mode  of  action  have  been  the  subject 
of  much  debate.  Without  going  iuto  the 
details  of  the  controversies  on  these  points, 
which  have  been  ably  handled  by  Dr.  Ealfe, 
it  may  be  pointed  out  that- one  of  the  ear- 
liest views  with  regard  to  the  causation  of 
uraemic  phenomena  was  that  of  Christison — 
that  it  was  due  to  the  accumulation  of  urea 
in  the  blood.  This  was  very  soon  abandoned 
in  favour  of  the  theory  that  it  was  not  the 
urea  itself,  but  the  ammonium  carbonate 
derived  from  its  decomposition,  which  gave 
rise  to  the  well-known  symptoms.  But 
this  theory,  too,  was  found  to  be  unsatis- 
factory, as  also  that  which  laid  the  evil  to 
the  credit  of  an  excessive  quantity  of  po- 
tassium salts  in  the  blood.  Further,  it  was 
suggested  that  uraeroic  nerve-explosions 
were  due  simply  to  the  mechanical  effect 
of  oedema  of  the  brain,  combined  with 
anaemia  brought  about  by  the  associated 
renal  disease ;  but  this  theory  again  has  not 
met  virith  general  acceptance.  From  a 
review  of  the  whole  subject,  in  the  hght  of 
the  most  recent  investigations,  it  appears 
probable,  as  Dr.  Ralfe  points  out,  that  so- 
called  uraemic  phenomena  are  not  caused  by 
the  toxic  effects  of  one  substance  alone,  but 
by  the  presence  in  the  tissues  of  numerous 
other  decomposition  -  products  such  as 
kreatin,  leucin,  and  extractives,  which  have 
accumulated  there  and  have  actually 
brought  about  an  alteration  in  their  chemi- 
cal constitution.  He  further  lays  stress 
upon  the  fact  that  in  uraemia  there  is  a 
considerable  amount  of  acid  unexcreted,  and 
consequently  diminished  alkalinity  of  the 
blood.  The  reduced  power  of  oxidation 
which  accompanies  this  change  must  react 
powerfully  on  the  tissues  already  loaded 
with  decomposition-products,  and  especially 
on  the  nervous  system. 

The  diagnosis  of  uraemia  from  epilepsy 
is  often  not  easy  unless  the  history  of  the 
case  be  known,  and  especially  the  state  of 
the  urine.  But,  as  a  rule,  the  tm-gidity  of 
the  vessels  of  the  face  and  asphyxial  symp- 
toms are  less  marked  in  uraemia.  From 
apoplexy  the  condition  is  distingiiished  by 
the  absence  of  paralysis.  In  cases  of  opium- 
poisoning  the  coma  is  continuous ;  uraemic 
coma  is  often  interrupted  ;  the  pupils,  too, 
are  not  contracted,  as  a  rule,  in  the  latter 
condition,  and  the  face  is  pale,  while  the 
breathing  is  not  stertorous  and  is  quiet. 

Arthur  E.  Barker. 

UREA,  one  of  the  chief  results  of 
tissue-metabolism,  is  consequently  found  in 
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those  organs  and  tissues  where  change  is 
most  active,  always  exce^jting  muscle.  Its 
occurrence  and  the  means  of  recognising  it 
in  urine  are  the  subjects  of  the  following 
article,  but  may  be  fittingly  prefaced  by  a 
few  general  observations. 

Chemical  Corrvposition. — Urea  is  a  pris- 
matically  crystalhne  substance,  which,  so- 
luble in  water,  insoluble  in  alcohol,  is  easily 
decomposed  by  heat,  fermentation,  &c.  On 
the  other  hand,  it  may  easily  be  artificially 
made,  so  that  its  composition  is  now  per- 
fectly understood  to  be  that  of  an  amide, 
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the  amide  of  carbonic  oxide,  thus  CO-j^-g^, 

which  (in  the  process  of  fermentation,  &c.) 
is  saturated  with  two  molecules  of  water, 
the  result  being  its  metamorphosis  into 
carbonate  of  ammonia.  It  is  worth  while 
digressing  for  a  moment  to  point  out  here 
that  this  katalytic  process,  of  such  great 
practical  moment  in  the  surgery  of  the 
urinary  organs,  may  follow  as  a  resvdt  of 
three  distinct  conditions,  one  of  which  at 
least,  however,  is  impossible  (so  far  as  we 
know),  inl/ra  vitam — (1)  Prolonged  heating 
in  the  presence  of  water ;  (2)  by  the  action 
of  alkalies  (this  is  comparable  to  No.  (1) — 
viz.  hydration) ;  (3)  by  far  the  most  im- 
portant, the  action  of  the  so-called  micro- 
coccus ureffi,  or  possibly  a  product  of  its 
growth.  See  Septic  Diseases,  Classification 
of.  It  is  interesting  to  note,  what  has  been 
known  for  some  time  now,  that  this  mode 
of  decomposing  m'ea  is  attended  with  slight 
result  unless  there  are  phosphates  present. 
This  is  evidenced  by  the  great  difference  in 
behaviour  between  a  pure  solution  of  urea 
and  normal  urine. 

Relation  to  Tissue-change. — Urea  being 
a  product  of  metabolism,  it  now  behoves  us 
to  consider  its  origin  and  practical  import, 
since  such  must  form  a  valuable  aid  to  dia- 
gnosis, other  things  being  equal.  In  the 
first  place,  it  is  quite  fallacious  to  rest  any 
opinion  on  an  excess  or  deficit  over  or  below 
the  '  normal '  amount  passed,  unless  the  two 
l)rehminaiy  points — (1)  the  ingestion  of 
nitrogen  as  food  ;  (2)  the  amount  of  tissue- 
waste  produced  by  exercise  in  various  ways, 
pyrexia,  &c.,  be  fairly  estimated  and  known. 
Forewarned  in  this  way,  the  relation  of  the 
amount  of  urea  passed,  to  the  actual  degree 
of  tissue-change  on  the  one  hand,  and  the 
secretory  power  of  the  kidneys  on  the  other, 
(see  Ueine)  is  a  determinable  fact  within 
certain  limits.  The  normal  amount  of  urea 
passed  by  a  healthy  adult  male  in  twenty- 
four  hours  varies  from  30  to  35  grammes — 
i.e.  from  450  to  525  grains.  This  amoimt 
is,  of  course,  the  a/verage  quantity  from  day 


to  day,  and  is  the  total  quantity  excreted 
in  the  twenty-four  hours.  It  must  not  bo 
imagined  that  the  excretion  is  regular,  for 
examination  of  the  urine  at  varying  pe- 
riods, between  meals  and  directly  after 
meals,  shows  that  the  amount  of  nitrogen 
got  rid  of  is  doubled  according  to  the  period 
examined. 

The  well-known  increase  due  to  pyrexial 
processes,  &c.  (Ringer),  need  not  be  referred 
to  here,  and  for  its  relation  to  the  excretion 
of  uric  acid,  see  Ueine. 

Quantitative  Estimation. — The  possi- 
bHity  of  decomposmgurea,  uric  acid,  kreatin, 
&c.,  the  nitrogenous  constituents  of  the 
urine,  by  the  action  of  an  alkaline  hypo- 
bromite  or  hypochlorite,  enables  the  quanti- 
tative estimation  of  the  amount  of  nitrogen 
excreted  to  be  a  comparatively  simple 
matter  now  ;  the  cumbersome  and  ex- 
tremely imcertain  method  of  Liebig  being 
now  superseded  by  the  more  accurate  and 
more  complete  process  of  observing  the 
total  quantity  of  nitrogen  in  the  urine. 

The  method  requires  Uttle  detailed  de- 
scription. A  measured  quantity  (5  c.c.)  of 
the  urine  is  placed  in  a  small  tube  or  glass 
bottle,  and  this  is  then  carefully  lowered  into 
a  larger  bottle,  into  which  25  c.c.  of  freshly 
prepared  solution  of  hypobromite  of  soda 
have  been  previously  poured.  Without  mix- 
ing the  urine  and  hypobromite  solution,  this 
bottle  is  then  firmly  corked  with  an  india- 
rubber  stopper,  through  the  centre  of  which 
passes  a  glass  tube.  Now,  the  mixing  of 
the  urine  with  the  hypobromite  will  cause 
the  katalytic  destruction  of  the  nitrogenous 
bodies  contained  in  that  fluid,  and  so  pro- 
duce the  evolution  of  a  definite  volume  of 
nitrogen.  This  gas,  being  led  off  by  the 
tube  perforating  the  india-rubber  cork,  can 
be  measm'ed  by  displacing  water  in  a  tube 
to  which  it  is  connected.  By  previous 
analysis  of  known  substances  this  tube  can 
be  graduated  at  once,  not  merely  in  divi- 
sions which  show  the  amount  of  nitrogen 
evolved,  but  also  how  much  urea  that 
amount  of  nitrogen  represents,  in  percent- 
ages of  the  total  urine.  Perhaps  the  best 
(being  the  simplest  and  accurate)  apparatus 
is  that  of  Gerrard.  To  repeat :  the  amount 
of  nitrogen  given  off  by  this  means,  and 
measm-ed  (as  is  customarily  the  case)  in 
percentages  of  urea,  represents  not  only  the 
urea  present,  but  also  other  bodies  referred 
to  above.  In  regard  to  the  amount  of  uric 
acid  passed,  and  its  correlatives,  carbamic 
acid  and  ammonia,  it  has  recently  been 
proposed  to  estimate  these  (when  in  mix- 
ture) by  the  use  of  sodium  hypochlorite 
followed  by  sodium  hypobromite. 
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Thus  (Fenton)  :  take  two  equal  por- 
tions (a)  and  (6)  of  the  solution,  and  from 
(a)  measiu-e  the  amount  of  nitrogen  evolved 
by  action  of  the  hypobromite.  Call  this 
amount  Vj.  Treat  the  other  portion  (6) 
with  the  hypochlorite,  and  let  =  volume 
of  nitrogen  obtained.  Act  on  the  residue  of 
this  experiment  with  the  hypobromite,  and 
let  V3  =  the  volume  of  N.  produced.  And  if 
X  =  vol.  of  nitrogen  due  to  urea, 


ammoma, 
carbamic  acid, 


y= 

then  x  +  y  +  z  =  Y^, 
-  +  2/  =  V,. 

After  discounting  the  ordinary  fallacies 
mentioned  above  as  attendant  on  the  de- 
duction drawn  from  the  amount  of  nitrogen 
excreted  in  the  twenty-four  hours,  it  is  per- 
haps scarcely  necessary  to  state  that  since 
the  separation  of  urea  by  the  kidneys,  in 
normal  physiological  action,  is  now  well 
known  to  be  a  direct  process  carried  on  by 
the  epithelium  of  the  convoluted  tubules,  it 
is  obvious  that  we  have  a  definite  means  of 
ascertaining  the  secretory  power — i.e.  the 
state  of  the  kidneys — and  therefore  can  form 
some  idea  of  the  ability  of  a  patient  to  suc- 
cessfully sustain  a  severe  operation.  This 
point  is,  of  course,  of  especial  importance 
when  such  an  operation  is  performed  on 
the  urinary  tract.  See  Ueethral  Fever. 
'  Victor  Horsley. 

URETHRA,  Diseases  of  the.— These 
include  m-ethritis,  with  its  consequences — 
warts,  gleet,  peri-urethral  abscess,  inflamed 
follicles,  strictm'e,  neuralgia,  syphilitic, 
chancrous,  and  tubercular  ulcers.  Many  of 
these  affections  have  been  described  under 
the  articles  Chancre  ;  Gleet  ;  Gonorrhea  ; 
Stricture  of  the  Urethra;  Syphilis; 
Urethral  Fever. 

Urethritis,  following  coitus  with  women 
Buffering  fr-om  leucoiThoea  or  other  non- 
gonoiThceal  muco-purulent  discharge,  is  a 
milder  affection  than  gonorrhoea,  though 
probably  often  closely  resembling  that  dis- 
ease. But  urethritis  is  not  exclusively  due 
to  contagion.  It  may  be  caused  by  injury, 
by  gout,  or  by  tubercular  disease.  Neverthe- 
less, aU  these  forms  are,  in  comparison  with 
gonorrhceal  urethritis,  rare  affections.  Ex- 
cessive beer-drinliing  in  young  men,  and,  in 
children,  the  irritation  of  worms  in  the  in- 
testines, are  stated  to  sometimes  cause  slight 
urethritis.  Again,  certain  vegetables— e.g. 
asparagus— and  turpentine  and  cantharidos 
are  accused  of  exciting  a  mild  urethritis, 
besides  specially  irritating  the  kidneys. 


Occasionally  also,  a  very  mild  urethritis 
accompanies  the  early  macular  eruption  of 
syphilis;  it  is  always  very  limited,  and 
subsides  spontaneously. 

In  traumatic  urethritis,  the  signs  of  irri- 
tation foUow  the  passage  of  the  calculus  or 
other  foreign  body  without  delay.  Soreness 
is  felt  at  the  first  micturition  after  the 
injury  has  been  inflicted ;  swelling  and  dis- 
charge are  evident,  at  latest,  twenty-four 
hours  after  the  occurrence.  Like  other 
forms  of  urethritis,  the  tramnatic  variety 
may  be  followed  by  inflammation  of  the 
prostate,  testicles,  bladder,  or  kidney.  Or- 
chitis is,  probably,  the  most  frequent  form 
of  this  secondary  inflammation. 

In  gouty  urethritis,  the  inflammation 
usually  begins,  and  irritation  is  generally 
first  felt  at  the  membranous  and  prostatic 
portions,  not  near  the  meatus  as  in  gonor- 
rhoea, and  causes  greatly  iacreased  fre- 
quency of  mictm-ition.    This  in-itability  of 
the  bladder,  coming  on  at  once  and  out  of 
proportion  to  the  amount  of  inflammation 
of  the  rest  of  the  passage,  is  very  charac- 
teristic of  the  gouty  form.    Patients  who 
suffer  from  it  have  had  also  symptoms  of 
gout  elsewhere,  or  pass  uric  acid  crystals. 
They  are  usually  of  full  habit,  over  forty 
years  of  age,  and  addicted  to  the  pleasures  of 
the  table.    Too  much  reliance  must  not  be 
placed  on  the  gouty  symptoms,  inasmuch 
as  gonorrhoea  is  not  uncommon  in  men  of 
the  habits  just  mentioned.   Gouty  mrethritis 
affects  both  sexes,  though  much  more  com- 
mon ia  men.   The  inflammation  may  be  as 
severe  as  it  is  in  weU-marked  cases  of 
gonorrhoea,  pus  being  secreted  fi-eely  ;  or  it 
may  give  rise  to  the  complications  of  the 
bladder,  testis,  joints,  and  eye  which  attend 
or  follow  gonorrhoeal  urethritis.   ,The  lead- 
ing distinctions  of  gouty  urethritis  are— the 
history  or  presence  of  gout  elsewhere,  the 
usually  scanty  discharge,  notwithstanding 
the  great  amount  of  scalding  in  the  peri- 
neum and  irritation  of  the  bladder  felt  by 
the  patient.     Further,  the  symptoms  are 
generally  dispelled  by  remedies  appropriate 
to  gout.    The  termination  of  gouty  m-eth- 
ritis  is  nearly  always  by  resolution.   If  it  ia 
followed  by  prostatitis  or  epididymitis,  ab- 
scess may  form,  and  septic  infection  may 
possibly  succeed,  with  its  various  conse- 
quences. 

A  very  obstinate  form  of  urethritis,  pro- 
bably allied  to  gout,  is  occasionally  met  with 
—the  eczematous.  In  the  cases  which  the 
wi-iter  has  seen  at  the  Lock  Hospital  and 
elsewhere,  the  patients  have  been  between 
forty  and  fifty,  of  full  habit,  beer-drinkers, 
and  suffering  from  eczema  on  the  skin.  La 


714 


Urethra,  Diseases  of  the 


these  cases  the  sm-faoe  of  the  glans  around 
the  meatus  was  bright  red  and  very  tender. 
The  interior  of  the  urethra  for  two  or  three 
inches,  in  one  case  as  far  as  the  mem- 
branous portion,  was  also  bright  red,  but 
did  not  bleed  readily  when  the  endoscope 
or  the  bougie  was  passed  along.  There  was 
a  scanty,  milk-white  discharge,  and  the 
patient  complained  of  constant  burning 
pain  along  the  urethra.  Passage  of  urine 
or  of  instrimients  increased  the  pain  greatly 
for  the  time.  No  further  change  appeared 
to  take  place  in  this  obstinate  affection ; 
reUef  was  given  by  cold  water  injections,  or 
by  the  cold  irrigation-coil  round  the  penis, 
and  benefit  was  derived  from  arsenic,  alka- 
lies, and  careful  diet. 

Tuhercular  urethritis  is  at  first  an  in- 
dolent affection,  due  to  the  slow  ulceration 
of  the  tubercular  products  in  the  mucous 
membrane.  The  affection,  though  it  may 
occur  at  any  part  of  the  lu'ethra,  is  much 
more  widely  developed  in  the  mucous  mem- 
brane of  the  neck  of  the  bladder.  The  dis- 
charge is  scanty,  often  somewhat  bloody. 
Soreness  in  the  m'ethra  during  mictm-ition 
is  very  slight,  being  generally  little  heeded 
in  comparison  with  the  severe  burning  pain 
and  spasm  of  the  neck  of  the  bladder 
which  accompany  or  follow  every  act  of 
micturition.  Should  a  sound  be  passed,  in- 
tense pain  is  felt  as  the  instrument  reaches 
the  ulcerated  surfaces,  which  lie  most  com- 
monly about  the  prostate,  and  before  the 
bladder  is  entered.  The  extreme,  unassuag- 
able  irritabnity  of  the  bladder  is  cha- 
racteristic, becoming  in  the  end  constant 
torment.  The  mucus  secreted  by  the  cys- 
titis that  spreads  generally  over  the  sm-face 
of  the  bladder  sets  up  decomposition  and 
produces  ammoniacal,  putrid  m'ine,  which 
irritates  stiU  more  the  xdcerated  surfaces 
and  excites  the  frequent  spasm.  Tuber- 
cular disease  in  time  spreads  to  the  body 
of  the  prostate,  the  vesiculse  seminales, 
and  the  epididymes,  and  thus  gives  cor- 
roborative evidence  of  the  nature  of  the 
urethritis. 

The  terminations  of  tubercular  disease 
may  be  cicatrisation  of  the  ulcers,  when  the 
contraction  of  the  cicatrix  may  produce 
stricture  in  rare  cases ;  but,  usually,  death 
is  caused  by  the  tubercular  disease  spread- 
ing to  the  bladder  and  kidneys,  causing 
death  by  their  destruction,  or  by  developing 
acute  tubercTilosis  of  the  lungs  or  other 
viscera. 

The  treatment  of  traumatic  urethritis 
consists  in  the  first  onset  of  allaying  irrita- 
tion by  salines,  diluent  drinks,  low  diet,  and 
aperients.    When  severe,  the  patient  must 


rest  in  bed ;  should  spasm  and  irritability 
of  the  bladder  come  on,  5  to  10  minims  of 
tincture  of  belladonna  should  be  given  in 
camphor  water  every  four  or  six  hours,  with 
careful  watching  of  the  effect  of  the  drug  on 
the  patient.  Warm  poultices  and  fomenta- 
tions of  the  perineum  are  beneficial ;  and, 
if  abscess  form  there,  its  contents  must  be 
immediately  let  out.  Should  urinary  fever 
with  partial  suppression  of  urine  set  in,  the 
treatment  proper  to  that  affection  must  be 
adopted.  Usually,  the  slighter  forms  of  trau- 
matic urethritis  subside  in  a  few  days,  if  the 
exciting  cause  be  removed  or  not  applied  a 
second  time ;  but  it  may  be  a  serious  and 
dangerous  affection. 

In  treating  the  gouty  urethritis,  more 
benefit  can  be  obtained  by  attacking  the 
general  condition  than  by  treating  the 
local  affection.  Free  purging,  with  mer- 
curial and  other  cholagogues,  and  citrate 
or  bicarbonate  of  potash  with  colchicum, 
in  frequent  moderate  doses,  are  needfiil. 
These  measures,  vidth  low  diet  and  con- 
tinued abstinence  from  food  likely  to  excite 
gout,  aided  by  hot  baths  and  other  sudorifics, 
usually  arrest  the  irritation  quickly.  Care 
in  avoiding  all  but  very  moderate  exercise, 
and  the  support  of  the  testicles  in  a  suspen- 
sory bandage  are  requisite  to  prevent  the 
urethritis  from  causing  prostatitis  or  epi- 
didymitis. The  gleet  left  by  the  mrethritis 
is  obstinate,  being  mainly  secreted  in  the 
prostatic  portion  of  the  canal  and  from  its 
ducts.  Local  treatment  and  counter-irrita- 
tion usually  aggi-avate  the  discharge ;  better 
results  are  gained  by  persevering  vsdth  the 
treatment  for  gout,  and,  when  that  condi- 
tion is  quiet,  by  administering  ll\v.  to  x.  of 
copaiba  or  15  to  20  gi-aius  of  cubebs,  or 
some  similar  remedy,  three  times  a  day. 
Obstinate  cases  are  often  thoroughly  cured 
by  a  course  of  saline  waters,  such  as  those 
of  Hombm-g  or  Plombi^res,  Bath,  Carlsbad, 
or  Toplitz. 

In  tubercular  urethritis,  the  treatment 
is  mainly  that  useful  to  combat  the  tuber- 
cular disease — rest,  warmth,  dry  sunny 
climates,  nourishing  food,  cod-liver  oil,  and 
iron.  The  spasm  and  pain  often  require 
large  doses  of  belladonna  and  morphia  in 
suppositories  and  by  the  mouth.  If  cystitis 
supervene,  washing  out  with  a  solution  of 
boric  acid  of  half  the  saturated  strength 
gives  relief  for  a  time ;  but  drainage  through 
a  perineal  opening  is  necessary  to  prevent 
the  accumulation  of  mrine  in  the  bladder, 
when  the  cystitis  is  marked  and  the  patient 
worn  by  pain  and  spasm. 

Neuralgia  of  the  Urethea.-THs  term 
is  given  to  a  painful  affection  of  the  urethra, 
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occurring  when  no  disease  can  be  detected 
in  that  part  of  the  urinary  apparatus. 

The  causes  of  the  affection  are  very 
numerous,  and  may  be  divided  into  two 
groups:  those  referred  to  general  disturb- 
ance of  the  nervous  system  and  those  con- 
nected with  reflex  irritation  set  up  by  local 
disorder  of  neighbouring  parts.  It  is  most 
frequent  in  the  male  sex  and  during  the 
middle  period  of  life ;  but  it  is  not  unknown 
in  women  and  childi-en.  It  may  foUow  ex- 
cessive coitus,  mastiu'bation,  and  repeated 
sexual  emotion,  or  accompany  neuralgia 
of  other  parts  of  the  body.  A  superabun- 
dance of  phosphates  or  of  uric  acid  in  the 
urine  is  also  a  frequent  cause.  Of  causes 
of  a  reflex  kind  are — disease  of  the  kidney, 
constipation,  flatulent  dyspepsia,  fissure  of 
the  anus,  piles,  uterine  disease ;  of  causes 
more  closely  connected  with  the  urethra 
are  congenital  narrowness  of  the  meatus 
urinai'ius,  enlarged  prostate,  stone  or  atony 
of  the  bladder.  Lastly,  in  some  cases  none 
of  these  causes  can  be  detected  to  explain 
the  painful  condition  of  the  urethra. 

The  symptoms  of  this  affection  are — in- 
creased firequency  of  micturition,  smarting 
pain,  and  difficulty  in  voiding  urine;  some- 
times also  a  sense  of  heat  and  itching  at 
the  tip  of  the  penis ;  aching  pain  beginning 
in  the  penis  and  radiating  to  the  pubes, 
groins,  loins,  buttocks,  and  thighs.  This  is 
a  not  infrequent  form,  often  recurring  and 
ultimately  almost  continuous.  In  some  per- 
sons the  physical  pain  is  accompanied  by 
mental  despondency,  irritable  temper,  or 
dread  of  society. 

The  course  of  the  affection  is  very 
capricious,  irregular,  and  intermittent.  It 
often  assumes  a  certain  periodicity,  or  comes 
and  goes  without  obvious  cause.  The  dis- 
order thus  affords  long  intervals  of  freedom 
from  pain,  to  return  when  the  general  con- 
dition has  been  disturbed  by  some  of  the 
diathetic  causes  aheady  mentioned.  Some- 
times, the  passage  of  a  small  quantity  of 
highly  acid  urine  will  bring  on  an  attack  of 
neuralgia,  which  copious  di-aughts  of  simple 
diuretics,  water,  barley-water,  or  weak  gin 
and  water  will  speedily  allay. 

The  diagnosis  is  formed  chiefly  from 
the  obstinacy  and  severity  of  the  pain  with 
complete  remissions,  the  absence  of  con- 
gestion of  the  mucous  membrane  and  of 
discharge,  and  the  existence  of  some  of 
the  causes  of  neuralgia  already  mentioned. 
Not  infrequently  the  diagnosis  is  reached 
by  the  simple  process  of  exclusion.  ' 

The  treatment  resolves  itself  into  re- 
moval of  any  local  disease  which  excites 
the  neuralgia,  if  that  be  curable ;  and  the 


palliation  by  anodynes,  regimen  and  diet, 
of  those,  such  as  renal  or  prostatic  disease, 
which  are  incurable.  The  phosphatic  dia- 
thesis is  remedied  by  tonics,  mineral  acids, 
fresh  air  and  exercise,  and  sufficient  amount 
of  animal  food.  There  should  be  also  pro- 
hibition of  coffee  or  strong  tea,  as  those 
beverages  are  prone  to  cause  precipitation  of 
the  phosphates  and  consequent  painful 
micturition.  To  these  measures,  in  obsti- 
nate cases,  may  be  added  a  change  of  cUmate 
from  a  cold  damp  one  to  a  warm  sunny 
one.  A  com'se  of  saline  aperient  waters 
at  Kreuznach,  Harrogate,  Carlsbad,  and 
other  baths  is  useful;  or,,  if  this  be  not 
procm-able,  free  purging  by  saline  aperients, 
when  excess  of  uric  acid  depends  or  ac- 
companies defective  action  of  the  liver,  is 
often  effective  in  procming  a  cm:e. 

For  local  treatment,  the  most  efl&cacious 
remedy  is  the  repeated  passage  of  bougies 
and  sounds.  Usually,  this  operation  is 
much  dreaded  by  the  patient,  and  causes 
him  at  first  considerable  pain  of  a  hot, 
burning  character.  But  if  great  gentleness 
be  exercised  and  small  pHant  bougies  be  em- 
ployed until  the  urethra  has  lost  its  hyper- 
aesthetic  condition,  the  suffering  is  only 
momentary,  while  the  diminution  of  the 
constant  irritation  encom'ages  the  patient 
to  submit  to  a  repetition  of  the  operation. 
When  the  passage  has  grown  accustomed 
to  bougies,  full-sized  steel  sounds,  well 
heated  and  oiled,  may  be  passed  twice  or 
thrice  a  week  until  the  neuralgia  is  con- 
siderably abated.  Eecom'se  may  then  be 
had  to  cold  injections,  cold  hip-baths  and 
other  local  stimulants  of  the  circulation 
through  the  genitals.  Eepeated  blisters  to 
the  perineum,  produced  by  painting  an  area 
of  half  an  inch  square  along  the  raphe  with. 
blistering  fluid,  are  valuable  when  there  is 
any  tendency  to  prostatic  congestion ;  but, 
to  do  good,  blisters  must  be  persevered  with 
for  several  weeks. 

Warts,  as  little  pedunculated  or  sessile 
projections,  identical  with  those  seen  in  the 
furrow  behind  the  glans  or  on  the  glans  and 
inner  sm'face  of  the  prepuce,  are  a  not  un- 
common affection  of  the  mucous  membrane. 
They  are  situated  usually  in  the  first  inch 
beyond  the  meatus,  though  sometimes  they 
can  be  seen  by  the  endoscope  growing  at  a 
greater  depth  from  the  sm-face.  It  is  pro- 
bable that  true  warts  are  not  found  more 
than  three  inches  from  the  meatus.  Again, 
they  occm:  in  persons  who  have  a  prochvity 
to  them — that  is,  have  warts  on  the  glans 
or  prepuce  as  well,  or  who  have  had  them 
in  boyhood  on  the  hands  or  elsewhere. 
Urethral  warts  are  always  consequences  of 
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gonorrhoea,  and  do  not  arise  without  the 
stimulus  of  acute  irritation.  In  structure 
they  are  simple  papiUomata,  and  vary  in  size 
from  that  of  a  pin's  point  to  that  of  a  small 
pea.  So  long  as  they  remain  in  the  iirethra, 
they  give  rise  to  itching  and  tickling  there 
and  secrete  discharge.  They  are  easily  re- 
moved by  touching  them  with  an  astringent 
solution  or  by  snipping  them  off,  when  they 
are  within  reach.  Those  which  are  seen  only 
with  the  endoscope,  are  destroyed  by  touch- 
ing them  with  a  solution  of  nitrate  of  silver 
of  twenty  grains  to  the  ormce  of  water. 

Peei-ubetheal  Abscesses  are  also  nearly 
always  a  consequence  of  gonorrhoea,  and 
may  begin  at  any  part  of  the  canal.  Most 
frequently  they  develop  just  within  the 
meatus,  between  the  imder  surface  of  the 
urethra  and  the  frffinum  preputii  further  on, 
or  at  a  point  about  three  inches  from  the 
meatus..  They  begin  either  by  inflammation 
of  a  closed  follicle,  or  as  abscesses  having 
no  communication  with  the  m-ethra,  and 
spread  both  towards  the  skin  and  towards 
the  mucous  membrane.  They  may  open 
on  both  surfaces,  but  most  commonly  do 
so  externally.  When  forming  beneath  the 
fi'senum,  they  are  often  of  slow  growth  and 
form  a  prominent  sweUing  on  either  side 
of  it.  "When  they  have  broken,  the  pus 
escapes,  but  the  cavity  is  slow  to  heal,  and 
the  pus  collects  again  and  again,  to  be 
discharged  from  time  to  time  through  a 
minute  aperture.  Should  the  abscess  force 
its  way  to  the  urethra,  it  usually  also  opens 
on  to  the  skin  and  thus  produces  a  urethral 
fistula.  If  the  abscess  have  formed  in  the 
part  behind  the  bulb,  the  depth  of  the  situa- 
tion causes  the  abscess  to  be  long  in  reach- 
ing the  surface,  and  it  may  percolate  be- 
tween the  layers  of  the  superficial  fascia  to 
the  scrotum  or  at  the  side  of  the  crus  penis 
for  a  considerable  distance,  before  it  makes 
its  escape. 

If  the  deeper  abscesses  break  into  the 
urethra,  a  troublesome  pm'ulent  discharge 
remains,  and  the  cavity  of  the  abscess  fiUs 
from  time  to  time  and  may  obstruct  the 
flow  of  urine  along  the  m-ethra. 

The  treatment  consists  in  early  puncture, 
and  the  maintenance  of  a  free  outlet  for 
the  pus  untn  the  cavity  is  closed  by  granu- 
lation. If  there  be  a  fistula,  this  usually 
closes  in  a  short  time,  provided  there  be 
no  obstruction,  by  stricture  or  otherwise,  to 
the  passage  of  urine  by  the  m-ethra.  Hence, 
the  urethra  must  be  searched  for  con- 
tractions, and  any  that  are  present  be 
widened  by  treatment.  The  little  obstinate 
pouches  of  matter,  which  lie  on  either  side 
of  the  frsenum  in  the  furrow,  are  best  treated 


by  a  free  incision,  and  plugging  the  interior 
of  the  cavity  with  iodoform  Imt  to  ensure 
drainage  and  granulation. 

Beekeley  Hill. 

URETHRA,  Foreign  Bodies  in  the.— 
Foreign  bodies  found  in  the  urethra  have 
either  entered  that  canal  directly  from  the 
external  urinary  meatus,  or  have  passed 
into  it  after  a  long  or  short  residence  in  the 
bladder.  CalcuU  of  purely  renal  or  vesical 
origin  arrested  in  the  urethra  are  not  re- 
ferred to  here,  but  are  folly  discussed  under 
Stone  in  the  Ueethea.  Foreign  matters 
obtain  entrance  into  the  bladder  and  thence 
into  the  urethra,  either  through  injuries 
which  cause  penetrating  wounds  or  in  con- 
sequence of  disease.  As  the  result  of 
direct  injmry,  shot,  pieces  of  clothing,  or 
fragments  of  bone  are  met  with,  while  por- 
tions of  bone,  the  contents  of  dermoid  cysts, 
fruit-stones,  and  other  faecal  matters  from 
the  intestines,  are  consequences  of  disease. 
See  FoEEiGN  Bodies-  in  the  Bladdee. 

Most  usually,  the  m-ethral  foreign  body 
has  been  introduced  directly  from  without, 
through  the  external  meatus,  and  is  a  por- 
tion of  bougie  or  catheter  which  has  become 
detached  while  the  instrument  has  been 
lying  in  the  canal ;  but  straws,  pieces  of 
pencil,  quills,  penholders,  pebbles,  fruit- 
stones,  pins  and  needles,  are  not  infre- 
quently passed  into  the  lu-ethra,  and  al- 
lowed to  pass  beyond  reach  of  recovery. 
Such  bodies  are  introduced  by  patients 
themselves  for  the  treatment  of  real  or  sup- 
posed disease,  or  as  a  means  of  inducing 
improper  excitement  of  the  sexual  organs. 
Sometimes  they  are  passed  in  by  others 
from  cm"iosity  or  mischievously,  when  the 
sufferer  is  asleep  or  drunken. 

The  discomfort  occasioned  in  the  urethra 
varies  with  the  nature  of  the  foreign  body. 
It  may  cause  retention  of  m'ine  with  aU  its 
troubles  and  dangers,  or  inflammation  oi 
the  m-ethra,  with  considerable  constitutional 
disturbance,  may  restdt.  Sometimes  little 
immediate  discomfort  is  experienced,  the 
foreign  body  becomes  impacted  and  gradu- 
ally is  encrusted  with  urinary  salts.  The 
diagnosis  is  made  by  first  examining  the 
urethra  externally  through  the  penis  and 
perineum,  and  vwth  the  finger  in  the  rec- 
tum. Afterwards,  a  small  sound  may  be 
introduced  into  the  ui-ethra,  and  the  nature 
and  position  of  the  foreign  body  more  ac- 
curately ascertained.  Care  must  be  taken, 
in  making  this  examination,  not  to  push 
the  body  further  down  the  urethra  or  into 
the  bladder.  Much  ingenuity  has  been 
expended  upon  the  invention  of  urethral 
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forceps  for  the  extraction  of  foreign  bodies, 
and  there  are  numerous  varieties,  but  the 
best  is,  perhaps,  that  one  known  as  the 
simple,  long  urethral  forceps.  The  long 
urethral  scoop  or  curette  is  a  useful  instru- 
ment, and  a  loop  of  silver  wire  may  be 
made  to  do  good  service. 

Treatment. — If  the  foreign  body  is  en- 
gaged in  the  penile  portion  of  the  urethra, 
its  farther  progress  towards  the  bladder 
should  at  once  be  arrested  by  tying  a  piece 
of  elastic  drainage-tube,  or  an  india-rubber 
catheter  firmly  round  the  base  of  the  penis. 
Here  it  may  be  remarked,  that  all  foreign 
bodies  which  are  elongated  and  therefore 
possess  distinct  ends,  when  once  engaged  in 
the  urethra,  -svill  natm-ally  pass  inwards  or 
outwards  according  as  the  end  which  offers 
least  resistance  is  directed  outwards  or  in- 
wards. Thus  the  end  of  a  broken  catheter 
will  tend  to  pass  rapidly  into  the  bladder, 
owing  to  the  action  of  the  muscular  fibres 
of  the  urethra,  because  the  rounded  non- 
resisting  end  is  towards  the  bladder  and  the 
rovigh  resisting  end  is  du-ected  outwards. 
Eound,  smooth,  mrinary  calculi,  drops  of 
urine,  semen,  and  pus,  are  all  expelled  out- 
wardly. If  the  patient  has  plenty  of  lurine 
in  his  bladder  at  the  moment  of  the  intro- 
duction of  the  foreign  body,  the  urethi'a 
may  be  injected  with  olive  oil,  the  meatus 
pinched  between  the  finger  and  thmnb,  and 
the  patient  directed  to  make  a  fall  stream 
of  urine  forcibly,  when,  upon  the  meatus 
being  released,  the  foreign  body  may  for- 
tunately be  expelled.  If,  however,  it  is 
not  expelled,  the  surgeon  may  attempt  to 
manipulate  the  body  through  the  walls  of 
the  lu'ethra,  and  so  squeeze  it  out. 

If  this  plan  is  not  successful,  the  urethral 
forceps  or  scoop  must  be  carefully  tried. 
Their  use  is  usually  very  distressing  to  the 
patient,  and  sometimes  an  anaesthetic  has 
to  be  employed.  The  patient  must  He  on 
his  back,  and  the  surgeon  should  steady 
the  foreign  body  and  prevent  its  being 
passed  farther  dovra  the  urethra  by  pressing 
behind  the  body  upon  the  urethra,  either  in 
the  penis  or  perineiun,  or  with  his  finger 
in  the  rectum.  The  forceps  may  then  be 
passed  down  to  the  foreign  body,  and  a  care- 
ful attempt  made  to  extract  it.  Some- 
times the  surgeon  will  succeed  with  the 
urethral  scoop  or  curette,  when  he  has 
failed  with  the  forceps.  If  the  foreign  body 
be  a  piece  of  gum  elastic  bougie  or  catheter, 
and  a  small  gum  catheter  can  be  passed  by 
its  side  into  the  bladder,  it  wilL  often  be 
well  to  tie  this  catheter  in  for  a  few  days, 
in  the  hope  that  on  its  withdrawal  the 
vagrant  piece  of  catheter  will  come  away 


also,  having  become  glued  to  the  inlying 
catheter.  This  method  should  only  be  tried 
when  an  attempt  with  the  forceps  has 
failed.  The  knife  can  rarely  be  requked  to 
cut  down  upon  a  foreign  body  in  the  urethra. 
Such  a  proceeding  is,  however,  occasionally 
justifiable,  and  it  is  most  proper  to  do  so  if 
the  body  is  engaged  behind  an  organic 
stricture  of  the  urethra.  In  such  a  case, 
after  the  body  has  been  removed,  the  stric- 
tinre  should  be  thoroughly  divided  internally 
or  dilated,  othervidse  a  fistula  vsdU  almost 
certainly  result.  In  cutting  down  upon  a 
foreign  body,  care  should  always  be  taken 
to  draw  the  skin  of  the  penis  well  forwards ; 
after  the  operation  the  incisions  into  the 
skin  and  into  the  urethra  will  not  corre- 
spond, and  the  parts  will  rapidly  heal. 

Occasionally,  foreign  bodies  of  a  peculiar 
character  moU  be  met  with  in  the  urethra, 
which  will  tax  the  manipulative  skill  of 
the  Slurgeon.  Hairpins  and  shawlpins  have 
sometimes  called  for  exceptional  ingenuity. 
A  hairpin  is  usually  introduced  with  the 
bent  portion  towards  the  bladder.  Directly 
the  pin  has  passed  from  the  patient's  grasp, 
the  legs  of  the  pin  spring  apart  and  the  ends 
become  firmly  fixed  into  the  urethra.  In 
such  metal  tube  (a  piece  of  silver 

catheter)  may  be  passed  down  to  the  pin, 
the  legs  of  which  are  firmly  pinched  to- 
gether through  the  mrethral  walls,  and 
slipped  into  the  metal  tube,  which  is  then 
withdrawn,  bringing  away  with  it  the  pin 
safely.  Another  plan  of  dealing  with  such  a 
case  is  to  hold  the  penis  forcibly  against  the 
abdomen,  and  with  the  finger  in  the  rectum 
the  ends  of  the  pin  may  be  made  to  pro- 
trude through  the  walls  of  the  lu'ethra  and 
skin  of  the  penis.  One  leg  of  the  pin  may 
then  be  cut  off  close  to  the  skin  and  the 
the  rest  of  the  pin  twisted  out.  A  shawl- 
or  large-headed  pin  may  be  treated  in 
much  the  same  way,  supposing  the  head 
of  the  pin  to  have  been  passed  in  first, 
towards  the  bladder.  The  point  may  be 
pressed  out  through  the  m-ethi-a  and  skin, 
and  then  brought  well  down  towards  the 
patient's  anus ;  the  head  of  the  pin  can  then 
be  pushed  up  to  the  external  meatus  and  the 
whole  pin  removed. 

In  the  performance  of  lithotrity,  the 
jaws  of  a  lithotrite  loaded  with  debris  may 
become  fixed  in  the  urethra.  If  this  is  due 
to  stricture,  a  small  tenotome  may  be  intro- 
duced imder  the  skin,  the  strictm-e  divided 
subcutaneously,  and  the  Kthotrite  with- 
drawn, or  the  blades  of  the  lithotrite  may  be 
cut  down  upon,  then  protruded,  cleared  of  all 
debris,  approximated,  and  withdrawn  by  the 
natiiral  passage.    G.  Buckston  Brownk. 
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UBETHRA,  Injuries  of  the.— These 
are  caused  by  falls,  kicks,  blows  on  the 
perineum  or  penis,  by  gimshot  wounds,  cuts, 
by  twisting  the  penis  during  erection,  or 
blows  given  to  reheve  chordee,  by  the  tying 
of  strings  tightly  round  the  penis,  and  by 
the  impaction  of  calculi  or  the  passage  of 
foreign  bodies  (such  as  catheters)  along  the 
canal.  The  consequences  are  bruises,  la- 
cerations, incisions,  sloughing  and  loss  of 
substance ;  afterwards,  as  results  of  this 
loss  of  substance,  firm  fibrous  stricture  or 
complete  obhteration  of  the  urethra  for  a 
short  distance. 

Of  perineal  injuries,  a  firequent  cause  is 
falling  when  walking  along  the  joists  of  an 
unplanked  floor.  The  legs  slap  between 
the  joists,  and  the  perineum  is  violently 
struck  against  one  of  them.  By  this  acci- 
dent the  bulbous  or  membranous  portion  of 
the  urethra  may  be  simply  bruised,  lacerated 
along  its  floor,  or  bo  completely  divided 
that  its  continuity  is  lost. 

When  the  perineum  is  struck  the  amount 
of  hsemorrhage  is  often  considerable.  As 
the  skin  is  seldom  divided,  the  blood, 
escaping  into  the  cellular  tissue,  causes 
swelling  of  the  perinemn  and  scrotum ; 
the  skin  of  which  quickly  turns  purple  or 
black.  There  is  much  pain  and  general 
shock,  and  there  may  be  inability  to  void 
urine  from  the  compression  of  the  extrava- 
sated  blood  on  the  urethra.  If  the  urethra 
be  torn  as  well  as  bruised,  blood,  usually  in 
small  quantity,  escapes  from  the  meatus 
urinarius.  Occasionally,  the  flow  of  blood 
from  the  urethra  is  dangerously  copious. 
After  this  accident,  if  the  neck  of  the 
bladder  as  weU  as  the  urethra  be  injured — 
a  complication  that  is  more  common  when 
the  injury  to  the  urethra  is  secondary  to 
fracture  of  the  pubic  bones — the  urine 
escapes  from  the  bladder  at  once,  not 
waiting  until  the  patient  attempts  to  mic- 
turate before  it  invades  the  ceUular  tissue 
of  the  perineiun,  scrotum,  and  integuments 
of  the  abdominal  waU.  When  the  urethra 
alone  has  been  lacerated,  the  bladder  re- 
tains its  contents  untU  the  patient  passes 
urine;  then  several  consequences  may 
follow.  The  urethra  may  be  blocked  by 
coagula,  and  theurine  consequently  be  driven 
through  the  tear  in  the  urethra,  and  ex- 
travasation take  place.  Or  urine  is  voided 
through  the  meatus  in  great  part,  a  small 
quantity  only  escaping  into  the  cellular  tis- 
sue, at  once  exciting  irritation  there.  The 
contact  of  urine  with  the  wounded  surfaces 
materially  increases  the  patient's  sufferings. 
A  stinging  pain  is  felt,  and  great  anxiety 
and  prostration  ensue,  which  continue  until 


an  outlet  is  made  by  sloughing  and  abscess, 
when  the  urine  escapes  through  the  gaps 
caused  in  this  manner.  Finally,  the  xrrine 
continues  to  escape  through  these  artificial 
channels,  which  contract  to  fistulse,  the 
perineum  is  thickened  by  numerous  tough 
scars,  and  the  urethra  is  tightly  contracted 
by  fibrous  strictiure.  Not  infrequently  the 
patient  is  exhausted  by  pain  and  irrita- 
tion, and  dies  before  the  process  of  repair 
and  cicatrisation  begins.  The  diagnostic 
sign  of  bruise  of  the  urethra  is  the  im- 
mediate escape  of  blood  by  the  meatus 
urinarius ;  that  of  laceration  of  its  walls, 
a  pricking,  stinging  pain,  felt  when  the 
patient  proceeds  to  pass  urine.  This  act  is 
often  involuntarily  performed  immediately 
after  the  accident,  through  the  fright  and 
shock  caused  by  the  injury. 

The  treatment  of  cases  of  injury  to  the 
perineum  by  falls  or  blows  is  regulated  by 
the  amount  of  injury  the  TU-ethra  has  re- 
ceived. If  it  is  only  bruised,  but  no  aper- 
ture is  made  in  its  wall,  the  patient  must 
be  kept  in  bed,  opiates  and  restoratives 
being  given  as  needful.  Cold  evaporating 
lotions,  ice-bladders,  and  leeches  should  be 
appHed  to  the  perineum  if  the  ruptm'e  of 
the  vascular  structin-es  of  this  region  (erec- 
tile tissue,  transverse  perineal  arteries, 
artery  to  the  bulb),  cause  rapid  swelling 
from  extravasated  blood.  If  these  methods 
fail  to  check  the  swelling,  a  catheter  must 
be  passed  to  the  bladder  and  tied  in,  while 
firm  pressure  is  made  against  the  perineum 
with  a  padded  crutch  fixed  by  bracing  it 
firmly  to  the  thighs  above  the  knees.  The 
catheter  should  be  a  silver  one.  No.  10  or 
12  of  the  EngUsh  scale,  because  the  point 
of  such  an  instrument  can  be  most  readily 
guided  along  the  roof  of  the  urethra,  the 
part  least  l^ely  to  be  injm-ed.  If,  though 
the  hsemorrhage  be  not  excessive,  retention 
from  coagula  blocking  the  urethra  comes 
on,  a  catheter  should  be  tied  in  and  re- 
tained for  a  week,  to  give  time  for  the 
wound  in  the  m-ethra  to  heal  sufficiently 
to  prevent  urine  escaping  into  the  ceUular 
tissue,  after  the  catheter  is  withdrawn. 

When  besides  the  fi-ee  escape  of  blood 
per  urethram,  there  is  complaint  of  prick- 
mg  pain,  with  more  or  less  difficulty  in 
voiding  urine,  while  the  swelling  increases 
steadily,  an  attempt  should  be  made  at 
once  to  pass  a  silver  catheter  to  the 
bladder.  If  it  reach  the  bladder,  the 
fiurther  steps  for  opening  the  perineum 
are  followed  with  gi-eater  confidence.  But, 
if  the  bladder  be  not  reached,  the  instru- 
ment should  be  passed  as  far  as  it  will  go 
along  the  urethra,  and  an  incision  be  made 
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at  the  point  where  its  beak  is  arrested. 
The  incision  must  always  be  carried 
scrupulously  along  the  middle  line  to  give 
free  escape  to  the  wnne,  to  avoid  wounding 
important  blood-vessels,  and  to  increase 
the  probabihty  of  reaching  the  urethra  be- 
hind the  injmy.  If  this  is  found,  and  a 
guide  can  be  carried  aJong  it  to  the  bladder, 
a  tube  must  be  passed  to  it  and  tied  in. 
When  the  bleedmg  is  small,  a  flexible  tube 
of  india-rubber  or  of  '  gum-elastic  '  may  be 
carried  through  the  wound  to  the  neck  of 
the  bladder,  to  bring  away  the  mine  as  fast 
as  it  reaches  the  bladder  from  the  kidneys. 
If  there  be  free  hsemorrhage  after  the 
perineal  incision  is  made,  which  is  a  very 
Tmcommon  event,  the  flexible  tube  may  be 
replaced  by  one  of  hard  rubber  or  a  stiff 
lithotomy  tube  with  a  petticoat  or  Brown's 
tampon,  and  the  wound  plugged  round  the 
tube  for  a  few  hours  till  the  bleeding  stops. 
Every  wandering  collection  of  urine  in  the 
cellular  tissue  of  the  scrotum,  groins,  or 
abdominal  wall  should  be  opened  by  in- 
cisions, and  allowed  to  drain  into  warm 
boric  acid  dressings. 

If,  after  the  perineum  has  been  opened 
in  the  middle  line,  the  urethra  be  not 
readily  found,  it  is  best  to  desist  fr'om  fur- 
ther search  for  the  canal  tuitil  the  lapse 
of  a  week  has  allowed  the  swelling  to 
subside.  The  gap  in  the  urethra  by  which 
the  urine  escapes  will  be  then  found  with 
ease,  and  the  remainder  of  the  passage  to 
the  bladder  traced.  This  direction  for  delay 
implies,  of  course,  that  there  is  no  reten- 
tion, that  the  urine  escapes  through  the 
laceration  in  the  urethra,  and  by  the  in- 
cision in  the  perineum  to  the  surface. 
When  retention  is  present,  the  distended 
hinder  portion  and  neck  of  the  bladder  are 
not  usually  difficult  to  discover.  If,  never- 
theless, the  opening  cannot  be  made  out, 
the  bladder  must  be  punctured  per  rectum 
and  a  catheter  tied  in  through  the  puncture. 

Great  cleanliness  is  necessary,  and  sup- 
port by  nutritious  food  and  opium  must 
be  given  freely. 

The  urethra  is  sometimes  lacerated  in 
attempts  to  reUeve  chordee  by  resting  the 
erect  organ  against  the  edge  of  a  table 
and  strilting  it  a  sharp  blow.  The  dis- 
tended corpus  spongiosum  is  ruptured,  and 
occasionally  the  lurethra  also,  when  free 
hffimorrhage  jper  ureihram  takes  place.  The 
consequences  are  often  abscess  in  the  corpus 
spongiosum,  and  fibrous  stricture  of  the 
urethra  at  the  site  of  the  injury. 

Another  mode  of  damaging  the  urethra 
is  to  tie  a  string  tightly  round  the  penis  or 
to  slip  a  ring  over  the  glans,  thereby 


causing  swelling  and  sloughing  of  the  con- 
stricted part  and  fistula. 

Among  foreign  bodies  which  injure  the 
methra  the  most  common  are  metaUic 
catheters  or  sounds,  used  by  surgeons  or  by 
the  patients  themselves  in  attempts  to  treat 
stricture;  the  lacerations  are  called  'false 
passages.'  They  are  usually  single ;  but 
occasionally  there  may  be  two  or  three 
svTch  false  routes.  The  lu-ethra  is  perforated 
most  commonly  in  the  floor  or  at  the  left  side 
of  the  passage  ;  and  the  perforation  is  made 
in  front  of  the  stricture  or  at  the  bulbous 
portion,  before  the  triangular  hgament  is 
reached.  The  false  passage  passes  back- 
wards between  the  urethra  and  rectum. 
Sometimes  it  enters  the  urethra  again  be- 
hind the  stricture ;  though  more  frequently 
it  penetrates  into  the  rectum.  If  left  alone, 
these  passages  wiU  sometimes  close ;  but 
more  often  they  remain  permanently  open, 
and  render  the  patient  liable  to  abscess  or 
urinary  fever,  if  a  catheter  be  pushed  into 
them  on  any  occasion. 

Calculi  while  drifting  fr*om  the  bladder 
to  the  meatus  may  become  lodged  in  the 
irregularly  shaped  prostatic  portion,  or  in 
the  narrowest  portion  of  the  urethra,  the 
last  three  inches.  There  they  may  'cause 
ulceration  and  abscess,  and  even  work  then- 
way  out  of  the  body  by  this  means.  In 
the  prostate  they  nearly  always  remain  as 
permanent  causes  of  pain,  irritation,  and 
suppuration.  In  the  penile  urethra,  the  im- 
mediate effect  of  their  impaction  is  usually 
retention  of  urine ;  and  in  attempts  to  re- 
lieve this  obstruction  or  to  withdraw  the 
calculus,  the  urethra  is  often  seriously  in- 
jm-ed.  If  the  calculus  is  tightly  fixed  in 
the  penile  portion,  it  may  be  successfrdly 
removed  through  a  longitudinal  incision 
made  over  it,  which  incision  should  be  at 
once  sewn  up,  and  the  mine  drawn  by 
catheter  fr-om  the  bladder  while  the  woimd 
unites.  If  the  stone  be  not  fixed  it  may  be 
pushed  back  to  the  bladder,  where  it  may 
be  crushed  or  extracted  by  lithotomy.  See 
Stone  in  the  Urethra. 

A  great  variety  of  articles  have  been 
pushed  or  let  slip  into  the  urethra,  such  as 
hairpins,  pen-holders,  catheters,  &c.  Sharp- 
pointed  articles  like  hairpins  can  be  ex- 
tracted by  bending  the  m-ethra  over  the 
point  of  the  pin  until  it  projects  through  the 
skin.  It  can  then  be  seized  and  withdrawn. 
If  the  foreign  body  to  be  extracted  lie  in  the 
membranous  portion  of  the  urethra,  a  finger 
should  be  kept  in  the  rectum  dm-ing  these 
manipulations,  to  prevent  the  body  from 
slipping  into  the  bladder.  See  Urethra, 
Foreign  Bodies  in  the.   Berkeley  Hill. 
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URETHRA,  FEMALE,  Affections  of 
the. — The  female  m-ethra,  measuring  about 
one  and  a  half  inches  in  length,  extends 
downwards  and  forwards  from  the  neck  of 
the  bladder  to  terminate  externally  in  the 
opening  known  as  the  meatus  urinarius, 
situated  in  the  middle  Une  immediately  in 
front  of  the  vaginal  orifice.  The  canal,  which 
lies  more  or  less  completely  embedded  in 
the  anterior  vaginal  wall,  is  narrowest  at  its 
external  orifice,  and  admits  throughout  of 
gi-eat  distension — a  fact  of  considerable  im- 
portance ia  relation  to  the  diagnosis  and 
treatment  of  certaia  affections  of  the 
bladder. 

Artificial  ddlatation  of  the  urethra  for 
diagnostic  purposes  may  be  readily  effected 
by  the  iise  of  graduated  bougies  or  specula, 
or  even  by  means  of  the  finger  alone  in 
certaia  instances.  Experience  has  shovra 
that  rapid  dilatation,  carefully  performed, 
is  on  the  whole  preferable  to  the  more 
gradual  methods  of  procedure,  as  being 
less  likely  to  be  followed  by  incontinence 
of  m-ine. 

1.  Malformations. — 1.  Congenital  de- 
fects due  to  imperfect  development  are  of 
very  rare  occm-rence,  and  are  commonly 
co-existent  with  some  malformation  of  the 
adjoining  parts.  The  foUovTing  may  be 
mentioned  as  well-recognised  conditions  : 
(1)  total  absence  of  the  urethi-a ;  (2)  de- 
fect of  its  external  portion  (hypospadias) ; 
(3)  defect  of  its  internal  portion ;  (4)  atresia 
of  the  canal. 

2.  Acquired  conditions,  affecting  the 
cahbre  of  the  canal  or  its  direction,  may 
arise  fr'om  various  causes. 

Dilatation  of  tlie  urethra  in  whole  or 
in  part,  due  to  a  relaxed  state  of  its  walls, 
may  result  from  displacements  of  the 
canal,  accompanied  by  inflammatory 
thickening  of  its  lining  mucous  membrane 
(conditions  usually  traceable  to  child-bear- 
ing) ;  or  may  be  consequent  upon  mechan- 
ical causes,  as  stricture,  or  the  presence 
of  neoplasms,  calculi,  &c.  The  symptoms 
vary  according  to  the  extent  and  the 
exact  seat  of  the  dilatation,  while  further 
depending  upon  the  state  of  the  mucous 
membrane,  which,  when  inflamed  or  pro- 
lapsed, will  give  rise  to  frequent  and  painful 
mictm-ition. 

Dilatation  of  the  lower  tlivrd  of  the 
canal  often  causes  no  functional  derange- 
ment whatever,  imless  ulceration  or  inflam- 
mation exist. 

When  there  is  dilatation  of  the  upper 
tlwrd  of  the  urethra,  the  patient  is  usually 
subject  to  partial  incontiaence  of  a  most 
distressing  character. 


In  dilatation  of  the  middle  third  (sac- 
culation, uretlvrocele) ,  there  is  recognisable 
a  pouched  swelling  in  the  anterior  vaginal 
wall,  into  which  a  catheter  can  be  passed. 
Mictm-ition  is  frequent,  and  accompanied 
by  straining  efforts  consequent  upon  re- 
flex tenesmus  excited  by  the  retention  of 
decomposing  urine  in  the  pouch,  of  which 
the  involuntary  escape  on  exertion  usually 
renders  the  patient's  condition  one  of 
extreme  discomfort. 

Treatment. — An  inflamed  or  relaxed 
state  of  the  mucous  membrane  in  the 
neighbourhood  of  the  meatus  may  be 
remedied  by  the  use  of  astringents,  such 
as  tannic  acid  or  alum.  Should  these  fail, 
redundancy  of  the  prolapsed  mucous  mem- 
brane may  be  dealt  with  by  applying  the 
fine  point  of  the  thermo-cautery  to  a 
narrow  strip  on  each  side,  parallel  to  the 
axis  of  the  canal,  so  as  to  avoid  strictm-e 
of  the  meatus  fr'om  subsequent  contraction 
of  the  cauterised  tissue.  Or,  if  necessary, 
a  narrow  V-sbapeiJ  portion  of  mucous 
membrane  may  be  excised,  and  the  edges 
adapted  by  fine  sutures. 

DUatation  of  the  upper  third  of  the 
canal  must  be  treated  simply  by  the  use  of 
a  suitable  anteversion  pessary. 

The  sm-gical  treatment  of  urethrocele 
consists  in  excising  an  elliptical  portion  of 
the  anterior  vaginal  wall,  so  as  to  com- 
pletely open  the  cavity  of  the  pouch,  the 
lining  membrane  of  which  is  to  be  carefully 
dissected  off  as  far  as  the  aperture  com- 
municating with  the  urethral  canal.  The 
freshened  smrfaces  are  then  thoroughly 
coapted  by  deep  sutui-es  of  fine  silver  wire, 
so  passed  as  to  include  the  margins  of  the 
opening  in  the  floor  of  the  m-ethra.  These 
should  be  left  undisturbed  for  eight  or 
nine  days,  a  catheter  being  meanwhile 
retained  in  the  bladder  for  the  first  fom:  or 
five  days  after  operation. 

Stricture. — A  much  less  common  affec- 
tion in  women  than  in  men.  It  may 
occasionally  be  met  with  as  the  result  of 
inflammation  or  ulceration  due  to  specific 
disease,  or  consequent  upon  the  use  of 
caustics.  Cicatrices  in  the  vaginal  wall, 
resulting  from  injm-ies  dm-ing  childbu-th, 
may  also  give  rise  to  contractions  of  the 
canal,  which,  again,  may  become  perma- 
nently narrowed  from  disuse  in  cases  of 
long-standing  vesico-vagiual  fistula. 

The  chief  symptoms  caused  by  stricture 
are  frequency  and  difficulty  of  micturi- 
tion. 

Treatment. — Stricture  of  the  meatus, 
the  most  common  form  of  contraction, 
may  be  either  divided  or  forcibly  dilated, 
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methods  o  treatment  equally  applicable 
to  strictmres  of  inflammatory  origin  seated 
higher  up  in  the  canal.  In  cases  of  con- 
traction of  the  entire  urethra,  gradual 
'lilatation  by  bougies  should  be  practised. 

Displacement  of  the  urethra  in  an 
upward  direction  may  be  caused  by  the 
presence  of  a  pelvic  timiour  pushing  the 
oladder  up  out  of  the  pelvis.  Downwa/rd 
displacement,  to  a  greater  or  less  extent, 
invariably  accompanies  prolapse  of  the 
bladder  (cystocele).  Incontinence  of  m-ine 
or  difficulty  of  micturition,  according  to 
the  degree  of  displacement,  results  from 
this  condition. 

Treatment  must  aim  at  the  rectifica- 
tion of  the  prolapse. 

n.  Foreign  Bodies  in  the  urethra  may 
either  come  from  within,  as  calculi  or  sub- 
stances which  have  entered  the  bladder 
'jy  perforation  of  its  wall  (foetal  remains, 
hydatids,  faecal  concretions,  gall-stones, 
tc),  or  may  have  been  introduced  or  have 
penetrated  from  withmtt.  In  any  case  the 
ihief  symptoms  are  retention  with  pain 
md  tenesmus.  Injury  to  the  wall  of  the 
irethra  may  cause  haemorrhage,  and  be 
bllowed  by  peri-urethral  inflammation. 

Treatment. — Extraction  of  the  foreign 
}ody  is  to  be  effected  with  the  help  of  fine 
'orceps  or  with  a  wire  loop,  guided  by  a 
inger  in  the  vagina.  Care  must  be  taken 
10  avoid  laceration  of  the  parts. 

III.  Urethritis.  —  Inflcmimation  of 
he  Lining  Memhrcme  of  the  Urethra. — The 
acute  form  is  commonly,  although  not 
lecessarily  always,  of  specific  origin.  In 
mch  cases  its  onset  is  usually  sudden, 
)eing  preceded  or  accompanied  by  inflam- 
ation  of  the  vagina  and  vulva.  The 
rominent  symptom  is  urgent  and  painful 
'cturition  (scalding),  occasionally  followed 
,y  hsemorrhage  from  the  meatus.  The 
ethral  discharge  may  be  revealed  by  pres- 
e  along  the  course  of  the  canal  in  the 
agina. 

Treatment  consists  of  the  use  of  local 
aths,  with  the  employment  of  sedative 
aginal  suppositories.  Free  purgation, 
bllowed  by  the  administration  of  salines 
'th  hyoscyamus,  usually  answers  well.  In 
uhacute  cases  the  cautious  injection  of  a 
olution  of  nitrate  of  silver  or  sulphate  of 
inc  may  be  tried.  In  chronic  cases  the 
assage  twice  a  week  of  a  fuU-sized  bougie 
as  been  recommended. 

The  existence  of  a  fissure  in  the  imme- 
'ate  neighbourhood  of  the  neck  of  the 
ladder  resulting  fi-om  a  urethritis  may 
e  the  cause  of  great  discomfort,  tenesmus, 
nd  paia  both  during  and  after  micturition. 
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The  endoscope  is  essential  for  its  discovery 
and  treatment,  which  can  be  effected  either 
by  the  application  of  nitrate  of  sUver  fiised 
on  a  fine  probe,  or  by  incision  as  practised 
in  fissure  of  the  anus. 

IV,  Fistula. — For  complete  or  urethro- 
vaginal fistula,  see  Vaginal  Fistula.  In- 
complete i/ntemal  urethral  fistula  may  be 
met  with  as  a  blind  siaus  extending  down- 
wards from  the  floor  of  the  canal,  as  the 
consequence  of  a  peri-urethral  abscess.  Its 
existence  can  be  detected  by  the  passage  of 
a  probe  per  urethram,  while  the  finger 
presses  upon  the  anterior  vaginal  wall. 

The  symptoms  to  which  it  gives  rise 
are  pain  and  frequency  of  micturition,  with 
vesical  tenesmus ;  there  is  usually  a  con- 
stant sense  of  heat  and  discomfort  about 
the  part,  and  occasional  traces  of  pus  occur 
in  the  urine. 

Treatment. — The  sinus  should  be  con- 
verted into  a  complete  urethro-vaginal 
fistula,  which  may  be  subsequently  closed 
by  operation  if  it  be  foimd  necessary  to 
interfere  surgically. 

V.  New  Growths. — Of  these  the  most 
common  form  is  that  known  as  vascular 
growth  of  the  meatus  or  m-ethral  ca/rwncle. 
See  Vulva,  Affections  of  the. 

Va/rices  of  the  urethral  veins,  analogous 
to  rectal  hssmorrhoids,  most  commonly 
affect  the  floor  of  the  canal,  and  may  occa- 
sionally cause  obstraction  to  the  flow  of 
mine.  The  occun-ence  of  submucous  rup- 
ture of  an  over-distended  vessel  will  lead 
to  the  formation  of  a  mrethral  hcematoma. 
Treatment  should  be  directed  to  the  relief 
of  the  impeded  circulation. 

Cysts  of  glandular  origin  are  not  com- 
mon, but  may  be  met  with  at  any  age.  If 
polypoid  in  shape,  they  may  cause  obstruc- 
tion. 

Fibrous  growths  are  of  rare  occurrence. 
They  are  met  with  embedded  in  the 
urethral  waU;  or  as  projecting  polypi, 
usually  seated  in  the  neighbomrhood  of  the 
meatus. 

Sarcoma  wrethrce  has  been  described, 
but  the  affection  is  an  extremely  rare  one. 

Epithelioma  of  the  female  urethra, 
whether  of  primary  origin  or  secondary  by 
extension,  is  also  of  very  uncommon  occur- 
rence. 

The  symptoms  caused  by  urethral 
neoplasms  are  pain  and  diflicidty  in  mic- 
turition, sometimes  amounting  to  com- 
plete retention,  partly  due  to  spasm. 
Dyspareunia  and  a  train  of  nervous  symp- 
toms are  occasionally  traceable  to  their 
presence.  The  more  vascular  growths  may 
give  rise  to  hiEmorrhage. 
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A  growth  presenting  at  the  meatus  will 
be  readily  detected ;  when  seated  further  up 
in  the  canal,  its  presence  may  be  recognised 
by  pressure  of  the  finger  along  the  course 
of  the  m-ethra  in  the  vagina.  Dilatation  of 
the  meatus  and  the  introduction  of  the 
Tirethral  speculum  will  facihtate  the  inves- 
tigation of  its  nature. 

Treatment. — Extirpation  of  non-malig- 
nant growths  is  to  be  effected  by  caustics, 
or  by  means  of  the  Hgature,  by  torsion,  or 
by  excision.  The  curette,  the  ^craseur,  or 
the  galvano-cautery  may  be  advantageously 
employed,  care  being  taken  in  any  case  to 
effectually  remove  the  whole  of  the  new 
growth.  W.  A.  Meeedith. 

TJEETHRAL  FEVER,  or  the  pyi-exia 
frequently  following  mechanical  treatment 
applied  to  the  lower  m-inary  tract,  is  a 
condition  which,  in  aU  probability,  is  due 
to  direct  disturbance  of  the  central  nervous 
system — i.e.  the  spinal  cord  and  the  me- 
dulla oblongata— and  which  presents  aU  the 
symptoms  of  an  acute  specific  fever. 

Etiology  and  CoMsation.  —  Urethral 
fever,  as  its  name  signifies,  is  dependent  for 
its  origin  On  certain  conditions  of  the 
urethra.  If  the  mucous  membrane  of  that 
passage  is  irritated  by  some  means  or  other, 
there  follows  a  rise  of  temperature,  rapid  or 
gradual  according  to  circumstances  detailed 
below,  the  pyrexial  rise  being  accompanied 
by  a  shivering  fit  or  cold  stage  not  long 
before  the  temperatm-e  reaches  its  maxi- 
mum. As  may  readily  be  observed,  the 
symptom  of  shivering  or  shuddering  is 
sometimes  seen  in  healthy  persons  in  whom 
the  urethra  is  perfectly  normal,  but  nritated 
by  the  mere  flow  of  m-ine,  as  in  the  simple 
act  of  micturition.  But,  further  than  this, 
the  symptom  of  pyrexia  may  also  be  ob- 
served, in  a  very  mild  degree,  as  a  result  of 
stimulating  the  noi-mal  urethra.  An  artificial 
fever  is  thus  sometimes  seen,  clinically,  to 
follow  the  passage  of  a  catheter  for  some 
trifling  inabihty  to  pass  water,  owing  to 
reflex  spasm,  &c. 

What  occurs  thus  in  health,  is  repeated 
on  a  wider  scale  and  with  far  greater  inten- 
sity in  disease.  Since,  however,  every  de- 
gree of  constitutional  disturbance  can  be 
found  between  the  slight  shivering,  &c.,  ob- 
servable in  healthy  people  and  the  most 
severe  or  fulminating  variety  of  the  patho- 
logical pyi-exia,  we  have  good  ground  for 
believing  that  the  two  things  possess  a 
common  cause ;  and  this  is  to  be  found  in 
the  fact  of  there  being,  in  each  instance,  a 
disturbance  of  the  central  nervous  system 
by  irritation  of  the  periphery.    We  can 


scarcely  do  more  here  than  refer  to  the 
articles  on  Eigoe,  Suegical  Fevee,  and 
Neueotio  Fevee,  for  an  explanation  of  the 
manner  in  which  nerve-irritation  may  be 
supposed  to  evoke  such  symptoms,  and  wiU 
pass  on  to  examine  the  scanty  etiological 
facts  which  help  to  explain  several  differ- 
ences  in  the  clinical  histories  of  cases  of  this 
affection. 

It  was  shown  by  Fergusson  that  ure- 
thral fever  occurred  most  severely  in  those 
patients  who  had  not  been  previously  ca- 
theterised,  and  that  where  instruments 
had  been  freely  used,  constitutional  disturb- 
ance was  very  exceptional.  This  partly 
expressed  the  facts  of  the  case,  since  about 
forty  per  cent,  of  the  cases,  in  which  the 
severest  form  of  urethral  fever  occurs,  are 
those  which  have  undergone  no  previous 
treatment  whatever.  The  principal  factor, 
however,  in  the  causation  of  urethral  fever 
appears  to  be  the  age  of  the  stricture.  Thus, 
the  average  age  of  the  stricture  in  cases  of 
fulminating  urethral  fever  is  less  than  eigh- 
teen months,  whereas  in  the  milder  forms 
it  is  as  much  as  eight  years,  and  in  '  apy- 
retic '  cases  much  older  stiU.  The  simplest 
explanation  of  these  facts  is  that  we  have, 
in  urethral  fever,  to  do  with  a  fever  which 
is  essentially  neurotic  in  origin.  See  Neu- 
eotio Fevee.  In  a  recent  stricture,  the 
nerve-fibrils  and  nerve-endings  (already 
hypersensitive  from  the  specific  inflanama- 
tion  of  the  sm'roimding  tissues)  are  capable 
of  transmitting  a  severe  shock  to  the  spin 
cord,  &c. ;  while  in  an  old  sti'icture,  we  ma 
very  justly  assume  this  peripheral  nerve 
supply  to  be  considerably  damaged  by  th 
shrinking  of  the  stricture-cicatrix,  so  as  t 
make  it  more  or  less  insensitive  to  me 
chanical  irritation. 

A  very  important  element  in  the  causa- 
tion of  urethral  fever  is  the  mode  of  instru- 
mentation which  evokes  the  pyrexia.  To 
put  this  question  most  briefly,  we  may  say 
that  laceration  is  more  productive  of  fever 
than  is  incision.  Thus,  it  occurs  more  fre- 
quently in  cases  which  have  been  subjected 
to  catheterism  and  rupture  of  the  strictm-e, 
than  in  those  where  division  has  been 
effected  with  a  urethrotome.  A  predis- 
posing cause  of  great  influence  is  "that  of 
malarial  fever,  as  pointed  out  by  Payrer. 
If  a  patient  with  strictm-e  have  previously 
suffered  fi'om  some  form  or  other  of  malarial 
fever,  he  is  practically  certain  to  be  the 
victim  of  m-etlu'al  fever  if  his  strictiu:e  is 
treated  mechanically,  unless  certain  pro- 
phylactic measm-es  are  taken.  See  Treat- 
mcnt  below.  Other  predisposing  factors 
are  to  be  foimd  in  other  causes  of  depression 
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affecting  the  nerve-centres — e.g.  exposure 
to  cold,  alcoholism,  &c. 

Pathology. — Whether  or  not  the  process 
of  urethral  fever  is  primarily  a  neurosis  set 
up  by  peripheral  in-itation,  cannot  yet  be 
(decided  {see  Surgical  Fever);  but  this 
imuch  at  least  may  be  said,  that,  whether 
I  true  or  not,  this  is  a  very  good  working 
ttheory,  and  treatment  based  upon  it  is 
I  safe  and  efficacious.    The  foregoing  applies 
Bsimply  to  those  cases  where  a  pyrexia,  of 
varying  degree,  directly  follows  (as  will  be 
cdescribed  presently)  interference  with  the 
xurethra,  and  where  no  comphcation  from 
lafifection  of  other  organs — e.g.  kidneys, 
i&e. — exists.   But  the  operation  of  dilating 
sa  strictmre  is  sometimes  capable  of  produc- 
iing  intense,  congestion  of  the  kidney,  and 
ffrequently  partial  or  complete  suppression 
cof  urine.    This  effect  on  the  secretory 
fpower  of  the  kidneys  finds  a  parallel  in  the 
rrigor  and  pyrexia,  being  due  to  reflex  dis- 
rtm'bance  of  the  spinal  cord,  &c. ;  and  since 
tthis  very  awkward  and  frequently  fatal 
tcompHcation  possesses  a  like  pathology  to 
tthe  pyrexia,  &c.,  it  may  be  partly  averted 
"lin  a  similar  way.    As  the  result  of  a  pre- 
iminary  investigation,  it  may  be  stated  that 
^  e  actual  change  in  the  kidney-excretion  in 
aan  ordinary  case  of  urethral  fever  is  very 
small,  as  regards  the  amount  of  water  and 
f  nitrogen.    For  the  pathology  of  cases  of 
ppression  of  iixiae  the  reader  is  referred 
jO  the  article  on  that  subject. 

Post-mortem  Appea/rances.  —  Urethral 
fever  is  very  rarely  fatal,  and  when  it  is 
0  the  result  is  owing  to  causes  not  yet  ex- 
lained,  but  connected  with  the  sudden 
irrestofthe  renal  secretion.  Usually,  after 
death  the  kidneys  are  foimd  congested  and 
e  seat  of  old  cirrhotic  disease  (interstitial), 
t  nothing  organic  has  yet  been  detected 
the  central  nervous  system. 
Symptomatology. — Urethral  fever  pre- 
ents  itself  clinically  in  two  well-marked 
oups :  one  which  may  well  be  called  ful- 
inating,  firom  the  fact  of  its  sending  the 
temperature  up  to  105°  F.  within  four  hours, 
d  another  in  which  the  rise  of  tempera- 
e  is  relatively  slow,  and  often  preceded  by 
\  depression  due  to  shock.   A  distinct  class 
f  turethral  fever,  and  one  which  scarcely 
erits  the  name,  is  that  which  is  mot 
rvith  in  the  cases,  referred  to  above,  of  sup- 
wession  of  urine  after  operation.  Finally, 
bhere  has  been  described  lately  a  combi- 
nation of  these  conditions  and  others,  to 
rvhich  the  name  of  catheter  fever  has  been 
i^ven. 

_  (1)  Fulminating  Urethral  Fever. — In 
Mm  the  most  violent  form,  the  temperature 


rises  rapidly  in  four  hours,  on  the  average 
to  104°-105°  F.,  and  accompanying  the  rise 
of  the  pyrexia  there  are  usually  one  or  two 
severe  rigors  before  it  reaches  its  acme. 
The  temperatmre  commences  to  fall  for  two 
hours  as  quickly  as  it  rose,  but  after  that 
interval  its  descent  is  more  gradual,  and  it 
reaches  the  normal  again  in  about  twenty 
to  twenty-four  hours.  During  its  onset  the 
patient  feels  sick  and  often  has  a  violent 
headache,  while  dming  the  rigor  he  suffers 
from  the  symptoms  of  that  condition  {see 
Eigor),  but  usually,  soon  after  the  tempera- 
ture begins  to  faU  the  unpleasant  symptoms 
gradually  disappear. 

(2)  The  second  variety  of  urethral  fever 
is  characterised  by  a  gradual  rise  to  101°- 
102°  F.,  in  about  twenty-two  to  twenty-four 
hours,  having  been  preceded  for  eight  to 
ten  hours  by  a  faU  below  the  normal 
level.  The  final  faU  of  temperature  from 
the  acme  is  nearly  equal  in  time  to  the 
actual  rise — viz.  about  twelve  hours,  so  that 
the  whole  course  is  of  about  thirty-three 
to  thirty-six  hours'  duration.  Eigors  occur 
at  the  usual  point  in  the  rise  of  temperature, 
but  are  not  so  frequent  as  in  the  first 
variety,  and  the  constitutional  symptoms 
are  not  so  severe. 

(3)  Urethral  fever,  occurring  in  cases 
which  are  attended  with  suppression  of 
urine,  must  not  be  regarded  as  belonging 
to  the  same  category  of '  fevers '  as  the  two 
first  described,  for  the  reason  that  the  con- 
dition of  the  patient  is  not  a  simple  one. 
In  fact,  it  is  impossible  at  present  to  distin- 
guish what  of  the  rise  is  due  to  the  opera- 
tive measures,  and  what  to  commencing 
interstitial  nephritis,  &c.  As  a  rule,  the 
temperature  curve  is  that  of  continued 
fever,  varying  from  100°-102°F.,  and  falling 
gradually  for  twenty-four  to  forty-eight 
hours  before  death,  when  it  is  frequently 
subnormal.  The  curve  resembles  that  of 
tramnatic  fever  far  more  than  that  of  typical 
urethral  fever. 

(4)  Catheter  Fever. — Under  this  term, 
Sir  Ajidrew  Clark  has  drawn  attention  to 
the  way  in  which  urethral  fever  is  frequently 
followed  by  septic  infection.  He  divides 
the  clinical  history  of  these  cases  into  four 
stages — (1)  Eeflex  irritation  of  the  nervous 
system  {see  foregoing  remarks) ;  (2)  dis- 
turbance of  general  metaboUsm,  especially 
in  the  kidney ;  (3)  septic  infection  begotten 
autogenetically  or  deuterogeneticaUy — i.e. 
inside  or  outside  the  body ;  (4)  the  effect 
in  the  vessels  of  the  urinary  tract  upon  the 
metabolic  processes,  produced  by  suddenly 
drawing  off  the  water  from  a  distended 
bladder. 
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In  this  article,  the  relation  of  urethral 
fever  to  subsequent  fatal  septic  processes  is 
not  touched  upon,  on  account  of  the  fact 
that  at  the  time  when  pure  urethral  fever  is 
started  by  instrumentation,  the  introduction 
of  septic  material,  which  may  or  may  not 
develop  in  two  or  three  days  in  the  bladder, 
is  very  likely  to  happen.  Cases  in  which 
it  does  so  are  referred  to  under  Nephritis  ; 
Pyelonepheitis. 

Between  the  varieties  just  described  (ex- 
cepting '  catheter  fever  ')  of  fever  foUowing 
instrumentation  of  the  lower  urinary  tract, 
there  are  transition  cases  which  bridge  over 
the  intervals  between  the  groups  formed 
out  of  averages,  minute  differences  of  detail 
in  treatment,  constitution  of  the  patient, 
&c.,  obviously  affording  reason  for  the  mul- 
tiplication of  forms. 

Prognosis. — Favom'able,  if  secretion  by 
the  kidney  is  found  to  be  undisturbed.  Ex- 
tremely imfavourable,  in  proportion  to  its 
development,  if  the  secretion  of  urine  is 
checked  or  diminished,  with  excessive  blood- 
staining.  More  or  less  unfavourable  if  the 
temperatm'e  is  not  normal  again  in  forty- 
eight  hours,  since  a  continuation  of  the 
pyrexia  wUl  then  suggest  the  extreme 
probabihty  of  nephritis  having  been  Ut  up. 

Treatment. — The  most  successful  treat- 
ment of  urethral  fever  is  that  which  is  based 
on  the  neurotic  theory.  It  has  been  known 
for  a  long  time  that  quinine  and  morphia, 
administered  prophylacticaUy,  prevent  the 
development  of  fevers  arising  fi'om  many 
causes,  and  among  others  m-ethral  fever 
especially.  Before,  therefore,  a  patient  is 
operated  upon  for  stricture,  &c.,  he  should 
be  treated  for  two  to  thi-ee  days  with 
Quinise  sulph.  gr.  iij.,  and  Liq.  morph.  rtyy. 
every  six  hours.  A  quarter  of  an  hoinr  before 
the  operation  he  should  be  given  3-  to  ^  gr. 
of  morphia  hypodermicaUy,  and  be  placed 
under  ether  for  the  operation. 

Dui'ing  the  operation  he  should  be  warm- 
ly clad,  especially  about  the  lower  extremi- 
ties, wliich  are  to  be  covered  with  drawers, 
socks,  blanket,  &c.  In  the  event  of  a  rigor, 
treatment  indicated  ia  the  article  on  that 
symptom  is  to  be  followed. 

Hot  baths  are  of  little  use  except  ia 
cases  of  Suppression  of  Urine. 

Victor  Horsley. 

URETHROPLASTY  :  shaping  of  the 
urethra.  This  term  is  used  to  denote  opera- 
tions for  closing  fistulss  or  openings  in  the 
urethra.  These  operations  may  be  prac- 
tised in  the  perineal  part,  in  the  scrotal, 
or  in  the  penile  part  of  the  mrethra. 
They  are  most  frequently  needed  to  close 


gaps  in  the  last  portion,  that  being  the 
common  situation  of  the  destructive  action 
of  sloughing  sores,  or  the  result  of  arrest 
of  development  during  fcEtal  Hfe.  In  the 
perineum,  when  obstinate  fistulse  remain 
open,  the  tissues  are  nearly  always  greatly 
indurated  and  of  low  vital  power ;  so  that 
failure  to  get  union  of  the  margins  of  a 
fistula  after  bringing  them  together  is  very 
common,  and  several  attempts  must  often 
be  made  before  success  is  attained. 

In  all  these  operations,  great  attention 
to  detail  and  most  careful  management  are 
requisite.  It  is  absolutely  necessary  that 
no  m'ine  shall  percolate  over  the  wound 
dm-ing  the  healing  process.  To  ensui-e 
the  preservation  of  the  fresh  wound  from 
defilement  with  m-ine,  the  patient  should 
be  of  an  age  when  he  may  be  readily 
taught  to  empty  the  bladder  himseK  by 
a  catheter,  to  be  introduced  every  time 
mine  is  voided  and  before  every  eva- 
cuation of  the  bowels.  This  plan  of  pre- 
venting access  of  mrine  to  the  wound  is 
much  preferable  to  that  of  the  retained 
catheter,  by  the  sides  of  which  the  urine  is 
apt  to  escape,  when  the  instrument  has  been 
worn  for  more  than  two  days.  During  the 
first  twenty-four  hours  the  catheter  may  be 
tied  in,  to  allow  the  patient  to  recover  his 
self-possession  after  the  anaesthetic  and  for 
the  soreness  to  diminish.  But  thenceforth 
the  urine  should  be  drawn  every  four  houi-s 
by  the  patient  himself.  Should  the  patient 
be  too  young  to  be  trusted  vdth  the  catheter, 
it  must  be  regularly  drawn  for  him  by  a 
nurse,  trained  beforehand  to  use  the  cathe- 
ter on  the  patient  himself.  While  the  ca- 
theter is  worn,  it  should  be  plugged  or  its 
end  connected  with  a  foot  or  so  of  india- 
rubber  tubing,  so  that  the  urine  may  be  led 
away  from  the  neighbom'hood  of  the  wound. 
It  is  also  essential  to  success  that  the  edges 
of  tissue  to  be  united  shaU  be  kept  in  close 
apposition  without  strain,  that  the  circu- 
lation of  blood  through  them  may  be  free 
and  continuous.  If  the  circulation  is  hin- 
dered, either  by  dissecting  too  thin  a  flap  of 
skin  and  thus  dividing  the  nutrient  blood- 
vessels, or  by  constricting  them  afterwards 
with  tightly  drawn  sutmes,  the  flaps  do  not 
imite,  but  slough  away,  leaving  the  opening 
larger  than  before. 

Before  operating,  the  patient  must  be 
prepared  by  invigorating  his  health  with 
rest,  attention  to  digestion,  stay  at  the  sea- 
side or  in  fresh  country  air,  regular  use 
of  hip-baths,  and  thorough  dilatation  of  a 
stricture  if  there  be  one  in  the  methra. 
Any  impediment  to  the  outflow  of  tlie 
urine,  until  the  wound  is  finnly  consohdated, 
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would  drive  the  urine  against  the  scars  of 
the  united  edges  and  cause  them  to  give 
way.  When  the  patient  is  freed  frona  irri- 
tation of  all  kinds,  the  operation  may  be 
imdertaken. 

When  the  fistula  is  situated  in  the  pe- 
rineum, before  the  incisions  are  made,  a 
No.  20  or  No.  22  (No.  12  Enghsh  scale) 
flexible  catheter  may  be  passed  to  the 
bladder  and  tied  in,  being  plugged  after  the 
lu-ine  has  been  withdrawn.  Then,  the  track 
of  the  fistula  should  be  thoroughly  cleared 
of  the  old  cicatricial  membrane  that  lines 
it  with  a  sharp  scalpel,  and  the  surfaces  be 
brought  into  apposition  as  nearly  as  pos- 
sible along  their  whole  length,  from  the 
urethra  to  the  skin,  by  the  quill  suture  or 
the  button  suture.  The  edges  should  be 
closely  united  by  fine  catgut  or  sOk  stitches 
set  near  together.  If  there  be  tension  on 
the  stitches  through  the  induration  of  the 
parts,  the  skin  maybe  loosened  by  incisions 
carried  parallel  with,  but  at  a  distance 
from,  the  line  of  the  closing  edges.  These 
parallel  cuts  ultimately  close  by  granula- 
tions. The  line  of  sutures  maj  be  pro- 
tected with  a  coating  of  collodion,  and 
then  dressed  with  iodoform  and  iodoform 
wool. 

In  the  scrotal  portion  incisions  may  be 
more  freely  practised;  the  edges,  besides 
being  thoroughly  pared,  should  be  dissected 
away  in  thick  flaps,  and  their  raw  sxirfaces 
held  in  apposition  over  the  gap  by  wire  and 
button  or  clamp  sutures,  while  their  edges 
are  closely  joined  with  numerous  fine  su- 
tures of  sOk.  The  sealing  with  collodion 
and  the  preliminary  introduction  of  the 
catheter  should  be  practised  in  these  cases 
also. 

In  penile  fistulse  or  congenital  defects  of 
the  urethra,  the  thinness  of  the  tissues  that 
can  be  used  for  closing  the  aperture  requires 
very  dehcate  handling  and  careful  adjust- 
ment, lest  the  flaps  that  are  formed  by  dis- 
section be  strained  or  so  injured  that  they 
throw  out  no  reparative  material  at  thek 
points  of  junction.  Not  infrequently  only 
[)art  of  the  gap  is  closed  at  the  first  opera- 
tion, the  remainder  being  united  by  one  or 
more  repetitions  of  the  paring  and  stitching 
j)rocess.  Should  this  be  necessary,  suffi- 
cient time — two  or  three  months  at  least — 
should  be  given  between  each  operation  to 
enable  the  parts  already  joined  to  establish 
the  circulation  through  a  plentiful  system 
of  blood-vessels.  If  the  second  operation 
is  undertaken  too  speedily,  the  flaps,  being 
Hi-supplied  with  nutrient  vessels,  wiU  slough 
and  probably  undo  some  of  the  union  al- 
ready obtained. 


Several  operations  have  been  devised 
for  closing  the  gaps,  but  many  of  them  are 
liable  to  the  objection  of  producing  a  trouble- 
some stricttire.  In  those  plans  where  the 
raw  surface  of  the  flaps  is  turned  inwa,rds 
at  the  part  to  be  covered,  this  inner  surface 
is  slow  to  heal,  and  does  so  by  grantilation, 
cicatrisation,  and  contraction.  The  con- 
traction must  be  kept  open  by  soimds ;  the 
passage  of  which  excites  irritation  and  ex- 
coriation from  time  to  time.  This  objec- 
tion attaches  to  both  of  Nekton's  methods. 
By  one  of  his  plans  the  edges  of  the  aper- 
ture are  first  pared,  and  then,  transverse 
incisions  through  the  skin  having  been 
made  half  an  inch  or  more  distant  from  the 
fistula — one  in  front,  the  other  behind  it — • 
the  knife  is  slipped  underneath  the  sMn,  to 
separate  it  from  the  subjacent  tissue,  for 
half  an  inch  aU  round  the  aperture.  The 
skin  which  is  thus  freed  is  lifted  away  from 
the  penis,  and  the  edges  of  the  fistida  are 
drawn  together  by  a  pin  and  twisted  suture. 
If  the  catheter  be  regularly  employed  and 
all  urine  drawn  through  it,  the  granulations 
growing  from  the  large  under-surface  close 
the  fistiila  in  the  urethra,  and  the  gap  in 
the  skin  unites  quickly  if  not  irritated  by 
percolation  of  urine.  The  danger  here  is 
that  the  knife  may  be  carried  too  close  to 
the  surface  of  the  skin,  and  by  dividing  its 
blood-vessels,  cause  it  to  slough  after  the 
operation.  Nelaton  was  also  successful  with 
another  plan,  by  which,  after  paring  the 
orifice,  he  dissected  the  sMn  fi'eely  aroimd 
it  by  introducing  the  knife  under  the  skin 
through  two  lateral  incisions,  parallel  to 
and  at  some  distance  from  the  raphe  ;  this 
done,  he  stitched  up  the  orifice  of  the  fistula 
in  the  area  of  skin  separated  fi:om  the  cel- 
lular tissue,  and  passed  a  slip  of  india- 
rubber  undenaeath  it,  to  protect  the  joined 
edges  from  urine  dm-ing  their  granulation, 
the  urethral  fistula  being  closed  in  the 
same  way  as  in  the  first  method. 

The  orifice  which  terminates  the  mrethra 
before  the  operation  is  often  extremely 
narrow;  and  before  closing  the  gap,  care 
must  be  taken  to  pare  away  the  edges  freely, 
to  ensure  a  sufficiently  wide  passage  at  this 
point  afterwards. 

Legros  Clark  and  others  have  devised, 
and  used  with  success,  methods  by  which 
flaps  of  skin  dissected  from  the  penis  around 
the  apertm-e  have  been  secm-ely  adjusted 
over  it,  and  union  obtained.  When  the 
orifice  is  small,  aU  these  plans  are  success- 
ful, but  when  a  large  gap  is  to  be  covered, 
as  in  cases  of  hypospadias,  they  usually 
fail.  Success  has  often  followed  the  first  at- 
tempt, if  the  precaution  is  taken  to  make  a 
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perineal  aperture  in  the  urethra  behind  the 
fistula,  thi'ough  which  the  urine  may  be 
drained  irom  the  bladder  until  the  plastic 
operations  have  thoroughly  closed  the  fis- 
tula in  fi:ont.  When  this  repair  is  complete, 
the  urine  may  be  withdrawn  through  the 
natural  channel,  and  the  perineal  outlet 
closes  spontaneously. 

In  cases  where  the  urethra  is  open 
quite  or  nearly  to  the  peno-scrotal  angle, 
the  method  devised  by  Anger  of  Paris  has 
been  successfully  employed  by  the  writer. 
In  these  cases,  there  is  the  additional  com- 
plication of  curvature  of  the  penis  during 
erection.  Fibrous  bands,  placed  across  the 
corpus  spongiosum  near  the  urethra,  pre- 
vent proper  dilatation  of  the  erectile  tissue, 
so  that  the  glans  is  bent  during  erection  to- 
wards the  scrotmn  instead  of  being  directed 
upwards.  In  attempting  a  cure  of  such  a 
case,  it  is  necessary  first  to  divide  the 
fibrous  bands  which  draw  down  the  glans 
during  erection,  and  when  the  wound 
thus  made  has  healed,  to  proceed  to  the 
prolongation  of  the  defective  urethra.  If 
the  organ  be  examined,  a  furrow  will  be 
traced  along  the  mesial  line  from  the  actual 
termination  of  the  in'ethra  to  the  apex  of 
the  glans.  This  is  the  roof  of  the  lurethra, 
in  which,  at  the  proper  situation,  the  furrow 
is  deepened  to  form  the  fossa  navicularis. 
On  each  side  of  this  furrow  the  loose  skin 
of  the  penis  is  raised  into  a  narrow  ridge — 
each  ridge  being  half  of  the  raphe  of  the 
perfect  organ.  Anger,  in  order  to  provide 
a  suitable  surface  for  the  continuation  of 
the  vu:ethra,  and  also  to  prevent  the  for- 
mation of  a  cicatricial  strictiure,  so  cut 
his  flaps  that  one  was  turned  inwards, 
with  its  epidermic  surface  towards  the 
urethra,  its  raw  surface  having  been  tm-ned 
outwaxds.  This  raw  sm-face  was  again 
covered  by  a  second  flap  brought  over  it 
from  the  other  side,  and  attached  closely 
to  it  by  rows  of  stitches  applied  on  each 
side  of  the  urethra,  as  will  be  presently 
described.  By  this  contrivance  a  sm'face 
of  skin,  not  raw  tissue,  was  turned  towards 
the  m-ethra,  and  a  large  raw  surface  ex- 
posed and  applied  to  a  similar  raw  surface, 
to  which  it  united  by  granulation.  Great 
security  against  failure  of  union  was  thus 
obtained,  and  an  epithelial  lining  provided 
for  the  urethra. 

In  carrying  out  this  method,  the  penis  is 
steadied  on  a  large  sound.  No.  25  or  26,  after 
the  margins  of  the  urethral  orifice  in  front 
of  the  scrotum  have  been  pared  freely.  One 
incision  is  made  across  the  penis  through 
the  skin  opposite  to  the  glans  penis,  and, 
parallel  to  it,  another  three-quarters  of  an  | 


inch  behind  the  orifice  of  the  ui-ethra. 
Between  these  transverse  cuts  two  flaps  are 
formed:  one  by  an  incision  carried  along 
the  penis  close  to  the  raphe  at  the  side  of  the 
furrow,  and  dissected  outwards  for  half  or 
two-thirds  of  an  inch.  This  wiU  form  the 
outer  flap  when  in  position.  Next,  a  parallel 
longitudinal  cut  is  carried  along  the  penis 
between  the  transverse  ones,  but  two-thirds 
of  an  inch  away  from  the  mesial  line.  A 
flap  is  then  formed  by  dissecting  up  the 
skin  towards  the  raphe.  When  this  flap  is 
formed,  it  is  turned  over  the  sound,,  so  that 
:  its  epidermic  surface  hes  against  the  metal. 
Its  corners  are  then  fixed  by  two  points  of 
fine  catgut  or  sflk  sutm-e  to  the  raw  siurface 
of  the  penis,  at  each  end  of  the  root  of  the 
covering  flap  first  formed.  The  two  flaps 
are  compared  and,  if  needful,  trimmed  to  fit 
nicely,  especially  at  the  posterior  end,  where 
they  overHe  the  m-ethral  orifice.  The  upper 
flap  being  then  held  back,  a  close  row  of 
flne  silver  wu'e  sutm-es  is  carried  through 
the  free  edge  of  the  inner  flap  and  the  cel- 
lular tissue  of  the  penis  close  to  the  root 
of  the  upper  or  covering  flap,  so  as  to 
attach  the  inner  flap  closely  in  its  place, 
the  ends  of  the  wire  being  led  out  through 
the  upper  flap  at  its  root  and  left  loose. 
The  upper  flap  is  then  appUed  to  the  inner 
one,  and  the  wires  tightened  by  running 
over  them  split  shot  or  short  lengths  of  lead- 
tubing,  which  can  be  pinched  roimd  the 
wires.  The  ends  of  the  flaps  are  carefully 
stitched  to  the  scrotum  behmd  the  margins 
of  the  orifice,  and  also  at  the  end  near  the 
glans  at  each  side  of  the  sound. 

Finally,  the  free  edge  of  the  upper 
flap  is  fixed  in  place  by  some  points  of 
interrupted  sutm:e  along  its  fi'ee  border. 
This  done,  the  edges  are  freely  painted 
with  collodion;  the  soimd  is  withdrawn 
and  replaced  by  a  flexible  catheter,  which  is 
worn  for  the  first  twenty-four  hom"s,  after 
which  time  it  should  be  taken  out  and  the 
urine  drawn  off  at  regular  short  intervals 
during  granulation.  The  parts  must  be 
kept  weU  covered  vsdth  iodoform  and  wetted 
with  cold  boracic  acid  lotion,  to  prevent 
erection  during  sleep.  Erection  may  also 
be  hindered  by  large  doses  of  bromide  or  of 
bromide  and  chloral  hydrate.  The  bowels 
must  be  kept  quiet  by  opium,  and  the 
patient  remain  as  still  as  possible  in  bed. 
At  the  end  of  the  fourth  or  fifth  day  the 
sutvn-es  should  be  examined,  and  any  that 
are  cutting  their  way  out  removed  at  once, 
their  punctvires  being  drawn  well  together 
by  collodion.  In  the  coin'se  of  seven  or 
nine  days  the  remauader  of  the  sutiures  are 
removed,  and  at  the  end  of  a  fortnight  the 
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patient  is  able  to  sit  up  in  bed  and  graduaily 
resmne  his  active  habits.  The  catheter 
should  be  used  for  emptying  the  bladder  for 
three  or  four  weeks.    See  Hypospadias. 

Berkeley  Hill. 

URETHROTOMY.  —  (Cuttmg  the 
strictured  part  of  the  Urethra.)  —  The 
cases  of  stricture  for  which  urethrotomy  is 
most  suitable  are  the  following  :  strictures 
of  the  meatus  urinarius ;  strictures  of  the 
penile  portion  of  the  urethra  in  front  of 
the  peno-scrotal  angle,  particularly  narrow 
bands  or  '  bridle  '  strictures ;  strictures  of 
the  bulbous  portion  when  composed  of 
thick  masses  of  fibrous  tissue ;  and  stric- 
tures of  ordinary  density,  if  dilatation  by  the 
passage  of  bougies  or  sounds  excite  irritation 
and  febrile  reaction  in  the  patient. 

In  persons  who  suffer  from  rigors  after 
a  sound  or  bougie  has  been  passed,  com- 
plete division  under  anaesthetics  commonly 
causes  no  rise  of  temperature  and  quells 
the  irritation  at  once,  if  the  precautions 
to  be  afterwards  described  are  taken. 
Strictures  which  contract  rapidly  when 
enlarged  by  gradual  dilatation  are  best 
treated  by  cutting ;  so  also  are  strictures 
comphcated  with  urinary  fistulse.  Again, 
in  yoimg  persons  whose  disease  has  not 
existed  long  enough  to  alter  the  condi- 
tion of  the  kidneys,  cutting  is  admissible 
for  a  stricture  that  should  be  simply  dilated 
in  an  elderly  man  whose  kidneys  have  tm- 
dergone  considerable  degeneration.  The 
young  man  desires  to  lead  a  more  active 
life  than  he  whose  kidneys  have  been 
seriously  diminished  in  excretive  power 
can  possibly  do.  Again,  urethrotomy 
affords  a  longer  interval  of  freedom  fi'om 
contraction  than  does  any  other  plan  of 
widening  a  stricture ;  and  if  the  after- 
management  of  the  stricture  be  regularly 
carried  out — a  necessity  in  all  cases,  what- 
ever be  the  plan  of  treating  the  stricture 
— the  patient  may  enjoy  many  years  of 
freedom  firom  disturbance  of  the  urinary 
organs. 

The  patients  for  whom  urethrotomy  is 
not  necessary  or  not  suitable,  are  those 
whose  contractions,  being  of  only  short  du- 
ration, are  formed  by  areas  of  inflammatory 
congestion  rather  than  by  development  of 
fibrous  tissue;  such  contractions  are  usually 
dispersed  by  gradual  dilatation.  Strictures 
also  do  not  need  urethrotomy  which  give 
way  readily  under  gradual  dilatation  and 
do  not  contract  again  during  the  process, 
nor  return  rapidly  after  a  sufficient  width 
has  been  restored  to  the  urethra.  The  result 
in  such  case  is  satisfactory,  and  obtained 


with  less  inconvenience  by  interrupted  dila- 
tation than  by  cutting. 

Several  methods  are  followed  for  treat- 
ing strictures  by  cutting.  They  may  be 
arranged  in  two  groups — those  which  at- 
tack the  stricture  from  within  the  urethra — • 
mternal  v/rethroiomy ;  those  which  attack 
it  from  the  surface  of  the  hoAj-^external 
urethrotomy. 

Internal  Urethrotomy  may  be  per- 
formed by  instruments  which  cut  the  stric- 
ture as  the  knife  advances  along  a  guide  to- 
wards the  bladder,  from  before  backwards  ; 
or,  by  one  where  the  knife,  protected  by  a 
shield,  is  first  carried  through  the  stricture, 
and  then  exposes  its  sharp  edge  to  the  stric- 
ture as  the  instrument  is  withdrawn  from 
behind  forwards.  By  cutting  from  before 
backwards  narrower  strictures  can  be  di- 
vided than  by  the  second  method,  where  the 
instrtunent  most  generally  employed  for  this 
pm-pose — Civiale's — cannot  be  used  until 
the  stricture  is  widened  sufficiently  to  aUow 
the  knife  and  its  shield  to  pass.  The  requi- 
sites of  a  urethrotome  for  cutting  from 
before  backwards  are — (1)  a  guide  through 
the  stricture  to  the  bladder,  (2)  a  sharp 
edge,  which,  passed  along  the  urethra  tmder 
a  shield,  can  be  protruded  by  the  operator 
at  any  part  and  as  deeply  as  he  desires  to 
cut ;  (3)  means  for  steadying  and  tightening 
the  fibres  to  be  divided  before  the  knife  is 
passed  across  them.  The  last  requirement 
is  an  essential  condition  of  a  good  urethro- 
tome, in  consequence  of  the  toughness  of 
the  fibres  themselves  and  the  mobility  of 
the  parts  in  which  they  are  formed ;  con- 
ditions that  render  proper  division  of  them 
extremely  difficult  unless  the  part  to  be  cut 
is  kept  taut  while  the  sharp  edge  is  carried 
across  it.  The  edge  of  the  knife  also  cannot 
be  too  sharp  to  divide  the  dense  tissue  of 
a  stricture. 

In  the  experience  of  the  writer,  Maison- 
neuve's  urethrotome,  as  improved  by  Tee- 
van,  meets  these  requirements  tolerably 
well.  In  the  Maisonneuve-Teevan  ureth- 
rotome, the  guide  consists  of  a  fine,  hol- 
low staff,  which  can  be  passed  through  very 
narrow  strictures  by  means  of  a  filiform 
guide-bougie,  to  the  end  of  which  it  can  be 
screwed  after  the  bougie  has  reached  the 
bladder.  Along  the  hollow  staff  a  stylet  is 
run,  carrying  in  front  of  it  a  triangular 
shield,  which,  fine  at  the  apex,  widens  gra- 
dually to  three-qiiarters  of  an  inch  at  the 
base.  This  inclined  edge  is  pxishod  to  the 
strictm'fi  at  the  upper  sm-face  of  the  vu:etlira, 
tightening  and  steadjdng  it  before  the 
triangular  knife,  which  can  be  protruded 
beyond  the  shield,  attacks  the  unyielding 
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fibres.  When  the  opposing  fibres  axe  suffi- 
ciently divided,  the  shield  travels  onward 
to  the  bladder  ;  and,  in  withdrawal,  its  wide 
base  catches  against  any  insufficiently  di- 
vided fibres  against  which  the  knife's  sharp 
base  can  be  brought,  and  thereby  ensures 
their  thorough  section. 

Another  urethrotome  that  complies  with 
these  requirements  is  the  '  "Wedge-Dilator  ' 
of  the  writer.  It  is  composed  of  the  follow- 
ing parts : — First,  a  narrow  spUt  sound, 
caHbre  of  No.  8  of  the  millimetrical  scale 
(No.  2  English),  that  can  be  guided  through 
narrow  tortuous  strictures  by  being  attached 
to  a  fiHform  guide-bougie,  previously  passed 
to  the  bladder.  Second,  a  wedge  that  runs 
in  dovetail  grooves  between  the  halves  of 
the  split  soimd.  In  this  wedge  is  concealed 
a  knife  that  can  be  protruded  between  the 
halves  of  the  split  sound,  when  the  stricture- 
tissue  prevents  their  separation  sufficiently 
to  allow  the  wedge  to  pass  on.  The  wedge, 
pushed  up  to  the  situation  of  the  stricture, 
in  separating  the  halves  of  the  split  soimd 
tightens  and  steadies  the  stricture  tho- 
roughly, while  the  knife  divides  it  to  the 
width  required  by  the  wedge  to  pass  along. 
If  a  wedge  be  chosen  that  will  expand  the 
urethra  to  its  full  natural  capacity,  the  cut 
made  by  the  knife  divides  the  stricture  to 
that  extent,  but  does  not  pass  beyond  the 
stricture  into  the  vascular  erectUe  tissue 
external  to  it.  The  knife  can  be  applied 
either  to  the  upper  or  under  surface  of  the 
stricture  as  may  be  preferred. 

Instruments  which  cut  from  behind  for- 
wards— i.e.  after  the  knife  in  its  shield 
has  passed  behind  the  stricture — steady  the 
fibres  to  be  cut  by  puUing  forwards  the 
parts  which  attach  the  m-ethxa  to  the  pelvis, 
as  the  bulbous  end  of  the  iirethrotome  is 
drawn  out.  The  stricture  is  puUed  on  by  the 
instrument  until  the  cut  gives  fi:ee  passage 
to  the  bulbous  shield  and  knife,  separated 
fi:om  each  other.  But  reliance  cannot  be 
placed  on  the  simple  straining  of  these  at- 
tachments to  ensure  perfect  division  of  the 
stricture-tissue.  A  Civiale's,  or  any  other 
urethrotome  which  cuts  from  belund  for- 
wards, is  very  apt  to  wriggle  its  way  through 
a  strictiu:e  without  properly  severing  its 
fibres ;  and,  to  meet  this  difficulty,  the  knife 
is  often  carried  more  deeply  than  is  other- 
wise necessary.  There  is  another  objection 
of  greater  importance  to  the  method  of 
cutting  from  behind  forward.  It  is  this :  if 
an  incision  be  made  through  a  thin  layer 
of  fibrous  stricture-tissue  into  the  erectile 
tissue,  in  the  belief  that  a  tight  stricture 
with  a  thick  layer  of  fibrous  tissue  exists, 
there  is  greater  danger  of  ii'ee  hcemorrhage, 


and  of  septic  absorption  through  the 
vascular  tissue  thus  laid  open.  This  risk 
is  less  when  cutting  from  before  back- 
wards, and  the  writer  prefers  to  begin  at 
the  meatus  urinarius  and  divide  only  such 
obstructions  as  prevent  the  progress  of  t}ie 
wedge-dilator  in  its  advance  towards  the 
bladder,  thus  avoiding  the  risk  of  cutting 
into  the  erectile  tissue. 

Most  of  the  instruments  used  for  cut- 
ting from  behind  forwards  consist  of  a 
straight  or  slightly  curved  staff,  terminated 
by  a  bulb  or  'swell.'  This  swell  is  the 
shield  containing  the  knife.  By  means 
of  a  contrivance  at  the  handle,  the  dis- 
tance to  which  the  cutting  edge  is  thrown 
forwards  from  the  shield  can  be  regu- 
lated. The  operator  first  passes  the  ureth- 
rotome through  the  stricture,  then  draw- 
ing the  instrument  outwards,  exposes  the 
knife  at  the  posterior  Umit  of  the  stric- 
ture, and  with  a  slightly  sawing  motion 
cuts  his  way  along  the  stricture.  In  doing 
this,  he  places  tha  forefinger  of  Us  other 
hand  against  the  skin  lying  over  the  stric- 
ture, and  judges  of  the  completeness  of  the 
division  partly  by  the  cessation  of  resistance 
to  the  progress  of  the  knife,  and  also  by  the 
sensation  which  the  near  approach  of  the 
knife  to  the  finger  gives  him.  The  success 
of  the  operation  and  the  avoidance  of  dan- 
gerous complications  depend  greatly  on  the 
precision  with  which  the  fibrous  tissue  is 
divided  and  the  normal  vascular  or  erectile 
tissue  outside  it  is  imtouched.  Hence,  by 
whatever  method  the  cut  be  made,  the 
operation  is  one  requiring  great  nicety  of 
manipulation  and  caution  on  the  part  of 
the  operator.  ^ 

Certain  complications  may  follow  in- 
ternal urethrotomy  if  incision  be  carried 
beyond  the  fibrous  tissue.  Among  them  ai-e 
perineal  abscess,  extravasation  of  urine, 
copious  hsemorrhage,  orchitis,  acute  sup- 
purative nephritis,  and  septicsemia.  But  if 
the  operation  is  confined  to  cases  suitable  for 
this  method  of  treatment,  and  the  necessary 
precautions  are  taken,  the  occurrence  of 
dangerous  complications  is  very  rare.  Be- 
fore the  patient  is  subjected  to  urethro- 
tomy, his  general  condition  must  be  free 
from  febrile  disturbance.  The  kidneys  must 
be  working  properly ;  this  is  shown  by 
the  urine  being  acid,  not  much  loaded 
with  mucus,  firee  from  albumen  or  almost 
so,  and  containing  urea  in  the  proportion 
of  not  less  than  two  and  a  half  or  two 
per  cent.  The  lurethra  must  not  discharge 
pus ;  any  urethritis  that  may  be  present 
must  be  cui-ed  before  the  operation  is  per- 
fonned. 
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To  ensure  favourable  results,  the  after- 
treatment  is  also  of  great  importance.  The 
witer's  present  custom,  which  _he_  has  fol- 
lowed for  several  years,  is,  after  incising  the 
strictures,  to  test  the  width  of  the  canal  by- 
passing a  wedge  of  the  size  of  No.  27  of  the 
miHimetrical  scale  after  the  knife,  and  then 
to  withdraw,  by  a  No.  24  silver  catheter, 
any  urine  that  may  be  in  the  bladder.  No 
catheter  is  tied  in  the  urethra,  and  the 
patient  is  ordered  to  refrain  from  micturi- 
tion for  seven  or  eight  hours,  or  as  long  as 
the  call  is  not  m-gent.  The  secretion  of 
urine  for  some  hours  after  the  operation  is 
small  because,  to  prevent  vomiting  from 
the  anaesthetic,  the  patient  has  fasted  for 
five  hours  before  the  operation,  and  after  it 
takes  only  a  few  spoonftds  of  ice  or  iced 
milk  for  a  like  period.  In  six  or  eight 
hours  the  wound  is  protected  by  firm  clot 
and  plastic  fibrin.  When  the  bladder  must 
be  emptied,  the  patient  is  put  into  a  hot  hip- 
bath, and  passes  urine  while  in  the  bath. 
The  urine  is  thus  voided  without  spasm  of 
the  perineal  muscles  ;  and  the  incision,  pro- 
tected by  clot  and  fibrin,  is  not  torn  open 
and  exposed  to  the  stream  of  urine.  If  the 
urine  flow  off  without  disturbing  the  pro- 
tecting clot,  very  little  if  any  pain  is  felt 
during  micturition  and  no  reaction  ensues. 
If  pain  has  been  felt,  it  is  well  to  repeat 
the  hot  bath  at  the  second  act  of  micturi- 
tion. 

The  nurse  'should  be  directed  to  take 
the  temperature  of  the  patient  before  he 
passes  urine,  and  at  half  an  hour  and  an  hour 
afterwards.  In  the  cases  of  reaction  after 
micturition,  the  thermometer  will  show 
a  slight  rise  before  the  patient  feels  any 
malaise,  chill,  or  shiver.  Immediately 
a  rise  is  detected,  a  soothing  draught  or 
antipyretic  should  be  given,  such  as  twenty 
minims  of  tincture  of  opium  in  an  ounce 
of  brandy  and  a  little  hot  water,  into  which 
five  or  eight  grains  of  quinine  are  put.  The 
temperature  must  be  carefully  noted  every 
two  hours,  and  an  important  elevation  com- 
bated by  repetitions  of  the  quinine  at  in- 
tervals of  three  hours.  But,  if  precautions 
are  taken  to  prepare  the  patient  for  opera- 
tion and  to  avoid  strain  of  the  urethra  in 
mictrurition  during  the  first  twenty-four 
hours,  reaction  seldom  occurs,  and  the  tem- 
perature keeps  below  99°  F.  throughout. 

It  is  indispensable  that  the  patient  lie 
in  bed  continuously  for  at  least  ten  days, 
and  keep  his  room  for  fourteen  days. 
He  must  not  even  get  up  to  the  night- 
stool  for  the  first  three  days  after  the 
operation.  To  conform  to  this  condition 
the  more  easily,  the  bowels  should  be 


well  cleared  before  the  operation  and  the 
patient  lightly  fed  afterwards,  that  the 
bowels  may  not  need  to  be  cleared  for  three 
or  four  days.  At  the  end  of  this  time  a 
dose  of  castor-oD.  or  blue  pill  and  draught 
of  sulphate  of  magnesia  may  be  taken,  to 
ensm-e  defsecation  taking  place  promptly 
and  without  straining.  On  the  eighth  or 
ninth  day  a  bougie,  No.  24  or  25,  should  be 
slowly  and  gently  passed  through  the  stric- 
ture, no  instrmnent  having  been  introduced 
after  the  operation  until  then.  This  period 
of  rest  to  the  incision  is  of  the  highest  im- 
portance to  avoid  pain,  bleeding,  and  sup- 
puration of  the  wound.  If  the  wound  heal 
by  suppuration,  the  after-contraction  is 
always  much  more  speedy  than  when  it 
heals  by  simple  union.  On  the  tenth  or 
eleventh  day,  the  patient  may  be  taught  to 
pass  the  bougie  himself  by  letting  him  push 
it  slowly  and  gently  to  the  bladder.  A  re- 
petition of  this  lesson  on  the  thirteenth  day 
usually  suffices,  and  the  patient  is  allowed 
to  get  about  at  the  end  of  the  fortnight. 
If  pain  and  soreness  attend  the  passage 
of  the  bougie,  the  temperature  must  be 
carefully  watched,  as  was  done  after  the 
operation.  On  the  approach  of  pyrexia,  warm 
baths,  fomentations,  &c.,  must  be  employed 
to  allay  local  irritation,  whUe  the  febrifuge 
draught  is  again  prescribed.  Before  leav- 
ing the  surgeon's  care,  the  patient  must  be 
impressed  with  the  necessity  for  regularly 
passing  the  bougie  at  intervals  increasing 
in  length  from  twice  weekly  to  once  in 
three  rnonths  or  once  in  six  or  twelve 
months,  according  to  the  rapidity  with 
which  signs  of  shrinkage  come  on. 

Dangerous  Complications.  —  Copious 
haemorrhage  is  most  frequent  immediately 
after  the  incision,  if  the  knife  have  cut  more 
than  the  stricture  itself ;  but  it  may  occur 
at  the  end  of  a  week  after  incision,  even 
before  a  bougie  has  been  passed.  In  such 
cases  the  knife  has  been  carried  too  deeply, 
and  the  erectile  tissue  has  been  wounded. 
It  is  rarely  dangerous,  and  is  controlled  by 
passing  through  the  stricture  a  hthotomy 
tube  or  one  made  of  hard  rubber,  around 
which  the  urethra  can  be  compressed,  and 
the  bleeding  vessels  closed  till  a  coagulum 
is  formed,  when  the  compressing  apparatus 
may  be  removed.  When  the  bleeding  point 
is  at  the  bulbous  poi-tion  of  the  canal,  a 
crutch,  invented  by  Otis  of  New  York,  can 
be  fastened  to  the  Imees  and  ankles,  and 
made  to  press  strongly  on  the  perineum. 
Eenal  congestion,  denoted  by  rigors,  dimin- 
ished secretion  of  urine,  &c.,  may  follow  the 
incision  itself,  or  may  occm-  if  a  bougie  be 
incautiously  thrust  through  the  granulating 
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area  of  the  wound.  The  most  common 
consequence  of  too  hasty  a  use  of  the  bougio 
is  epididymitis.  Nephritis  and  septicemia 
are  treated  in  the  maimer  appropriate  to 
these  affections  when  arising  from  other 
causes.  Perineal  abscess  and  extravasation 
of  urine  require  early  drainage  and  great 
cleanliness  in  dressing.  It  must  be  again 
repeated  that,  when  sufficient  care  has  been 
talken  in  the  preparation  of  the  patient  and 
in  the  performance  of  the  operation,  these 
complications  do  not  occm*. 

For  widening  very  narrow,  tortuous 
strictures,  along  which  a  bougie  or  catheter 
can  be  passed  only  part  of  the  way,  or  when 
the  presence  of  a  narrow  anterior  stricture 
hampers  the  surgeon  in  the  treatment  of  a 
second  deeply  placed  one,  Lund  of  Man- 
chester has  invented  a  useful  instrument. 
A  grooved  and  very  narrow  director  projects 
for  two  and  a  half  inches  beyond  a  cylinder  of 
the  size  of  No.  20  of  the  millimetrical  scale. 
This  director  is  passed  as  far  as  it  will  go 
through  the  stricture,  and  then  a  stylet, 
carrying  a  little  knife  that  projects  one- 
twentieth  of  an  inch  above  the  director,  is 
thrust  forwards  from  the  cylinder  by  a 
thumb-spring  in  the  handle.  This  cuts  the 
anterior  stricture  sufficiently  to  allow  an 
instrument  to  traverse  it  and  approach  the 
deeper  one  with  freedom.  This  plan  is 
occasionally  a  useful  resource ;  but  it  needs 
great  care  and  nicety  in  execution,  that  the 
instrument  may  not  enter  a  false  passage, 
and  incise  that  instead  of  the  urethra. 

When  the  stricture  is  very  dense  and  of 
long  standing,  the  bladder  is  sometimes  so 
affected  with  chronic  cystitis  that  nothing 
except  the  restoration  of  free  evacuation 
will  cure  it.  But  the  trickling  of  pus,  often 
of  ammoniacal  m-ine  also,  over  the  fi'esh 
wound  of  the  incision  excites  irritation  and 
suppuration  therein,  with  unfortunate  effect 
on  the  stricture.  A  procedure  revived  by 
Eeginald  Harrison  of  Liverpool  is  very 
useful  in  these  cases — drainage  of  the 
bladder  through  a  perineal  opening  into  the 
m'ethra  behind  the  stricture — so  that  no 
urine,  pus,  or  mucus  shall  pass  over  the 
stricture -incision  until  it  has  had  time  to 
heal. 

External  Uretheotomy,  dividing  the 
stricture  from  without,  is  practised  upon 
a  guide  passed  through  the  stricture  to 
the  bladder — Syme's  operation.  When  it 
is  not  possible  to  pass  a  staff  to  the  bladder, 
the  stricture  may  be  reached  by  opening 
the  xurethra  in  fr-ont  of  it,  laying  bare  its 
mouth  and  passing  fine  directors  through  it, 
on  which  the  knife  which  divides  the  fibrous 
tissue  can  be  guided  along  the  urethra — 


Wheelhouse's' operation.  Lastly,  it  may  be 
dealt  with  by  opening  the  urethra  behind 
the  stricture — Guthrie's  perineal  section — 
and  cutting  forwards  through  the  stricture 
to  a  sound  passed  down  to  its  anterior  end. 

The  oases  for  which  external  division  is 
appropriate  are  those  in  which  the  peri- 
nemn  is  thickened  and  hardened  by  in- 
flammation or  cicatrices,  and  the  urine 
escapes,  wholly  or  in  part,  from  the  dilated 
m-ethra  behind  the  stricture  through  one 
or  more  fistulse.  The  very  rare  cases,  also, 
in  which  repeated  patient  trials  fail  to  in- 
troduce an  instrument  along  the  urethra  to 
the  bladder,  must  be  treated  by  a  perineal 
opening. 

Syme's  operation;  or  that  in  which  a 
grooved  staff  can  be  passed  through  the  stric- 
ture to  the  bladder.  The  staff  used  in  these 
cases  has  at  the  last  three  inches — the  curved 
part — the  calibre  of  No.  8  of  the  millinietrical 
scale  (No.  2  EngHsh).  This  part  is  grooved 
on  the  convexity ;  beyond  the  grooved  part 
to  the  handle,  the .  staff  enlarges  by  an 
abrupt  shoulder  to  No.  18  or  20  (No.  10  to 
12  English),  and  the  groove  is  prolonged 
by  a  notch  through  the  shoulder,  but  no 
farther.  This  staff  is  passed  into  the 
bladder,  and  the  patient  is  put  in  the  litho- 
tomy position.  The  surgeon  sits  down  oppo- 
site the  perinemn,  and,  with  the  left  fore- 
finger inserted  into  the  rectum,  feels  for  the 
cvrve  of  the  staff  in  the  perineiun,  and  also 
that  its  position  in  the  urethra  is  correct. 
An  assistant  holds  the  staff  steadily,  push- 
ing its  convexity  downwards  towards  the 
surface,  that  it  may  be  the  more  easily  met 
by  the  knife.  The  surgeon  then  introduces 
the  point  of  a  scalpel,  the  cutting  edge  being 
held  forwards,  through  the  skin  and  fat  at 
a  point  one  inch  in  front  of  the  anus  and 
exactly  in  the  mesial  line  of  the  body.  The 
left  forefinger  then  explores  the  incision  for 
the  staff ;  if  felt,  the  finger  is  held  steadily 
against  the  staff  while  the  scalpel  is  sUd 
along  the  nail  tiU  its  point  penetrates  the 
urethra,  which  is  usually  not  indurated  at 
this  part,  and  rests  against  the  staff  in  its 
groove,  the  edge  of  the  knife  being  for- 
wards as  before.  The  knife,  steadied  by 
the  left  forefinger  behind  it,  is  then  carried 
forwards,  the  point  scraping  along  the  groove 
of  the  staff  until  the  shoulder  of  the  staff 
is  reached.  The  whole  of  the  indurated 
tissue  of  the  stricture  being  cut,  the  knife  is 
laid  down  and  a  small  gorget  with  a  narrow 
tapering  point,  fine  enough  to  run  in  the 
groove  of  the  staff,  is  passed  through  the 
wound  to  the  bladder.  When  this  is  reached 
by  the  gorget,  the  staff  is  withdrawn  and  a 
flexible  or  celluloid  catheter,  No.  20  or  22 
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(No.  12  English),  is  passed  along  the  urethra 
from  the  meatus,  and,  guided  by  the  gorget, 
traverses  the  incised  part  of  the  vu'othra, 
and  easily  reaches  the  bladder.  The  gorget 
is  removed,  the  catheter  secm-ed,  and  the 
bladder  emptied.  The  catheter  is  worn 
thi'ee  days,  then  withdrawn,  and  a  No.  24  or 
25  steel  sound  is  passed  every  third  or  fourth 
day  imtil  the  perineal  cut  has  closed.  Fis- 
tulae,  if  tortuous  or  containing  collections  of 
pus,  must  be  incised,  that  the  matter  col- 
lected in  them  may  drain  off  freely.  Usually, 
when  urine  is  no  longer  forced  into  them 
by  the  efforts  of  the  patient  to  empty  the 
bladder,  fistulse  close  up  readily. 

It  is  necessary  that  the  patient  be  aided 
in  his  recovery  by  rest  in  bed,  good  food, 
sea  air,  &c.,  as  the  bodily  condition  is  often 
much  exhausted  by  irritation  of  the  stricture 
and  the  abscesses  which  formed  before  the 
operation  was  performed. 

A  stricture  divided  externally  will,  if 
neglected,  shrink  again  as  certainly  as  it 
does  after  any  other  method  of  treatment. 
Hence  the  patient  must  be  trained  to  use  a 
maintaining  bougie  regularly  after  he  is 
dismissed  from  the  surgeon's  care. 

External  urethrotomy  by  opening  the 
urethra  in  front  of  the  stricture,  now  gene- 
rally practised  by  Wheelhouse's  method,  is 
a  very  valuable  one  in  the  rare  cases  when, 
though  urine  escapes  along  the  urethra,  no 
instrument  can  be  passed  through  the  stric- 
ture. The  patient  is  put  into  the  Hthotomy 
position ;  a  straight  staff,  grooved  on  one  side, 
with  its  beak  turned  up  as  a  blunt  hook  at 
the  other  side,  is  passed  along  the  urethra 
to  the  stricture,  and  held  steadily  with  the 
groove  directed  towards  the  surface.  The 
operator  feels  for  the  tip  of  the  staff,  and, 
making  in  the  mesial  fine  an  incision  an 
inch  long  through  the  integuments,  exposes 
the  tip  of  the  staff  at  the  bottom  or  pos- 
terior end  of  this  incision.  He  then  com- 
pletes the  division  of  the  urethra  for  the 
length  of  the  incision,  by  running  his  knife 
along  the  staff.  The  sides  of  the  incision 
are  seized  with  hooked  forceps  and  held 
asunder  by  assistants,  and  the  staff  is  turned 
roimd,  that  its  hook  may  catch  in  the  upper 
end  of  the  incision.  The  interior  of  the 
urethra  is  carefully  sponged  and  the  mouth 
of  the  stricture  sought  for.  It  is  usually 
discovered  easily,  and  a  fine  probe-pointed 
director  may  be  carried  through  the  stric- 
ture to  the  bladder.  On  this  director  the 
stricture  may  be  cut  towards  the  bladder 
with  a  long  narrow  knife  or  tenotome. 
When  the  passage  has  been  thus  widened, 
a  snaall  tapering  gorget,  of  which  the  beak 
fits  into  the  groove  of  the  director,  is  carried 


to  the  bladder.  The  director  is  withdrawn, 
the  hooked  staff  and  forceps  are  removed, 
and  a  flexible  catheter,  passed  along  the 
urethra,  is  guided  to  the  bladder  by  the 
gorget  and  fixed  ia  place.  The  remain- 
ing treatment  is  that  employed  in  Syme's 
method. 

Perineal  Section  of  the  membranous 
portion  of  the  urethra  must  be  done  when 
no  guide  can  be  canied  to  the  bladder.  By 
this  operation  access  is  obtained  through  a 
cellular  interval  between  the  last  portion  of 
the  rectum  and  the  bulb  of  the  urethra. 
Here,  in  the  mesial  fine  of  the  body,  no 
important  structures  intervene  between  the 
urethra  and  the  surface.  The  patient  is 
directed  to  hold  his  uruie,  if  possible,  for 
some  hours  before  the  operation,  that  the 
bladder  may  be  charged  and  its  neck  and 
the  distended  membranous  portion  of  the 
urethra  found  more  easUy  at  the  time  of 
operation.  The  sm'geon  has  at  hand  a 
bistoury,  probes,  probe-pointed  directors, 
artery-forceps,  shai-p  and  blunt  hooks, 
No.  20  (12  EngUsh  scale)  silver  catheter, 
tapering  gorget,  sponges,  tapes,  &c.  The 
patient  is  put  into  the  hthotomy  position, 
and  the  surgeon  begins  by  passing  the 
left  forefinger  into  the  rectum  to  ascertain 
the  precise  position  of  the  bowel,  and  to 
draw  it  shghtly  backwards.  A  puncture 
through  the  skin,  half  an  iach  in  firont  of  the 
anus  and  precisely  in  the  middle  line  of  the 
body,  is  made  with  a  small  sharp-pointed 
bistoury,  the  edge  being  turned  forwards, 
and  an  incision  is  carried  directly  forwards 
for  an  inch  and  a  half.  When  the  skin  of 
the  perineum  is  much  indm-ated,  a  short 
transverse  cut  may  be  made  also  to  give 
freedom  to  the  further  steps  of  the  opera- 
tion. With  this  exception,  the  line  of  the 
cut  must  be  carefully  kept  in  the  mesial 
line  throughout,  or  the  urethra  may  be 
missed  and  much  mischief  done.  The  left 
forefinger  being  still  in  the  rectum,  the 
incision  is  deepened  to  one  inch.  If  the 
patient  cough  or  strain,  the  m-ethra  may 
often  be  distinguished  when  distended  by 
the  escape  of  urine  into  it  from  the  blad- 
der ;  in  this  state  its  punctm'e  is  easy. 
If  the  urethra  remain  collapsed,  the  point 
of  the  knife  is  thrust  backwards  a  Httle  and 
the  patency  of  the  urethra  tested  by  a  probe, 
and  by  the  left  forefinger  exploring  the 
wound.  If  lu'iue  escape  through  the  punc- 
tm-e,  difficulty  is  at  an  end.  A  director  is 
passed  to  the  bladder  and  along  it  the 
tapering  gorget,  over  which  the  m-ine  es- 
capes copiously.  The  track  to  the  bladder 
being  thus  assured,  the  stricture  may  be 
dealt  with. 
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A  catheter  is  passed  along  the  iirethra 
from  the  meatus  to  the  contracted  part, 
and  then  the  gristly  tissue  is  cut  cautiously, 
in  a  forward  direction  from  the  incision, 
imtil  the  catheter  can  be  brought  to  the 
surface  of  the  gorget,  by  which  it  is  at 
once  guided  into  the  bladder,  where  it  may 
be  tied  in  and  the  gorget  withdrawn.  Some- 
times when  the  urethra  has  been  opened 
behind  the  stricture,  a  fine  probe  or  probe- 
director  can  be  carried  from  the  posterior 
incision  forwards  through  the  stricture,  and 
the  division  of  the  stricture  by  means  of 
its  guidance  is  much  facilitated.  Cases  of 
traumatic  stricture  occur,  in  which  the 
induration  of  the  perineum  by  cicatricial 
tissue  extends  as  far  as  the  neck  of  the 
bladder,  access  to  which  can  be  obtained 
only  by  slow  penetration  with  repeated 
cautious  cuts  in  the  middle  Une,  imtil  a 
probe  or  director  can  be  carried  into  the 
bladder,  when  the  division  of  the  stricture 
may  be  performed  in  the  way  already  de- 
scribed. In  these  cases  care  is  necessary 
to  avoid  the  rectum  in  the  progress  of  the 
knife  to  the  neck  of  the  bladder.  Usually, 
the  hEemorrhage  is  not  great,  because  the 
naturally  vascular  structures  have  been  re- 
placed with  fibrous  tissue.  After  the  opera- 
tion, the  patients  recover  slowly  with  a 
urethra  that,  is  very  prone  to  shrink,  so 
that  the  daily  use  of  the  sound  or  bougie  is 
usually  needed  to  keep  it  open. 

Stobcutaneous  TJretlirotomy  is  a  term 
applied  to  division  of  short  ring-like  stric- 
tures in  the  penile  portion  of  the  urethra. 
A  small  grooved  staff,  straight  and  about  six 
inches  in  length,  is  passed  through  the  stric- 
ture. The  staff  and  penis  are  well  steadied 
by  an  assistant  while  the  operator,  passing 
a  fine  sharp-pointed  tenotome  through  the 
skin  and  strictxure  to  the  staff,  carries  its 
point  up  and  down  until  the  stricture  is 
thoroughly  divided.  The  little  skin-punc- 
ture is  then  sealed  with  collodion ;  a  No.  16 
(No.  8  English)  catheter  is  passed  to  the 
bladder  and  worn  for  twenty-four  hoxnrs  to 
prevent  the  flow  of  uriae  into  the  cut  for 
that  space  of  time.  The  external  apertm-e 
haviag  healed,  the  catheter  is  withdrawn 
and  the  urethra  left  at  rest  for  six  or  seven 
days.  At  the  end  of  a  week,  the  dilating 
sound,  No.  24  or  25,  should  be  passed 
every  third  day  for  some  weeks  until  the 
incision  has  healed.  This  method  of  cut- 
tiag  strictures  has  been  applied  to  the 
treatment  of  long  and  deeply  placed  ones ; 
but  its  success  has  been  doubtful  in  such 
cases.  "When  employed  for  short  penile 
strictures,  it  has  proved  a  very  simple  and 
successful  operation.     Beiikeley  Hill. 


URETHRO  -  VAGINAL  FISTULA. 
See  Vaginal  Fistula. 

URINARY  DEPOSITS.— The  sub- 
stances which  form  urinary  deposits  in 
health  make  up,  when  exaggerated  in  quan- 
tity (and  others  added),  the  sediments  of 
disease.  In  forming  a  list,  therefore,  it  will 
be  best  not  to  regard  this  or  that  deposit  as 
notably  pathological  or  the  reverse,  but  to 
arrange  them  according  to  their  composi- 
tion, and  as  to  whether  they  are  deposited 
from  neutral,  acid,  or  alkaline  urine. 

Thus,  the  foUowing  simjile,  unorganised, 
chemical  substances  are  deposited  from — 

A.  Neutral  Uriae. 

1.  Oxalate  of  lime. 

B.  Acid  Urine. 

2.  Uric  acid. 

3.  Urates. 

4.  Oxalate  of  lime. 

5.  Tyrosin. 

6.  Cystin. 

C.  Alkaline  Urine. 

7.  Ammonio-magnesic  phosphate. 

8.  Magnesic  phosphate. 

9.  Phosphate  of  Imie. 

10.  Urate  of  ammonium. 

11.  Carbonate  of  lime. 

12.  Oxalate  of  lime  (if  alkalinity  is 
weak). 

1,  4,  12,  Oxalate  of  lime,  appears  as  a 
sUght  white  sediment  in  urine  of  persons 
apparently  healthy,  especially  in  the  tropics 
(India,  &c.).  Tests — (a)  Microscopic :  Seen 
as  octahedral  crystals,  rarely  spheres,  dumb- 
bells, and  prisms;  (6)  Chemical:  Insolu- 
ble in  acetic,  soluble  in  hydrochloric  acid. 
Importance — Slight,  usually  due  to  vege- 
table diet ;  may,  however,  be  a  symptom  of 
general  metabolic  derangement  known  as 
the  oxalic  acid  diathesis. 

2,  Uric  acid,  appears  usually  as  a  brick- 
red  sandy  deposit,  which  clings  to  the  bottom 
of  the  vessel,  and  has  long  been  known  as 
the  ' lateritious deposit.'  Tests— (a)  Micro.: 
Seen  as  '  whetstone  '  crystals  usually,  the 
shape  being  made  more  characteristic  if 
the  acid  is  allowed  to  recrystaUise  from  its 
solution  in  a  drop  of  hydrochloric  acid; 
frequently  the  bright-red  crystals  form 
great  rhombic  bimdles,  in  which  the  whet- 
stone outhneis  more  or  less  lost ;  (6)  Chem. : 
Heat  gently  in  a  capsule  with  a  drop  of 
nitric  acid  until  a  solid  residue  remains, 
which,  moistened  with  a  drop  of  ammonia 
or  other  alkaline  solution,  gives  a  purple  or 
blue  colour  (mm-exide).  Importance — Con- 
siderable if  present  in  quantity,  a  symptom 
of  so-called  uric  acid  diathesis ;  is  an  indica- 
tion of  (1)  great  tissue-waste,  (2)  excessive 
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ingestion  of  nitrogenous  food,  (3)  imperfect 
elunination  of  nitrogen  by  excretory  organs. 

3,  Urates,  usually  of  soda,  more  rarely 
potash,  for  urate  of  ammonium  see  below ; 
appear  as  a  white  or  pihk  light  precipitate, 
falling  as  the  urine  cools.  Tests — (a)  Micro. : 
The  heavier  urates  are  fi-equently  amor- 
phous, and  so  ai'e  seen  as  fine  granules 
which  form  earthy  masses;  sometimes, 
rarely,  they  crystaUise  as  rhombic  needles ; 
(6)  Chem. :  Soluble  on  warming ;  dissolve 
in  acid ;  obtain  uric  acid  test,  for  which  see 
above.  Invportcmce — Same  as  uric  acid; 
see  above. 

4,  Seel. 

5,  Tyrosin,  forms  a  gi'eenish-yeUow  pre- 
cipitate if  present  in  quantity.  Tests — (a) 
Micro. :  ^een  as  sheaves  of  needles,  rarely 
in  spheroidal  masses ;  (6)  Chem. :  Scarcely 
soluble  in  hot  water,  soluble  in  alkahes. 
If  the  watery  solution  is  boiled  with  a  httle 
MiUon's  reagent  (mercuric  iodide  dissolved 
in  potassic  iodide),  the  fluid  becomes  dark 
red,  and  a  red  precipitate  faUs.  Importance 
— Great,  as  indicating  usually  acute  atrophy 
of  the  hver,  and,  at  any  rate,  great  tissue- 
destruction,  since  it  appears  in  the  tissue 
in  extreme  cases  of  smallpox,  typhus,  and 
phosphorus-poisoning.  Under  these  cu'- 
cumstances,  it  is  accompanied  usually  by 
leucin,  which  may  share  in  producing  the 
above-mentioned  deposit,  and  which  is  re- 
cognised, at  any  rate,  by  its  microscopical 
characters  of  colourless  spheres  of  colloidal 
appearance. 

6,  Cystin,  a  rare  substance,  and  which, 
when  present  in  lurine,  seldom  produces  a 
definite  deposit,  but  colours  the  urine  a 
greenish-yeUow.  Tests — (a)  Micro. :  Seen 
as  colourless  hexagonal  plates,  not  to  be 
confoimded  with  yellow  hexagonal  plates  of 
iodoform ;  (6)  Chem. :  Cystin  is  precipi- 
tated from  its  solutions  as  white  crystals, 
which  are  soluble  in  anunonia  and  recog- 
nisable under  the  microscope.  Importance 
— Only  as  possibly  leading  to  the  formation 
of  calcuh. 

7,  Ammonia  -  magnesic  Pliospliate.  — 
This  salt,  the  well-known  triple  phosphate, 
is  of  the  greatest  clinical  interest,  forming 
a  white  deposit  from  ammoniacal  urine. 
Tests — (a)  Micro. :  The  crystals  of  this  salt 
form  regular  prisms  with  trough-like  ends 
(cofi&n-hd  crystals),  which  form  masses  in 
the  urine,  entangled  in  mucus,  &c. ;  (6) 
Chem. :  The  crystals  are  soluble  in  acetic 
acid,  &c.,  but  their  form  is  sufficient  for 
diagnosis.  Importance — The  formation  of 
this  deposit  in  the  bladder  or  on  the  -surfaces 
of  wounds  made  for  opening  that  viscus, 
when  the  urine  is  ammoniacal,  leads  to  the 
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production  of  thick  coatings  of  firiable  de- 
posit, held  together  by  mucus.  These  coat- 
ings may  assume  the  proportions  of  calcuh, 
and  produce  similar  symptoms. 

8,  Magnesic  Phosphate,  a  white  salt 
found  with  No.  7,  forming  a  floccular  sedi- 
ment. Tests — (a)  Micro. :  Seen  as  rhombic 
plates  under  the  microscope  ;  (6)  Chem. : 
These  crystals  gradually  dissolve  in  a  20 
per  cent,  solution  of  commercial  carbonate  of 
ammonia,  whereas  the  triple  phosphates  are 
unaltered. 

9,  Phosphate  of  Lime. — (1)  The  tribasic 
salt  foims  a  green  iridescent  scum  on  the 
surface  of  urine  (and  calcuh — Shattock). 
Tests  —  {a)  Micro. :  Seen  as  crystalline 
plates ;  (6)  Chem. :  Soluble  in  acetic  acid 
(see  No.  7)  without  effervescence.  (2)  The 
neutral  calcium  phosphate  forms  rosettes  of 
needles  or  pointed  rhombic  prisms. 

10,  Urate  of  Ammoni/um,  is  mixed  with 
the  phosphatic  deposits  from  ammoniacal 
urine.  Tests — {a)  Micro. :  Seen  as  sphe- 
roidal crystals  furnished  vsdth  spikelets  ;  (6) 
Chem. :  Soluble  in  potash  with  evolution 
of  ammonia.  Urate  detected  as  above ;  see 
No.  3. 

11,  Ca/rhonate  of  Lime,  mixed  usually 
with  the  earthy  phosphates  {see  No.  9). 
Tests — [a)  Micro. :  Usually  seen  as  sphe- 
roidal masses,  especially  in  presence  of  any 
coUoid  substance ;  (6)  Chem. :  Easy  to  de- 
tect by  the  effervescence  on  adding  acetic 
acid  to  the  crystals  under  the  microscope. 

To  the  above  Ust  may  be  added  as  a 
rare  curiosity  sulphate  of  lime,  occurring  as 
a  white  deposit  in  acid  mine.  Tests — {a) 
Micro. :  Seen  as  acicular  crystals  and  colour- 
less prisms ;  (6)  Chem. :  They  resist  the 
action  of  weak  acids. 

So  also  hippuric  acid  may  occur  as  a 
deposit.  Care  must  be  taken,  of  course,  to 
note  whether  the  patient  is  taking  an  excess 
of  benzoic  acid  as  food  or  medicine.  Hip- 
puric acid  forms  a  crystalline  sediment  like 
the  triple  phosphate.  It  is  soluble  in  hot 
water,  and,  being  dried  after  treatment  with 
nitric  acid,  gives  a  strong  smeU  of  nitro- 
benzol. 

The  remaining  deposits  for  considera- 
tion are  those  which  are  formed  by  portions 
of  the  tissues  of  the  urinary  tract. 

1.  Epithelium. —  Epithehal  corpuscles 
of  the  m-ethra,  bladder,  ureter,  and  renal 
pelvis,  and  of  the  renal  tubules,  may  be 
i'oimd  distinct  or  massed  together,  and  al- 
ways possessing  more  or  less  characteris- 
tic shape,  which  enables  them  to  be  recog- 
nised as  coming  from  a  definite  part  of  the 
tract.  As  a  rale,  the  epithehiun  is  under- 
gomg  fatty  and  granular  degeneration,  the 
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nucleus  being  obscured.  It  is  customary 
to  describe  the  masses  of  corpuscles  which 
are  derived  from  the  renal  tubules  as 
casts,  and  then  to  classify  them  into — (a) 
blood-casts,  (b)  hyaline  casts,  and  (c)  epi- 
theUal  casts.  Ttas  is  a  practically  useful 
division,  and  therefore  is  best  retained,  it 
being  imderstood  that  no  special  means  of 
production  is  assumed  thereby. 

a.  Blood-casts  are  simply  small  clots 
expelled  from  the  tubules,  and  we  may  find 
in  other  kinds  of  casts  numerous  red  blood- 
corpuscles. 

6.  Hyaline  casts  are  clear  albuminous 
moulds  of  the  tubules.  How  they  are 
formed  is  a  matter  of  theory,  but  as  they 
are  albumiaous  they  may  simply  be  coagu- 
lated eradation,  or  albuminoid  material  the 
result  of  albuminoid  degeneration. 

c.  Epithelial  casts — i.e.  shedding  of  the 
epithelium  of  the  tubules — may  take  place  in 
parenchymatous  diseases  of  the  kidneys  to 
such  an  extent  as  to  occur  in  masses  in  the 
field  of  the  microscope.  Usually  the  masses 
are  very  degenerate,  and  often  the  outlines 
of  the  corpuscles  are  all  fused  together.  The 
relation  of  the  above-described  casts  to  the 
various  forms  of  kidney-disease  is  fairly 
constant,  and,  from  what  has  been  said,  it 
wiU  be  understood  that  the  desquamation 
of  more  or  less  perfect  epithelial  casts  will 
occur  in  parenchymatous  nephritis,  that 
blood-casts  wiU  be  seen  in  acute  nephritis, 
and  that  fatty  and  hyaUne  casts  accompany 
chronic  disease. 

2.  Mucus  is  always  present,  more  or  less, 
as  a  tenacious  cloud  setthng  to  the  bottom 
of  the  glass  ;  it  may  occur  in  such  quantity 
as  to  form  a  thick  ropy  mass  filling  half  the 
vessel.  Microscopically  it  contains  nume- 
rous '  mucus  '  corpuscles. 

3.  Pus,  recognisable  as  a  yellow,  ropy 
sediment  mixed  with  mucus.  Microscopic- 
ally, the  fattily  degenerated  leucocytes, 
with  breaking-up  nuclei,  are  very  charac- 
teristic. Chemically,  the  addition  of  potash 
makes  the  sediment  excessively  ropy, 
sticky,  and  sometimes  Imnpy. 

4.  Semen. — ^AH  the  constituents  of  semen 
may  occur  in  the  urine  after  emission,  &c. 
Thus,  folly  formed  spermatozoa,  spermato- 
blasts, and  colloidal  spheres  have  aU  been 
found,  and  are  easily  recognisable. 

5.  Fragments  of  New  GroivtJis. — Occa- 
sionally, portions  of  timiovu:s  of  the  urinary 
tract  are  found  in  the  deposit.  The  com- 
monest condition  in  which  this  occm's  is 
a  villous  tumour  of  the  bladder.  A  por- 
tion of  the  vascular  stroma  covered  with 
epitheliiun  may  be  detected  by  patiently 
searching  the  deposit,  and  especially  if  any 
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fibrinous  shreds  are  to  be  seen  in  it.  A 
shred  of  villous  tumour  is  so  characteristic 
as  not  to  require  detailed  description.  Next, 
epithelioma  of  the  bladder  may  be  dis- 
covered by  finding  quantities  of  greatly 
degenerated  and  distorted  large  epithelial 
cells,  such  as  obviously  come  from  the 
bladder.  The  diagnosis  is  here  much  more 
difficult,  but  a  very  accurate  surmise  can 
be  made  by  a  practised  eye.  Lastly,  epi- 
thelial growths,  cancers,  &c.,  of  the  kidney 
shed  typical  ceUs  (usually  vTith  blood-clots), 
and  sometimes  have  thus  confirmed  a  dia- 
gnosis. 

Vegetable  Parasites. — AH  kinds  of  fungi 
have  been  described  as  occurring  in  normal 
urine,  but  very  grave  doubt  is  always  to  be 
cast  on  such  statements.  There  is  only  one 
condition  known,  and  that  imperfectly 
worked  out,  in  which  organisms  (vegetable) 
have  been  found  in  acid  urine.  Roberts 
has  described  a  form  of  baciUuria  in  which 
baciUi  (resembling  B.  subtiLis ;  see  Schizo- 
MYCETEs)  have  existed  in  the  healthy 
bladder  during  life:  Passing  from  this 
point,  it  is,  of  corase,  a  matter  of  every-day 
observation  that  aU  kinds  of  organisms — 
micrococci,  bacteria,  termo,  &c.  —  grow 
readily  in  alkaline  urine,  and,  by  keeping 
up  fermentation,  cause  the  deposit  of  nu- 
merous salts. 

Animal  Parasites.  —  Among  m-inary 
deposits  must  be  mentioned  the  ova  of  the 
Bilharzia  worm,  which  has  its  habitat  in 
the  portal  venous  system,  and  which  causes 
hsEmatmda.  The  ova  are  foimd  entangled 
in  the  deposits  of  blood-clot. 

General  conditions,  such  as  chyluria, 
&c.,  which  cause  partial  deposits,  are  not 
properly  treated  of  in  this  article.  See 
Urine.  Victor  Horsley. 

UEINARY  FISTULA  in  the  perineum 
commonly  results  from  abscess,  caused  by 
m'ethral  stricture  in  the  ways  described 
under  Perineal  Abscess.  When  abscess 
is  the  preliminary  stage  of  the  fistula,  the 
collection  of  matter  may  communicate  from 
the  first  with  the  m-ethra,  or  may  form  out- 
side and  open  into  the  urethra  afterwards. 
"When  the  suppurating  tract  has  no  external 
opening  it  is  termed  a  '  bHnd  fistula.'  Be- 
sides origin  in  the  urethra,  fistula  may 
be  caused  by  abscess  in  the  prostate,  by 
sloughmg  of  the  integuments  over  areas 
invaded  by  extravasated  urine,  or  by  the 
destruction  produced  by  venereal  sores. 
Again,  fistulas  remain  sometimes  after  Htho- 
tomy  or  cystotomy,  from  the  knife  ha^'ing 
been  carried  too  deeply  into  the  rectum 
(recto-vesical  or  reoto-uretbral  fistula).  Or, 
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a  piece  of  calculus  or  other  foreign  body- 
lodged  in  the  urethra  may  set  up  abscess 
that  terminates  in  fistula.  Fistulas  are  pro- 
duced sometimes  in  the  loin  in  connection 
with  the  kidney.    See  Nepheotomy. 

Fistulse  usually  open  in  the  perineum 
near  the  scrotum,  in  the  scrotmn  or  sheath 
of  the  penis,  but  they  may  also  terminate 
in  the  groin,  above  the  pubes,  at  the  nates, 
or  in  the  upper  part  of  the  thigh.  Usually 
limited  in  number  to  one  or  two,  they  may 
be  numerous,  even  as  many  as  fifty.  Their 
orifices  are  commonly  only  the  size  of  pin- 
holes; but,  where  there  has  been  slough- 
ing from  extensive  extravasation  of  urine, 
lai-ge  gaps  may  be  left  by  necrosis  of  the 
soft  parts.  The  m'ine  may  escape  dm-ing 
n[iicturition  as  a  drop  or  slight  oozing  from 
one  or  two  of  the  orifices,  or  most  of  it 
may  be  voided  through  several  openings, 
and  trickle  away  hke  water  through  a 
colander. 

The  varieties  of  fistula  may  be  arranged 
in  four  groups. 

1.  Simple  fistulcE — that  is,  one  or  two 
canals  running  from  the  urethra  to  the 
surface,  and  affording  a  tolerably  direct 
channel  for  the  outflow  of  urine,  when  the 
m-ethra  is  blocked  in  front  of  them  by  a 
tight  stricture. 

2.  Fistulse  which  permeate  a  peri- 
neum indurated  by  long-continued  sup- 
puration of  the  cellular  tissue  and  skiii, 
underneath  which  are  cavities  filled  with 
a  mixture  of  pus  and  mine,  and  where  the 
fistulas  wind  in  devious  tracks. 

3.  Fistulse  which  remain  as  unhealed 
tracts  after  the  operations  of  Hthotomy  or 
cystotomy,  reaching  as  far  back  along  the 
lurethra  as  the  prostate ;  or  fistulse  which 
are  kept  open  by  the  lodgment  of  frag- 
ments of  calculi  or  other  foreign  bodies 
escaping  from  the  bladder.  These  fisttdse 
often  open  into  the  rectum  instead  of  at 
the  surface  of  the  perineum. 

4.  The  last  variety  comprises  fistulas 
where  v/ide  gaps  have  been  produced  by 
sloughing  of  the  walls  of  the  urethra  and 
overlying  integuments. 

The  course  of  a  urinary  fistula  is  always 
from  bad  to  worse,  so  long  as  the  obstruc- 
tion which  caused  it  remains;  the  pass- 
ages become  more  numerous,  the  ab- 
scesses in  their  course  larger  and  deeper, 
the  strength  of  the  patient  is  steadily 
sapped  away,  and  cystitis  from  continuous 
retention  of  urine  in  the  bladder  adds  to  the 
patient's  sufferings.  Further,  the  kidneys 
undergo  chronic  interstitial  nephritis,  and 
in  time  lose  much  of  their  secreting  tissue. 
Hence,  urinary  fistula,  in  addition  to  being 
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a  cause  of  constant  suffering  and  pain,  is 
a  danger  to  the  hfe  of  the  patient.  In 
those  cases  where  no  impediment  to  the 
flow  of  urine  exists  with  the  fistula,  as  in 
fistulse  produced  by  sloughing,  the  patient's 
health  recovers  though  the  unnatural  gap 
or  channel  remains  unclosed,  and  he  suf- 
fers only  from  deformity,  or  from  the  in- 
convenient exit  through  which  his  bladder 
is  emptied. 

Treatment. —  It  will  be  seen  that  of 
the  foregoing  varieties  of  fistula  the  great 
majority  are  caused  by  stricture ;  conse- 
quently, one  main  requirement  for  the  cure 
of  fistula  is  to  open  up  the  natural  passage 
for  the  urine.  In  simple  fistulse,  where 
there  has  been  an  abscess  of  limited  extent 
and  the  perineum  is  not  indm'ated  beyond 
the  area  of  the  abscess,  dilatation  of  the  stric- 
ture to  its  normal  width  by  the  interrupted 
passage  of  bougies  or  by  internal  urethrotomy 
{see  Stricture  of  the  Urethra),  thereby 
restoring  the  flow  of  urine  to  the  natm-al 
channel,  is  often  sufficient  to  cause  speedy 
closure  and  consolidation  of  the  fistula. 
But  care  must  be  taken  to  keep  open  the 
dilated  stricture  by  the  regular  passage,  at 
short  intervals,  of  a  bougie  of  large  size  (No. 
24  or  25,  French  scale).  When,  in  addition 
to  simple  obstruction,  abscesses  or  pouches 
filled  vsdth  urine  and  pus  have  formed  along 
the  course  of  the  urethra,  or  there  are  more 
than  two  passages  from  the  urethra  to  the 
surface,  simple  dilatation  or  internal  divi- 
sion of  the  strictm'e  is  not  sufiicient ;  a 
more  direct  escape  must  be  provided  for 
the  contents  of  the  suppurating  cavities. 
External  division  is  necessary,  in  order 
that  not  only  the  urine,  but  also  the  in- 
filtrating contents  of  the  passages  and  cavi- 
ties, may  be  thoroughly  drained  away. 

In  such  cases,  perineal  section  is  usually 
performed  by  one  of  the  following  methods. 
When  a  Syme's  grooved  and  shouldered 
staff  can  be  passed  along  the  m-ethra,  the 
incisions  are  most  conveniently  made  with 
its  guidance.  When  a  staff  cannot  be 
passed  through  the  stricture,  the  straight 
staff  of  Wheelhouse  should  be  earned  as  far 
as  the  stricture,  to  serve  as  a  guide  for  the 
boutonniere  incision  for  exposing  the  an- 
terior extremity  of  the  strictm-e.  See  Bou- 
tonniere. By  this  means  a  fine  probe  and 
grooved  director  can  be  passed  tlurough  the 
stricture  to  the  bladder,  and  the  strictm-e 
itself  thoroughly  divided  before  the  fistulte 
are  laid  open  and  drained.  It  may  happen 
that,  even  in  the  simplest  cases,  the  main- 
tenance of  a  free  passage  for  the  urine 
along  the  uretlu-a  does  nob  altogether  pre- 
vent the  escape  of  a  few  drops  into  the 
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fistula  at  every  act  of  micturition.  This 
small  quantity  of  urine  is  sufficient  to  keep 
up  irritation  and  prevent  the  closure  of 
the  fistula.  To  overcome  this  difficulty,  the 
urine  must  not  be  allowed  to  flow  at  all 
along  the  urethra.  It  must  be  withdrawn 
fi'om  the  bladder  through  a  catheter.  If  this 
is'dbne,  the"waUs  and  the  fistula  soon  granu- 
late aiid  rshrink' together  until  thoroughly 
consolidated,'  To"^rovid6  for  the  removal 
of  urine  by  -catlieter,  the  patient  must  be 
trained,  to- pass  one'  himself  on  every  occa- 
sion when  it  iS' needful  to  void  m-ine. 

By  regulating"'  the  diet,  removing  aU 
stimula'nts  therefrom,  and  limiting  the 
quantity  of  H^iiid  imbibed,  it  is  seldom  ne- 
cessary to  pass  a  catheter  more  than  thrice, 
or  perhaps  twice  daily.  The  mrine  should 
always  be  withdrawn  before  defeecation,  lest 
straining  of  the  levator  muscles  drive  some 
di'ops  of  urine  into  the  urethra.  The 
catheter  should  not  be  tied  in  the  urethra ; 
but  withdrawn  after  each  act  of  mictm-i- 
tion.  Experience  shows  that,  if  a  catheter 
is  constantly  in  the  urethra,  that  canal 
soon  widens  or  relaxes  around  it,  and  the 
urine  not  only  escapes  through  the  catheter 
fi-om  the  bladder,  but  also  by  the  side  of  it, 
and  so  easily  finds  its  way  into  the  fistiila. 

Even  when  great  care  is  taken  to  main- 
tain a  free  channel  for  m-ine  along  the 
m-ethra,  and  to  prevent  its  entry  into  the 
fistula,  the  latter  sometimes  refuse  to  heal. 
If  so,  they  should  be  carefully  examined 
for  the  presence  of  pouches  or  blind  alleys 
charged  with  pus.  If  any  are  found,  they 
must  be  opened  and  drained.  If,  on  the 
other  hand,  no  such  cause  of  delay  is  dis- 
covered, and  the  fistulas  are  simply  indolent, 
cicatrisation  may  be  expedited  by  injecting 
them  regularly  with  astringent  lotions,  by 
irritating  them  with  the  galvanic  cautery, 
or  with  a  probe  armed  by  fusing  on  its  tip 
a  globule  of  nitrate  of  silver. 

For  the  rectal  fistulas  left  after  lithotomy, 
the  patient  should  keep  the  prone  position 
continuously  for  several  weeks,  so  that  the 
lurine  may  be  driven  as  little  as  possible 
against  the  floor  of  the  bladder  and  prostate, 
through  which  the  fistula  passes.  The  gap 
may  be  encouraged  to  shrink  and  close,  by 
burning  its  edges  from  time  to  time  with 
the  galvanic  cautery,  or,  if  a  very  wide  gap, 
the  edges  may  be  pared  with  the  knife  and 
brought  together  with  sutures,  in  a  manner 
similar  to  that  for  closing  a  vesico-vaginal 
fistula. 

The  general  health  is  often  much  broken 
down  in  cases  of  severe  stricture  and  fistula. 
This  must  be  improved  by  rest,  tonics,  and 
nutritious  food. 
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The  last  variety — cases  where  large  gaps 
in  the  wall  of  the  urethra  and  integument 
have  been  left  after  sloughing  action — are 
often  difficult  to  treat.  Those  behind  the 
scrotum  usually  contract  and  close  in  time, 
if  the  stricture  be  kept  carefully  dilated. 
Those  in  the  penile  portion  need  plastic 
operations  for  their  cure ;  such  are  folly 
described  under  Ueethroplasty. 

Berkeley  Hill. 

ITRIISrE,  Morbid  Conditions  of  the,  in 
relation  to  Practical  Surgery. — The  im- 
portance of  the  urine  in  so-called '  surgical ' 
cases,  and  the  points  which  should  be  par- 
ticularly noted  by  the  practical  surgeon, 
will  be  best  described  and  understood  by 
detailing  the  conditions  met  with  in  clini- 
cally examining  the  urine  in  such  cases,  by 
noting  at  the  same  time  the  pathological 
products  in  the  same,  and  by  stating  what 
are  the  causes  of  their  appearance. 

The  systematic  observation  of  the  urine, 
in  the  way  described  below,  will  not,  of 
course,  be  necessary  in  its  entirety  in  every 
case,  but  the  main  points  at  least  must  be 
carefully  investigated  (e.g.  the  presence  of 
albumin,  sugar,  &c.)  before  any  active  smr- 
gical  treatment  is  ever  commenced. 

It  may  be  as  well  here  to  di-aw  attention 
to  the  salient  clinical  points  to  be  observed 
in  the  act  of  micturition  itself,  since  these 
depend  partly  upon  the  condition  of  the 
m-ine  (i.e.  quantity,  &c.),  as  weU  as  upon  that 
of  the  excretory  organs;  and  the  relation 
between  the  matter  excreted  and  the  process 
of  excretion  is  so  intimate  that  they  cannot 
practically  be  separated.  Following  the 
scheme  originally  suggested  by  Sir  Hem-y 
Thompson,  we  shall  arrange  the  facts  for 
this  purpose  under  the  headings  of — (1) 
fi-equency ;  (2)  difficulty ;  (3)  pain ;  and 
simply  tabulate  in  two  columns  the  causes 
which  produce  the  abnormal  symptoms — 
viz.  those  which  are  directly  exciting  from 
changes  in  the  m-inary  apparatus,  and  those 
which  arise  from  the  condition  of  the  urine. 

Frequency. — ^As  a  preliminai-y,  it  should 
be  noted  whether  the  frequency  is  abnor- 
mally marked  by  day  or  by  night  or  both ; 
since  it  is  obvious  that  a  simple  local  con- 
dition like  vesical  calculus  will,  when  the 
patient  is  up  and  about  in  the  daytime, 
give  rise  to  great  irritability,  which  subsides 
to  a  large  extent  when  he  is  at  rest  at 
night.  And  this  properly  brings  us  to  note 
that,  while,  of  course,  the  fact  of  a  patient 
micturating  at  night  is,  under  any  circum- 
stances, to  be  regarded  as  of  importance, 
it  must  not  be  forgotten  that  persons  vary 
in  their  habits,  and  that  the  habit  of  rising 
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in  the  very  eai-ly  morning  to  micturate 
is  not  very  uncommon  among  people  in 
good  health;  and  the  same  influence  of 


habit,  too,  determines  differences  in  the 
number  of  times  a  patient  micturates  during 
the  day. 


'"Increased 


A.  With  Increased  flow  of- 
urine 


B.  Without 
flow  of  urine 


increased- 


^Without 
flow 


^Diminished 


diminution 


1.  Due  to  changes  in  Uiinaiy  Apparatus, 
direct  or  indirect. 

f  ( lesion  of  cerebrum  ? 

Polyuria  \  Lesion  of  medulla  oblongata 

I    (including  cerebellum) 
Diabetes  mellitus. 
Contracted  kidney. 
Cystic  ditto. 
Tubercular  ditto. 
Albuminoid  ditto. 
VFebrile  polyuria  after  the  crisis. 

("Stricture  of  urettoa. 
Prostatic  disease. 
Cystitis. 

Tumour  of  bladder. 
Calculus  in  ditto. 
Tumour  of  kidney. 
Tubercle  of  ditto. 
VCalculus  in  ditto. 


of  f  Any  degree  of  retention  due  to  prostatic 
\    or  urethral  obstruction. 


2.  Due  to  changes  in  the 
UHne,  direct  or  indirect. 


Decomposition, 
^Calculous  deposit, 


With  diminution  of  flow 


Fatty  kidney. 

Finai  stages  of  albuminoid  and  contracted 
kidney. 


From  the  foregoing  table  the  conditions 
Ifwhich  lead  directly  to  an  increase  or  de- 
Iccrease  in  the  quantity  of  m-ine  excreted 
Itare  visible  at  a  glance,  and  also  the  relation 
Itthey  bear  to  the  process  of  excretion,  or,  in 
|oother  words,  their  clinical  symptomatology. 
Te  will,  therefore,  rest   contented  with 
loting,  later  on,  one  or  two  facts  concerning 
tthe  quantity  of  m'ine  excreted,  and  mean- 
while briefly  refer  to  the  questions  of  difi&- 
Icculty  and  pain  in  the  act  of  micturition,  in 
|BB0  far  as  they  depend  on  morbid  states  of 
the  turine.    For  physical  changes  in  the 
Dorinary  tract,  reference  must  be  made,  of 
ccourse,  to  the  special  articles  on  the  organs 
"ivolved.   See  Stkicture  ;  Prostatic  Hy- 
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Difficulty  of  micturition  from  the  state 
of  the  urine  may  be  caused  by  plugging  of 
the  canal  by — (1)  calculus ;  (2)  blood- clot ; 
|f(3)  portion  of  new-growth ;  (4)  excessive 
quantity  of  ropy  mucus  (mine  alkaUne,  &c.). 
Pain  in  micturition  due  to  the  state 
cof  urine  may  be  caused  by — (1)  excessive 
icidity  (especially  noticeable  if  any  part  of 
kthe  passages  is  congested) ;  (2)  passage  of 
Jfcalculi,  clots,  fragments  of  growths,  crystals 
(((urate  of  ammonia),  gravel. 

Since  the  foregoing  facts  concerning 
licturition  have  been  detailed  as  far  as 
bhey  are  connected  with  the  morbid  condi- 
tions of  the  urine,  we  can  now  note  sys- 
ttematically  the  changes  which  arise  in'  the 
jecondition  of  the  urine  in  disease,  and  es- 
pecially with  reference  to  surgical  practice. 
The  order  followed  is  that  one  which  is 
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found  most  useful  clinically  —  namely, 
quantity ;  smeU ;  reaction ;  colour,  in- 
cluding blood ;  specific  gravity ;  urea  (see 
special  article  Urea)  ;  albumin  ;  sugar  ; 
chyle  ;  fat ;  urinary  deposits  and  crystals. 
See  Urinary  Deposits. 

Quantity. — The  quantity  of  urine  ex- 
creted by  a  healthy  person  in  full  exercise 
is,  clearly,  very  different  fi'om  the  amount 
secreted  by  the  same  person  at  rest  in  bed, 
and  this  difference  is  not  always  adequately 
discounted  in  clinical  observation.  In  the 
first  place,  it  may  safely  be  laid  down  that 
the  quantity  excreted  varies  nearly  directly 
with  the  quantity  ingested,  and,  conse- 
quently, a  person  confined  to  bed  not  in- 
frequently excretes  only  25  to  30  ounces  in 
the  twenty -four  hours.  Further,  this  qvmn- 
tity  will  vary  with  the  amount  of  excretion 
of  fluid  by  the  bowels  and  skin,  one  com- 
pensating for  the  other. 

In  the  foregoiag  table,  shovsong  the  con- 
ditions which  produce  increased  or  de- 
creased fi-equency  of  micturition,  those 
which  influence  the  quantity  excreted  are 
also  classified,  so  that  reference  is  here 
directed  to  the  list  there  given.  It  only 
remains  to  observe  that,  between  a  shghtly 
diminished  flow  and  complete  Suppres- 
sion op  Urine,  a  condition  of  inadequate 
excretion  or  oliguria  may  result,  which 
usually  terminates  fatally  from  ursemio 
poisoning. 

Smell. — The  smell  of  urine  is  a  valuable 
mode  of  investigating  its  condition,  since 
all  fermentative  changes  reveal  themselves 
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at  once,  especially  the  ordinary  ammoniacal 
destruction  of  the  urea,  &c.  The  normal 
lurinous  odour  appears  to  vary  in  degree 
with  the  amount  of  nitrogenous  soHds  in 
the  urine ;  but  this  correlation  can  only  be 
accepted  as  the  very  roughest  estimate,  and 
the  more  especially  since  it  is  not  at  present 
determinable  what  substance  produces  the 
odour.  It  need  hardly  be  said  that  ob- 
servations made  on  the  smell  of  urine  are 
of  value  only  when  the  urine  has  just  been 
passed  or  drawn  off  with  a  catheter.  Arti- 
ficial odours  of  all  kinds  may  be  produced 
by  drugs. 

Very  rarely,  sulphuretted  hydrogen,  H^S, 
gives  its  characteristic  odour  to  the  urine. 
In  the  majority  of  cases  it  has  simply  been 
absorbed  into  the  circulation  from  a  foul 
abscess,  usually  connected  with  the  bowel. 
It  may  arise,  too,  from  the  decomposition 
of  pus  in  the  urine. 

Beaction. — The  normal  acid  reaction  of 
the  m'ine,  while  of  value  in  resisting  the 
invasion  of  that  fluid  in  the  bladder  and 
kidneys  by  putrefactive  organisms  (which 
of  com'se  require,  in  the  large  majority  of 
cases,  an  alkaline  pabulum),  nevertheless 
varies  greatly  in  degree,  the  person  being 
still  in  apparently  perfect  health — thus  urine 
may  be  weakly  acid,  neutral,  or  reaUy  alka- 
line. Diet  is  the  main  causative  agency 
determining  these  differences;  a  nitrogenous 
flesh  diet  causing  greater  acidity,  and  vege- 
table food,  on  the  other  hand,  producing 
alkalinity;  but  a  distinctly  alkaUne  non- 
decomposed  in-ine  must  always  be  regarded 
suspiciously,  until  proved  to  be  otherwise 
normal.  Thus,  for  instance,  the  urine  has 
frequently  this  reaction  in  diabetes. 

In  cases  where  the  acidity  of  the  urine 
aggravates  symptoms — e.g.,  those  of  gonor- 
rhoea, granular  urethritis,  &c. — it  is  easily 
made  alkaline,  and  therefore  non-irritating 
to  the  inflamed  mucous  membranes.  Con- 
versely, it  is  made  acid  by  the  administra- 
tion of  mineral  acids.  It  may  not  be  out  of 
place  to  refer  here  to  the  former  attempts 
to  effect  the  prevention,  if  not  the  solution, 
of  renal  and  vesical  calculi  by  altering  the 
reaction  of  the  urine.  Although  the  treat- 
ment of  the  various  calculous  deposits  is 
now  entirely  directed  into  operative  chan- 
nels, it  is  still  desirable  to  point  out  that 
distilled  water  is  of  great  value  in  aiding 
the  natural  solution  of  acid  salts  in  the 
tubules  of  the  kidney,  and  that  by  this 
simple  method  a  valuable  flushing  out  of 
that  organ  is  obtained. 

Golowr. — The  normal  colour  of  the  urine 
is  interesting  from  the  very  important  point 
of  view  of  its  origin.    That  it  is  derived 


fr'om  the  haemoglobin  of  the  blood  is  pro- 
bable, but  the  process  of  formation  of  the 
pigment  (urobilin)  is  absolutely  unknown, 
and  reference  must  be  made  to  text-books 
for  discussion  of  this  point.  Pathologically, 
the  colour  of  the  urine  may  be  altered  as 
follows : — 

1.  Diminution  of  Colour. — Every  de- 
gree of  paleness  may  be  found  in  urine  in 
proportion  to  the  increase  in  the  watery 
constituents,  the  solids  remaining  the  same. 
Diminution,  however,  of  the  normal  pig- 
ment may  occur  without  increase  in  the 
watery  excretion.  This  diminution  of  pig- 
ment is  found  in  connection  with  general 
failure  of  pigment-formation  in  the  body 
— as  in  cases  of  anaemia,  albuminoid  dis- 
ease, &c. 

2.  Increase  of  Colour. — The  urine  may 
be  '  high-coloured,'  as  it  is  termed,  from  an 
increase  of  tissue-metabolism  and  excre- 
tion of  solids  ;  and,  in  cases  where  this  con- 
dition has  been  produced  by  pyrexia,  a  red 
colour  is  seen  to.be  added  to  the  mine, 
being  produced  by  a  pigment  which  has 
been  termed '  m'erythrin,'  but  which  is  per- 
haps only  an  altered  condition  of  normal 
m-obilin. 

3.  Additional  Coloration.  —  (a)  The 
urine  may  be  coloured  fr-om  a  dusky  red  to 
a  dark  brovra  from  the  presence  of  blood. 
See  Ueinaey  Deposits  ;  Hematuria. 

Further,  similar  colomr  is  produced  by 
hsemoglobin — that  is  to  say,  methffimoglobin 
— when  that  form  of  the  blood-colouring 
matter  is  found  dissolved  in  the  urine  with- 
out a  trace  of  red  blood-corpuscles.  In 
some  cases  the  amorphous  red  deposit, 
found  in  the  urine,  has  been  taken  for 
hsematin.  And  this  condition,  under 
which  the  colom-ing-matter  is  excreted 
apart  from  the  corpuscles,  has  been  termed 
hsematinuria ;  but  spectroscopic  examina- 
tion shows  that,  in  the  large  majority  of 
cases,  the  substance  is  methsemoglobin,  and 
the  condition,  therefore,  should  be  known 
as  hsemoglobinuria.  It  is  scarcely  neces- 
sary here  to  do  more  than  point  out  the 
great  importance  clinically  of  recog^sing 
this  state  of  things  in  cases  of  hsematuria, 
and,  further,  that  a  leading  characteristic 
is  its  procUvity  to  be  paroxysmal,  and  that 
each  paroxysm  is  evoked  by  cold  and  nerve- 
fatigue. 

Detection  of  methsemoglobin  is  ren- 
dered easy  by — (1)  the  fact  of  the  colour 
being  present  in  the  absence  of  corpuscles ; 
(2)  the  characteristic  spectrum ;  thus,  the 
urine  being  perfectly  fresh,  there  will  be 
seen  a  band  in  the  red  between  C  and  D, 
together  with  the  ordinary  bands  of  oxy- 
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hsemoglobin  on  the  green  side  of  D,  while 
QO  broad  absorption  from  E  to  F  is  seen, 
^uch  as  is  produced  by  haematin. 


a 


o  ■a 

=  8 

?  3    2.  Incompletely  mixed  (i.e.  usually  numerous 
5„      clots).    (Note  that  the  blood-discs  are- 
a  °      mostly  unaltered,  and  that  oasts  are  rare. — 
3     L   Salkowski  u.  Leube.) 

It  is,  of  course,  to  be  remarked  that  the 
ibove  table  only  represents  the  commoner 
conditions  imder  which  blood  occurs  as 
;uch  in  the  urine,  and  that  the  distinction 
kawn  between  the  degrees  of  mixtm-e  and 
ihe  presence  or  absence  of  clots  is  to  be 
egarded  as  liable  to  frequent  exception. 
Within  reasonable  limits,  however,  the 
ibove  facts  will  be  found  to  hold  good. 

Of  course,  no  mention  is  made  here  of 
bleeding  from  the  urinary  passages  after 
nicturition.  See  Urethea,  Diseases  of  the. 

(6)  BUe-pigments  are  conamonly  present 
a  the  urine  in  cases  of  jaundice  (obstruc- 
ive)  as  a  dark  brown  coloration,  which  is 
lue  to  all  forms  and  derivations  of  bilirubin, 
md  easHy  detected  by  GmeHn's  test  of  the 
3lay  of  colours  produced  by  the  addition  of 
litric  acid. 

(c)  Melanin.  This  substance,  the  pig- 
ment of  melanotic  tumours,  is  occasionally 
bund  in  the  urine  of  patients  suffering  from 
hat  form  of  new-growth.  It  is  usually 
jrought  out  by  the  action  of  oxygen,  either 
)j  exposing  to  the  air  or  by  oxydising 
•eagents,  such  as  nitric  acid. 

{d)  Indigo  occasionally  appears  in  the 
urine  in  excess,  and  is  of  especial  interest 
;o  the  practical  surgeon  from  two  points  of 
idew.  In  the  first  place,  its  precursor, 
Jidican,  is  excreted  by  the  kidneys  when- 
!ver  the  substance  indol,  which  itself  is  the 
irecursor  of  indican,  one  of  the  putrefac- 
ive  results  of  pancreatic  digestion,  is  ab- 
jorbed  (and  formed)  in  quantity  by  the 
mall  intestine.  The  circumstance  of  prac- 
ic&l  interest  under  which  this  occurs  is 
that  of  acute  obstruction  of  the  small  intes- 
ine.  Occasionally,  the  indigo  may  reveal 
ttself  by  its  colour  when  the  urine  is  allowed 

0  putrefy  with  exposure  to  the  air,  but,  as 

1  rule,  it  is  necessary  to  mix  the  urine  with 
n  equal  quantity  of  hydrochloric  acid,  and 
hen  to  add  a  very  little  chloride  of  lime, 

hen  the  well-known  colour  of  indigo-blue 


The  accompanying  table  may  be  of  value 
in  estimating  the  clinical  import  of  the 
occurrence  of  blood  in  the  m'ine  : — 


appears,  and  may  be  dissolved  in  chloro- 
form. More  frequently  we  have  seen  the 
coloiur  to  be  a  red  purple  from  the  forma- 
tion of  indigo-red,  &c.  There  is  no  doubt 
whatever  that  this  reaction  is  useful  as  an 
aid  in  determining  whether  the  obstruction, 
in  a  given  case,  is  affecting  the  large  or 
small  intestine. 

The  second  point  of  interest  is  that,  as 
discovered  by  Dr.  Ord,  it  is  possible  for  an 
indigo  calculus  to  be  formed,  although,  of 
course,  this  is  very  rare. 

(e)  The  above  rarer  pigments  have  been 
described  before  reference  is  made  to  the 
black  colour  produced  in  urine  by  the  action 
of  carboUc  acid,  because  they  are  mostly  ex- 
aggerated amounts  of  derivatives  normally 
produced  by  tissue -metaboHsm,  whereas, 
of  course,  the  colour  produced  by  carboUc 
acid  is  almost  always  an  artificial  effect. 
Although  phenol  compounds  have  similarly 
been  found  to  occur  in  the  urine  as  the 
result  of  absorption  by  the  small  intestine 
of  some  of  the  katalytic  products  of  its 
action,  still  the  coloration  of  the  urine  by 
carbohc  acid  usually  means  its  emplosonent 
in  excessive  quantity  as  a  therapeutic  agent. 
The  weU-known  black  brown  coloration  of 
the  urine  is  produced  by  oxydation  of  hy- 
drochinon,  which  is  the  form  in  which  the 
phenol  compounds  appear  in  the  urine. 
The  hydrochiaon  is  at  first  present  as  a 
colourless  sulphate,  which  spUts  up,  and 
the  hydrochinon  becomes  oxydised  to  a 
brown  product.  A  parallel  substance  termed 
brenzcatechin  by  Baumann,  which  also 
darkens  on  exposure  to  the  air,  is  a  phenol 
derivative  belonging  to  the  aromatic  series. 

Having  discussed  the  preliminary  points 
to  be  observed—viz.  the  quantity  passed, 
the  smell,  reaction,  and  colour^ — we  will 
now  briefly  consider  the  solids  found  as 
pathological  constituents  in  the  m'ine,  it 
being  remembered,  of  com-se,  that  many 
of  these  occur  under  normal  conditions  of 

3  B  2 


i Acute  congestion  (idiopathic  and  reflex  action  of  drugs). 
Pyelitis  (acute  septic). 
Embolism. 
Tubercular  disease  (usually  pyelitis). 
Traumatism  (vide  infra). 
Kenal  calculus. 
„    tumour  (especially  carcinoma). 
Acute  speciflc  conditions  (scurvy,  blackwater  fever,  &c.). 

/Benal  traumatism  (laceration,  gunshot  wounds,  &o.). 
Renal  tumour  (portion  of  growth  may  be  entangled  in  clot). 
Rupture  of  bladder. 
Cystitis. 

Vesical  calculus. 

Vesical  tumour  (blood  usually  expelled  at  end  of  act  of  mic- 
1.  turition).  Portion  of  growtb  may  be  entangled  in  clot. 
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health,  and  that  it  is  their  exaggeration  or 
diminution  which  brings  them  into  the 
following  category.  The  points  to  be  ob- 
served are  arranged  in  the  order  of  their 
practical  importance. 

Specific  Gravity. —  The  estimation  of 
the  specific  gravity  is  of  some  valne,  when 
the  quantity  of  urine  excreted  is  known,  as 
indicating  the  amoimt  of  sohds  present ;  but 
variations,  not  exactly  commensurate  with 
increase  in  weight  of  the  soHd  constituents, 
occur  when  the  specific  gravity  is  raised  by 
the  presence  of  sugar,  albumin,  &c.,  an  aver- 
age normal  being  1020. 

Urea.  See  Ukea, 

Albumin. — In  the  very  large  majority 
of  cases  the  albumin,  which  appears  in  the 
luine  as  the  necessary  result  of  destruc- 
tive degenerative  conditions  attacking  the 
glomeruH,  &c.,  of  the  kidney,  is  senmi 
albumin,  pure  or  mixed  with  serum  glo- 
bulin, and  as  such  is  detected  by  the  now 
classical  methods  of  heat,  acidification, 
Ijicric  acid,  Ohver's  test  papers,  &c.,  for 
details  of  which  the  manuals  of  urine-test- 
ing may  be  consulted.  The  quantitative 
estimation,  however,  deserves  especiaJ  at- 
tention, as  being  a  factor  of  great  moment 
in  deciding  the  practicability  of  surgical 
operative  procedm-es  in  a  patient  suffering 
from  this,  the  ordinary  form  of  albuminuria. 
A  rough  estimate  of  the  amount  passed  may 
be  made  by  taking  a  sample  of  the  whole 
twenty-four  hoiurs'  urine,  precipitating  the 
albumin,  and  allowing  the  precipitate  to 
settle  for  twenty-four  hours.  The  latest 
Albumin. 

a.  Benal  vascular 
changes 


1.  Serum  albumin 
globulin). 


(and  serum 


form  of  this  method  (Esbach's)  consists  in 
perfect  precipitation  with  picric  acid,  and 
collection  of  the  m'ine  and  precipitate  in 
graduated  tubes.  The  more  elaborate  re- 
Biilts,  obtained  by  weighing  the  dried  mass 
obtained  from  the  total  twenty-four  hours' 
urine,  are  to  be  relied  on  only  where  very 
accurate  work  is  reqiiired,  but  a  sufficiently 
good  clinical  result  will  be  obtained  by  the 
above  simple  methods  of  allowing  the  pre- 
cipitate to  settle.  The  influence  of  the  al- 
buminous urine  on  polarised  Hght  is  also 
made  use  of  in  estimating  the  amount  of 
albumin  more  or  less  accurately.  Before 
alluding  to  the  practical  importance,  in 
clinical  surgery,  of  correctly  estimating  the 
occiurence  and  degree  of  albuminuria,  it 
will  be  better  to  tabulate  the  kinds  of 
albumin  known  with  certainty  to  be  ex- 
creted pathologically,  and  at  the  same  time 
to  note  the  conditions  of  such  excretion. 
The  fact,  however,  that  albumin  in  the  form 
of  egg  albumin,  or  albumen,  when  taken 
in'  excess  by  way  of  diet  will  appear  as  such 
in  the  urine  (having  escaped  digestion  by 
reason  of  its  quantity),  is  first  to  be  thought 
of  in  seeking  for  a  cause  in  any  given  case 
of  albiuninuria ;  and  further,  it  is  to  be  re- 
membered that,  in  a  certain  proportion  of 
people  who  are  apparently  in  fair  health, 
albuminm'ia  may  appear  in  an  intermittent 
or  paroxysmal  form,  the  exciting  causes  of 
which  are  very  obscure. 

The  following  Hst  gives  the  various 
kinds  of  albumin  producing  the  condition 
of  albuminuria: — 
CoMicUion  of  Abnormal  Excretion. 

I  Arterial  blocking  (vasomotor?). 

( Venous  obstruction  (pressure  of  tumours,  &c.). 


(Acute  inflammation  (simple  or  septic). 
Hypersemia,  ic,  in  fevers  of  severe  and  continued  type. 
(This  includes  all  specific  diseases,  zymotic  and  septic.) 
Chronic  nephritis. 
Chronic  interstitial  ditto  (granular  contracted  kidney). 
Albuminoid  degeneration. 
Pregnancy. 

c.  Injuries,  &o.,  of  I  These  probably  are  indirectly  through  the  vasomotor 
the  nervous  sys-  \  system  for  the  most  part,  but  possibly  also  of  course 
tem  (    by  direct  action  on  the  kidney. 


d.  Drugs 


/All  violently  acting  substances,  which  Increase  renal 
\  secretion. 


2.  Hcmlalbumose  (halfway  substance  between  albumin  I  Osteomalacia  (Benoe  Jones), 
and  oeptone).  Determinable  by  clotting  in  the  cold  J  Urticaria  (Salkowski). 
after  urine  has  been  boiled  with  HNO,  and  filtered  hot.  iHffioioglobinurio  condition  (Neale). 


3.  Peptone.  Determinable  by  precipitation  by  tannin,' 
phosphomolybdio  acid,  and  by  giving  a  red  violet 
colour  when  mixed  with  alkaline  copper  sulphate 
solution.  If  albumin  is  already  present,  it  is  got  rid 
of  by  treating  the  urine  with  acetate  of  soda  and 
ferric  chloride,  boiling  and  filtering. 


Occurs  when  general  metabolism  Is  much  disturbed,  as 
in  phosphorus-poisoning  and  In  profuse  suppuration. 
See  AxBUMiNOU)  Dbobnsra.i;ion. 


The  clinical  importance  of  albimainuria,  [itself  to  two  distinct  issues.  In  the  first 
in  its  relation  to  practical  surgery,  will  be  place,  the  condition  indicates  general  de- 
eeen  from  the  foregoing  table  to  narrow  |  pression  of  metaboHsm  both  primary  and 
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eecondai-y,  and  therefore,  if  general  opera- 
tive   measures    are    in   any   way  con- 
templated, their  performance  should  de- 
pend entirely  on  the  amount  of  albumin 
daily  excreted  on  the  one  hand,  and  the 
urgency  of  the  operation  on  the  other. 
Fiirther,  a  prognosis  as  to  the  chance  of 
•  the  wound  healing,  the  recovery  from 
I  shock,  ifec.,  must  also  be  determined  simply 
by  the  degree  to  which  the  albuminuria  ex- 
'  tends,  compared  with  the  general  physical 
1  condition  of  the  patient.    In  expressing 
■  these  very  general  conclusions,  it  is  to  be 
'  understood  that  the  kidneys  are  supposed 
diseased  in  any  of  the  above-mentioned 
ways,  except  that  by  albuminoid  degenera- 
tion.   In  this  last  condition  several  cases 
have  from  time  to  time  been  recorded  with 
indubitable  accuracy,  where  there  was  albu- 
.  minuria  coupled  with  the  other  signs  of  the 
disease,  and  yet  where  recovery  has  fol- 
lowed even  such  an  operation  for  complete 
removal  of  the  diseased  part  as  amputa- 
tion through  the  hip-joiut.    The  second 
point  is  much  more  important — namely, 
the  question  how  far  it  is  advisable  to 
operate  upon  the  urinary  tract,  where  there 
is  coexistent    albuminuria.     Under  the 
heading  Ueethral  Fever  will  be  found  de- 
scribed that  condition  of  the  nervous  sys- 
tem which  is  excited  by  operations  on  the 
urethra ;  the  reflex  congestion  of  the  kid- 
neys which  follows  such  interference,  in  a 

Action  of — 

1.  General  causes  . 


large  proportion  of  such  cases,  must  of 
course  demand  special  attention  when  the 
kidneys  are  already  so  degenerated  as  to 
admit  of  the  excretion  of  albumin.  As  a 
rule,  the  precautions  described  in  the 
article  referred  to  will  prevent  an  untoward 
result  if  the  albuminuria  is  slight,  such  as 
not  infrequently  accompanies  severe  stric- 
tures. As  most  operative  measures  on  the 
urinary  tract,  however,  are  surgical  neces- 
sities, the  fact  of  coexistent  albuminuria 
will  not  usually  weigh  much  with  the  sur- 
geon in  deciding  what  to  do,  but  it  should 
count  very  heavily  in  the  formation  of  a 
prognosis.  Indeed,  for  such  a  prognosis, 
the  degree  of  albuminuria  must,  other 
things  being  equal,  be  regarded  as  the 
factor  of  first  importance.  See  Albumin- 
uria. 

Sugar. —  Of  the  utmost  importance  to 
the  practical  surgeon  is  the  occurrence  of 
glycosuria,  for  not  only  has  he  then  to  do 
with  a  disturbance  of  the  proper  storage 
and  metabolism  of  the  carbohydi'ates  in  the 
body,  but,  also,  has  to  take  into  account  the 
great  derangement  of  the  general  metaboUo 
processes  wtiich  follows  as  a  secondary  re- 
sult of  the  circulation  of  sugar  as  such, 
and  which  is  revealed  by  the  clinical  ob- 
servations of  emaciation  and  the  often 
greatly  increased  excretion  of  urea.  The 
causes  of  glycosuria,  where  the  sugar  is 
dextrose,  may  be  tabulated  as  foUows ; — 


2.  Lesions  of  the  nervous  sys- 
tem 


3.  Specific  diseases 

4.  Drugs    .  . 


( Pregnancy. 
.  -j  Suckling. 
I.  Over-feeding. 

■  Injuries  of  the  medulla  oblongata  and  base  of  tlie  brain  and  cervical  Bpinal 
cord. 

Hffimorrhage  into  parts  of  the  cerebrum. 
Concussion,  with  laceration  of  the  brain. 
Meningitis. 

Tumours  of  the  base  of  the  brain. 

Malaria,  cholera,  diseases  of  the  liver,  diseases  of  the  heart  and  lungs  which 
produce  congestion  of  ihe  liver— e.g.  chronic  lung-diseases  and  tricuspid 
incompetency. 

Chloral,  chloroform,  ether,  alcohol,  amyl  nitrite,  morphia,  curare,  &o. 


The  detection  and  estimation  of  the 
sugar,  by  means  of  FeUing's  solution,  is 
too  well-known  to  need  repetition  here. 
We,  therefore,  shall  pass  on  to  glance  at  the 
general  efifect  on  the  system  which  is  pro- 
duced by  glycosuria,  and  which  necessi- 
tates great  alteration  in  the  sm-gical  treat- 
ment of  disease.  In  the  first  plaoe,  as 
just  remarked  with  reference  to  albumin- 
uria, and  hinted  at  in  explaining  the  in- 
crease of  urea  excreted  in  this  disease, 
the  general  degeneration  of  the  tissues 
■mil  render  it  of  course  highly  advisable 
not  to  perform  any  operation,  imless 'abso- 
lutely or  urgently  necessary,  upon-  a  dia- 
betic patient.    It  is  this  degeneration  of 


the  connective  tissues,  of  the  skin,  &c., 
which  easUy  leads  to  suppuration,  boils, 
&c.,  commonly  attacking  these  patients. 
The  transitory  glycosuria  which  occasion- 
ally attacks  members  of  a  glycosuria 
family,  and  senile  glycosuria  also,  must 
be  distinguished  from  the  ordinary  fatal 
disease,  diabetes,  in  forming  any  such  con- 
clusions as  that  above  indicated.  Very 
rarely,  sugar  of  muscle,  inosite,  has  been 
found  in  the  larine. 

Chyle. — In  chyluria  the  urine  contains 
a  white  albuminous  fluid,  which  forms  a 
sort  of  sediment,  partly  composed  of  small 
cells,  &c.  In  chyluria  the  coexistence  of 
albumin  and  fat  is  of  importance,  as  sug- 
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gesting  at  ouco  the  true  natm-e  of  this  con- 
dition; but  it  is  impossible  to  confound 
it  with  that  seen  (rarely)  after  fractures  of 
bones  (so-called  Lipuria,  vide  infra),  the 
mUky  emulsion  showing  that  the  fluid  in 
the  m-ine  is  chyle,  and  not  the  mechani- 
cal mixture  of  oil  and  urine  about  to  be 
described.  How  the  lymphatics  come  to 
discharge  their  contents  into  the  urinary 
passages  is  unknown;  but  both  in  India 
and  in  England  (in  persons  who  have  been 
abroad),  the  filaria  sanguinis  hominis 
worm  has  been  detected  in  the  blood,  appa- 
rentlj'  possessing  a  causal  relation  to  the 
condition.  In  many  cases,  however,  this 
factor  is  apparently  wanting,  and  its 
pathology  remains  obscure.  Chyluric 
patients  are,  by  reason  of  the  direct  inter- 
ference with  the  absorption-j)Ower  of  the 
lymphatic  system,  specially  bad  subjects 
for  surgical  treatment.    See  Chylueia. 

Fat,  or  excretion  of  fat,  will  readily 
occur  under  mechanical  conditions  which 
liberate  it  from  its  normal  position,  such 
liberation  being  effected  by  traumatic 
means.  This  is  not  the  place  to  describe  in 
detail  the  pathology  of  fat-embohsm ;  but 
in  very  severe  crushing  fractures,  where 
a  quantity  of  bony  cancellous  tissue,  me- 
dulla, &c.,  is  injm-ed,  as  e.g.,  at  the  lower 
end  of  the  femur,  fat  is  occasionally  ab- 
sorbed (of  com'se  as  oil),  and  has  produced 
emboHsm  in  the  lungs,  &c.  That  it  should 
be  excreted  by  the  kidneys  is  not  sur- 
prising, and  more  than  one  author  has  de- 
tected the  fat  on  the  surface  of  the  m-ine. 
This,  however,  is  not  the  experience  of 
EngUsh  observers,  and  it  is  yet  doubtful 
how  fax  the  kidneys  can  excrete  the  fat  in 
such  cases.    See  Fat  Embolism. 

The  causes  of  fat  (as  such)  being  present 
in  the  urine  are — 

1.  Traumatism  of  bones. 

2.  Phosphorus-poisoning. 

Very  rarely  cholesterin  has  been  found 
in  the  urine  (SaJkowski). 

Victor  Hoesley. 

URINE,  Retention  of.  See  Retention 
OF  Ueinb. 

URTICARIA  (%reon.  Cnidosis ;  Nettle- 
rash). — An  acute  or  chronic  disease  of  the 
skin,  characterised  by  the  appearance  of 
wheals  on  any  part  of  the  cutaneous  svur- 
face,  including  the  scalp,  and  occasionally 
on  the  mucous  membrane  of  the  mouth 
and  throat.  "Wheals,  which  ai'e  patho- 
gnomonic of  urticaria,  are  due  to  acute  cir- 
cumscribed oedema  of  the  skin,  and  vary 
much  in  size  and  appearance.  They  may 
be  no  bigger  than  a  spUt  pea,  or  as  largo  as 


an  egg  or  more,  and  sometimes,  when  closely 
placed  or  confluent,  may  occupy  a  large 
tract  of  the  skin  (urticaria  conferta).  Their 
colour  varies  with  the  amount  of  hyper- 
emia by  which  they  are  accompanied; 
they  are  vivid  pink,  or  of  a  paler  red  tint, 
which  is  not  uncommonly  limited  to  the 
margin  of  the  wheal,  the  central  part  being 
of  a  bright  whitish-grey  (U.  porcellanea) ; 
sometimes  the  whole  wheal  is  white,  and 
is  seated  on  faintly  erythematous,  but  other- 
wise normal,  skin.  They  are  circumscribed, 
and  project  above  the  surface  to  a  varying 
extent,  being  nearly  always  flattened ;  but 
in  some  cases  they  are  accompanied  by 
oedema  of  the  subcutaneous  areolar  tissue, 
and  are  then  not  only  of  large  size,  but 
very  prominent  (U.  tuberosa;  giant  urti- 
caria). When  they  are  situated  on  parts 
in  which  the  skin  is  loose  (eyelids,  prepuce, 
scrotum),  they  give  rise  to  much  diffused 
swelling.  In  shape  they  are  roimded  or 
oval  as  a  rule,  giving  rise  by  confluence 
to  the  most  various  gyrate  and  map-Uke 
figures,  but  often  form  prominent  streaks, 
straight  or  irregular  in  course.  Sometimes, 
the  amount  of  serum  poiu-ed  out  in  a  wheal 
is  so  great  as  to  raise  the  epidermis  in  a 
bleb  (U.  bullosa),  or  congestion  is  so  ex- 
treme that  ruptmre  of  capillaries  may  occm-, 
blood  being  poiored  out  into  the  skin  (U. 
hsemon-hagica ;  purpura  urticans).  The 
one  character  which  is  common  to  them 
aU  is  their  evanescence ;  they  appear  sud- 
denly, and  after  lasting  a  short  time  (a  few 
hours  at  most),  disappear  completely  with 
equal  suddenness,  leaving  absolutely  no 
trace  of  their  existence,  the  skin  on  which 
they  were  seated  returning  to  a  perfectly 
nonnal  condition,  except  when  vesication 
or  hsemoiThage  has  occurred. 

"Wheals  are  due  to  a  great  variety  of 
causes,  but  in  order  that  these  should  be 
efficient  there  must  be  a  specially  irritable 
skin,  or  idiosyncrasy,  in  the  affected  per- 
sons ;  for,  of  many  subjected  to  the  same 
conditions,  by  no  means  all  get  urticaria. 
"When  this  irritability  is  extreme,  simple 
friction  by  rough  clothing,  as  flannel,  is 
enough  to  produce  wheals,  and  they  can 
always  be  evoked  by  rubbing  with  a  blunt 
instrument  or  scratching  (U.  factitia) .  Con- 
tact with  aniline  dyes,  exposm-e  to  cold, 
and  electrical  stimulation,  wiU  also  produce 
wheals  on  specially  sensitive  skins.  AU 
diseases  of  the  skin  in  which  there  is  much 
itching  are  very  liable  to  give  rise  to  urti- 
caria, as  scabies,  phthiriasis,  eczema,  pru- 
rigo ;  further,  the  more  direct  irritation  of 
the  bites  and  stings  of  insects,  fleas,  bugs, 
gnats,  &c.,  and  contact  with  nettles,  may 
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give  rise  to  more  or  less  extensive  outbreaks 
of  wheals.  Indii-ect  causes  of  urticaria  are 
very  numerous ;  the  more  important  are — 
(a)  irritation  of  some  part  of  the  mucous 
membrane  of  the  digestive,  urogenital,  and 
perhaps  respiratoiy  tracts ;  thus,  outbreaks 
have  been  observed  to  follow  dentition,  the 
passage  of  gall-stones,  puncture  of  hydatid 
cysts  of  the  liver,  intestinal  worms,  the 
appHcation  of  leeches  to  the  os  uteri, 
menstrual  irregularities,  miscarriage  and 
asthma.  (6)  Certain  diseased  conditions 
have  been  noticed  to  be  fi:eq[uently  accom- 
panied by  urticaria ;  for  instance,  jaundice, 
diabetes,  Bright's  disease,  ague,  rheuma- 
tism and  typhoid  fever,  (c)  Various  articles 
of  food  are  among  the  most  frequent  causes : 
chiefly  shpU-fish — as  crabs,  lobsters,  and 
mussels ;  eggs,  mushrooms  and  cuciunbers ; 
raw  fruit — especially  strawberries  and  cur- 
rants— and  various  other  substances,  in  spe- 
cially susceptible  persons.  (tZ)  Many  drugs 
have  occasionally  given  rise  to  m-ticaria :  as 
copaiba,  cubebs,  turpentine  and  essential 
oils,  capsicum,  santonin,  chloral,  morphia, 
and  salicylic  acid.  The  three  last-men- 
tioned groups  probably  give  rise  to  urti- 
caria owing  to  the  circulation  of  abnormal 
materials  in  the  blood,  (e)  Lastly,  urti- 
caria may  have  a  pm-ely  neurotic  origin ; 
it  has  been  noticed  to  alternate  with  or  re- 
place neuralgia ;  and  mental  excitement, 
the  passions  of  anger,  fright,  and  gi'ief  are 
sometimes  the  starting-point  of  severe  out- 
breaks. 

Urticaria  is  doubtless  to  be  looked  upon 
as  an  angio-neurosis,  an  irritation  of  the 
terminations  of  sensory  nerves  in  the  skin 
and  mucous  membranes  being  followed  by 
reflex  spasm  of  the  arterioles  in  the  afi'ected 
part,  and  this,  again,  by  paresis,  leading  to 
congestion  and  serous  effusion.  Accordingly, 
the  microscopic  appearances  of  a  wheal  are 
mainly  oedematous  swelling  of  the  rete  Mal- 
pighii  and  of  the  corium,  with  a  slight  ac- 
cumulation of  leucocytes  in  the  latter  around 
the  blood-vessels,  which  are  dilated  and  full 
of  blood  at  the  margins  of  the  wheal,  the 
central  parts  being  anaemic  owing  to  pressure 
of  the  effusion;  the  lymphatic  vessels  of 
the  part  are  also  dilated  and  full  of  cor- 
puscles. 

Urticaria  consists  essentially  in  the  ap- 
pearance of  wheals,  which  have  been  already 
fully  described ;  but  the  following  varieties 
may  be  noticed,  as  their  symptoms  differ  to 
some  extent. 

1.  Acute  Urticaeia.— This  form  is  often 
accompanied  by  a  rise  of  temperature,  pre- 
ceded by  languor,  chilliness,  &c. ;  sometimes 
the  fever  is  very  high  (U.  febrilis),  and  there 


may  be  delirium.  The  patient  is  much  dis- 
tressed by  sensations  of  bm'ning,  tinghng, 
or  itching,  which  are  soon  followed  by  a 
copious  outbreak  of  wheals,  generally  affect- 
ing a  large  part  of  the  cutaneous  surface, 
and  accompanied  by  much  erythema ;  when 
the  face  is  affected  much  disfigurement  re- 
sults from  general  oedema.  In  this  severest 
form  of  urticaria,  which  is  fortunately  rare, 
the  mucous  membrane  of  the  mouth,  fauces, 
and  pharynx  is  often  implicated ;  the  tongue, 
uvula,  and  soft  palate  become  much  swollen, 
and  swallowing  is  rendered  difficult.  Dys- 
pnoea often  is  present,  especially  when  the 
larynx  is  involved;  notvsdthstanding  the 
severity  of  the  general  symptoms,  the  fever 
is  sometimes  very  slight.  The  onset  is  very 
sudden,  and,  happily,  subsidence  also,  a  few 
hours  to  a  few  days  bringing  the  attack 
to  an  end.  The  commonest  cause  of  this 
variety  appears  to  be  a  severe  mental 
shock;  but  errors  in  diet,  of  the  kinds 
already  enumerated,  not  infrequently  give 
rise  to  a  severe  general  urticaria  (U.  ab 
ingestis),  which  runs  a  very  rapid  course, 
and  may  be  at  an  end  in  a  few  hovu-s  (U. 
evanida). 

2.  Chronic  Urticaria. — An  acute  attack, 
however,  not  uncommonly  passes  into  a 
milder  condition,  without  fever,  in  which 
wheals  continue  to  appear  fr-om  time  to 
time  on  various  parts  of  the  body,  and  this 
state,  with  remissions,  may  continue  for 
weeks,  months,  or  years.  The  remissions, 
though  usually  distinct,  are  sometimes  so 
slightly  marked  that  there  is  a  practically 
continuous  production  of  wheals;  which, 
however,  retain  their  distinguishing  cha- 
racters of  abrupt  appearance  and  subsidence 
and  short  _dm-ation  (U.  perstans ;  urticatio). 
This  condition  is  the  cause  of  much  suffer- 
ing to  the  patient,  and  may  give  rise  to 
ansBmia  and  weakness,  sleep  especially  being 
much  interfered  vsdth.  It  has,  on  rai-e  occa- 
sions, been  followed  by  blotchy  pigmentation 
of  the  sldn. 

3.  Urticaria  Papulosa  (Lichen  urti- 
catus).— This  variety  is  confined  to  chil- 
dren, and  usually  occm-s  in  those  who  are 
out  of  health  and  weakly,  but  is  now  and 
then  met  with  in  the  robust.  It  is  charac- 
terised by  the  appearance,  chiefly  at  night, 
of  pale  red  wheals,  varying  in  size  from  a 
finger-nail  to  an  almond,  scattered  over  the 
trunk  and  extremities,  most  plentifully  on 
the  former.  The  wheals  subside,  but  leave 
behind  them  small  pale  hemp-seed-sized 
papules,  which  are  more  permanent,  lasting 
several  days ;  these  are  due  to  effusion  of 
lymph,  and  are  imdoubtedly  produced  by 
scratching,  as  they  are  found  excoriated  or 
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with  minute  adherent  blood-crusts,  are 
intermixed  with  scratch-mai'ks,  and  differ 
in  no  particular  from  the  precisely  similar 
papxiles  which  are  met  with  in  scabies, 
phthiriasis,  and  prurigo.  The  disease  is 
very  obstLaate,  and  resists  treatment,  espe- 
cially when  it  cannot  be  associated  with 
digestive  derangement,  dirt,  and  bad  hy- 
gienic conditions. 

4.  TJkticaria  Pigmentosa. — This  name 
is  given  to  an  extremely  rare  affection,  of 
which  about  twenty  cases  have  been  de- 
scribed. They  all  occurred  in  children,  the 
age  of  onset  varying  from  a  few  days  to 
six  months ;  the  general  health  was  usually 
good;  the  duration  of  the  disease  always 
very  long,  lasting  for  years.  The  lesions 
met  with  are  of  two  kinds :  (a)  flat,  pig- 
mented, more  or  less  erythematous  patches 
of  varying  size,  not  raised,  scattered  over 
the  whole  surface  except  the  palms  and 
soles,  most  nimierous  and  largest  on  the 
trimk ;  the  erythematous  patches  are  con- 
stantly the  seat  of  fugitive  wheals.  (6) 
Eaised,  pigmented  nodules,  which  are  per- 
manent ;  the  distribution  is  the  same.  The 
pigmentation  in  both  varies  from  buff  to 
light  brown,  and  the  wheals,  although  met 
with  in  both,  are  most  characteristic  of  the 
first  form.  The  permanent  pigmented  no- 
dules, although  they  may  occupy  the  site 
of  wheals,  are  no  longer  to  be  included  in 
this  category;  they  last  for  many  years, 
and  are  richly  infiltrated  with  cells. 

Diagnosis, — The  diagnosis  of  m'ticaria 
need  give  rise  to  no  difficulty,  if  it  be  re- 
membered that  wheals  are  the  essential 
mark  of  the  disease,  and  that  these,  how- 
ever various  in  aspect,  size,  and  distribution, 
are  invariably  chaxacterised  by  abrupt  ap- 
pearance and  subsidence,  and  by  evanes- 
cence ;  further,  that  itching,  stinging,  and 
tingling  are  prominent  symptoms  in  lu-ti- 
caria,  and  are  absent,  or  only  slight,  in 
other  affections  to  wliich  it  bears  a  super- 
ficial resemblance.  "When  the  face  is  at- 
tacked, and  especially  if  there  be  high  fever, 
the  oedema  of  the  eyelids  and  general 
swelling  may  be  so  considerable  as  to  pro- 
duce a  close  likeness  to  erysipelas;  the 
rapid  evanescence,  the  large  cutaneous  area 
simultaneously  affected,  the  absence  of 
spreading  at  the  margin,  and  subsidence 
without  braimy  desquamation,  will  be  suffi- 
cient to  distinguish  it.  The  red  rash  which 
accompanies  acute  urticaria  may  be  mis- 
taken for  scarlatina  ;  but  its  occurrence  on 
the  face,  its  more  sudden  onset,  the  intense 
itching,  and  the  absence  of  the  characteristic 
throat  and  tongue  of  scarlatina,  are  suffi- 
cient distinctions,  even  without  the  charac- 


teristic wheals.  Some  gyrate  and  annular 
^vheals  are  like  the  lesions  of  certain  va- 
rieties of  erythema  multiforme ;  but  in  the 
latter  we  have  a  characteristic  localisation, 
a  darker  red  colour-,  a  greater  permanence, 
and  much  less  itching.  The  large  swellings 
of  erythema  nodosum  are  not  imlike  the 
wheals  of  urticaria  tuberosa  ;  but  here  also 
locahsation,  permanence,  absence  of  itching, 
and  especially  the  characteristic  bruise- 
tints  during  subsidence,  will  easily  clear  up 
the  case.  The  bullous  form  of  lurticaria  is 
not  likely  to  be  confounded  with  pemphigus, 
if  it  be  borne  in  mind  that  in  the  latter  the 
bullae  appear  in  successive  crops,  and  are 
mostly  seated  on  skin  which  is  in  all  re- 
spects normal.  Only  a  careless  observer  can 
take  the  chronic,  unchanging,  pigmented 
maculas  and  nodules  of  urticaria  pigmentosa, 
unassociated  as  they  are  with  any  other 
lesion — except  wheals,  for  infantile  syphUis. 

Treatment. — The  treatment  of  urticaria 
resolves  itself  into  discovery  of  the  cause, 
and  its  removal  when  possible ;  when  this 
cannot  be  done,  the  results  of  medication 
are  often  very  unsatisfactory,  although  great 
improvement  may  be  nearly  always  obtained 
and  the  distress  relieved  by  paUiative  mea- 
sures. When  the  wheals  are  due  to  scabies 
and  pediculi,  these  parasites  must  be  de- 
stroyed by  the  usual  methods ;  the  irritation 
caused  by  the  bites  of  fleas,  bugs,  and  gnats 
should  be  met  byremoval  of  the  cause  when 
possible,  and  by  the  appUcation  of  a  lotion 
containing  bicarbonate  of  soda,  or  of  sal 
volatile.  If  eczema  be  present,  that  must  be 
cured  first,  and,  when  it  is  at  an  end,  the 
urticaria  will  probably  not  require  much 
further  treatment.  The  other  som-ces  of  ex- 
ternal irritation,  rough  flannel  in  contact 
with  the  skin,  stuffs  coloured  with  aniline 
dyes,  or  even  badly-fitting  undergarments, 
which  are  hkely  to  cause  friction  especially 
at  the  root  of  the  neck,  across  the  shoulders, 
and  around  the  waist,  should  be  carefully 
lool  eil  for,  and  rectified  when  found.  The 
dress  of  m'ticarial  patients  should  be  neither 
too  light  nor  too  heavy,  since  both  heat  and 
cold  are  likely  to  be  injurious;  for  this 
reason  they  should  avoid  crowded  hot  places, 
as  theatres,  and  sleep  in  a  cool  room,  with 
hght  bedclothes. 

If  no  external  cause  can  be  discovered, 
we  must  inquire  into  the  condition  of  the 
internal  organs,  more  especially  the  alimen- 
tary canal,  and  it  is  here  that  the  irritation 
which  is  reflected  upon  the  skin  will  be 
very  frequently  met  with ;  if  it  be  found 
that  any  of  the  articles  of  food  already 
specified  have  been  recently  taken,  or  that 
any  drug  has  been  administered  likely  to 
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cause  an  outbreak  of  wheals,  these  should, 
of  course,  at  once  be  stopped.  The  attack 
itseKis  best  treated,  if  seen  early,  by  a  quick 
emetic,  such  as  sulphate  of  zinc  or  mustard, 
and  a  brisk  purge,  more  especially  if  the 
mucoiis  membrane  of  the  mouth  and  throat 
be  affected;  if  there  is  much  fever,  an 
antimonial  saline  will  be  beneficial,  or  the 
administration  of  alkalies  and  diuretics, 
together  with  fluid  food,  may  be  sufficient. 
When  there  has  been  much  antecedent 
dyspepsia,  this  should  be  treated  carefully, 
and  the  diet  must  be  regulated ;  of  coui'se 
all  the  articles  likely  to  cause  urticaria 
must  be  forbidden,  and,  in  addition,  coffee, 
pimgent  condiments,  and  stimulants  should 
be  excluded;  but  it  is  necessary  to  study 
the  idiosyncrasy  of  each  patient  with  regard 
to  food,  as  perfectly  harmless  substances, 
such  as  milk  or  eggs,  will  often  cause  urti- 
caria in  the  specially  predisposed.  When 
taenia  or  other  intestinal  worms  are  present, 
they  must  be  treated  by  appropriate  means. 
Locally,  lotions  may  be  employed  to  allay 
the  itching,  the  best  being  one  of  carboHc 
acid  (1  to  40  or  60)  or  chloral  (gr.  x.  ad  fgj.) ; 
alkaline  and  starch  baths  axe  also  useful. 
If  the  urticaria  occurs  in  association  with 
menstrual  irregularities  in  anaemic  and 
hysterical  women,  iron  is  especially  indi- 
cated, and  arsenic  is  occasionally  of  value 
in  small  doses ;  but  these  cases  are  often 
obstinate  and  difficult  to  treat.  When  the 
affection  appears  in  the  course  of  acute 
disease,  as  rhemnatism  and  typhoid  fever, 
it  requires  no  special  treatment  beyond  a 
little  soothing  lotion,  and  will  subside  of  it- 
self when  the  illness  which  it  comphcates  is 
at  an  end. 

The  same  rule  applies  to  cases  occurring 
in  association  with  chronic  disorders,  as 
Bright's  disease  and  diabetes  ;  but  here,  as 
the  irritation  is  due  to  the  circulation  in  the 
blood  of  abnormal  materials  which  are  a 
necessary  concomitant  of  an  incurable  con- 
dition, it  is  obvious  that  ameUoration  only 
can  be  looked  for,  the  urticaria  improving 
paripasau  with  the  general  health.  An  acute 
urticaria  due  to  mental  shock  will  subside 
of  itself,  and  requires  no  special  treatment 
beyond  a  day  or  two's  rest  in  bed;  possibly, 
a  sahne  pm-ge  may  be  required.  Where  a 
pvu:ely  neurotic  urticaria  is  of  intermittent 
type,  quinine,  especially  combined  with 
hydrobromic  acid,  and  arsenic  are  indicated ; 
in  other  chronic  neurotic  cases  much  diffi- 
culty will  be  encoimtered,  and  the  drugs 
recommended  are  so  numerous  that  it  is 
plain  that  all  are  often  imsatisfactory. '  The 
following  may  be  tried :  Salicylate  of  soda, 
tincture  of  cannabis  iadica,  tincture  of  bella- 


donna, and  bromide  of  potassium ;  atropin 
by  the  mouth,  in  doses  of  1  to  2  nailh- 
grammes  (about  grain  ^  to  ^)  per  diem, 
has  lately  been  much  praised ;  it  is  also 
necessary  in  these  cases  that  all  dietetic 
and  hygienic  precautions  should  be  taken, 
and  good  results  have  been  stated  to  follow 
change  of  air  and  scene. 

In  the  treatment  of  urticaria  papulosa, 
hygienic  measures  are  of  the  first  im- 
portance ;  without  cleanliness,  pure  air, 
good  food,  and  suitable  clothing,  but  little 
progress  can  be  made.  When  these  con- 
ditions are  favourable,  treatment  should 
be  directed  to  improving  the  digestion, 
which  is  nearly  always  faulty,  the  urine 
being  often  loaded  with  urates,  and  the 
stools  deficient  in  bile  or  otherwise  abnor- 
mal ;  a  mixture  containing  bicarbonate  of 
soda  in  some  aromatic  water,  with  or  with- 
out bismuth,  to  which  bromide  of  potassiima 
may  be  added,  and  occasional  doses  of  grey 
powder  or  rhubarb  and  soda  will  be  found 
beneficial;  while  anaemia  and  debihty  aire 
best  treated  by  cod-liver  oil  and  iron.  If 
intestinal  worms  are  present,  treatment 
should  be  directed  to  their  removal.  Locally, 
weak  alkaline  baths,  followed  by  inimction 
with  oil  or  vaseline,  may  be  recommended, 
and,  in  very  chronic  cases,  an  ounce  of  potassa 
sulphurata  may  be  added  to  the  bath  ;  if  the 
itching  is  extreme,  a  lotion  of  carbolic  acid 
or  some  other  antipruritic  may  be  used.  It 
should  be  remembered  that  the  affection  is 
very  obstinate,  and  liable  to  relapse  under 
any  treatment.  John  Cavafy. 

UTERINE  APPENDAGES,  Removal 
of  the, — The  position  of  the  patient,  of  the 
tables,  and  of  the  instruments,  spray-pro- 
ducer, &c.,  are  exactly  the  same  as  for  Ova- 
riotomy, and  need  not  be  again  described. 
The  opening  in  the  macintosh  sheet  which 
covers  the  abdomen  should  be  long  and 
narrow :  long,  because  if  it  be  foimd  ad- 
visable to  remove  the  tumour  a  long  in- 
cision will  be  necessary;  and  narrow,  to 
expose  as  little  of  the  abdominal  parietes  as 
possible,  so  as  to  avoid  chill  during  the  ope- 
ration. In  addition  to  the  instruments  re- 
quired for  ovariotomy,  a  couple  of  Koeberle's 
serre-nceuds  which  have  been  for  some 
days  in  carboHc  oil  (1  to  20),  several  wh-es 
of  different  lengths  and  sizes,  a  pair  of 
special  forceps  for  tightening  and  cutting 
the  wire,  and  a  strong  nickel-plated  cork- 
screw should  be  at  hand.  The  Ndlaton  for- 
ceps and  the  vulsellum  will  not  be  wanted, 
and  need  not  be  placed  in  the  trays. 

An  incision  three  inches  long  should  first 
bo  made,  so  that  the  hand  can  be  introduced 
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and  the  posiiion  of  the  ovaa-ics  and  tubes 
and  theii'  relation  to  the  tumour  ascertamed. 
If  the  size  and  nature  of  the  tumoiu'  be  such 
as  to  afford  a  good  prospect  of  cure  from  the 
removal  of  the  appendages,  and  the  relations 
of  the  latter  to  the  timiour  such  that  they 
can  be  cleanly  and  safely  removed,  they 
should  be  dealt  with  just  as  in  Ovaeiotomy 
and  Oophorectomy  ;  but  special  care  must 
be  taken  not  to  punctiure  any  vessels  in 
transfixing,  because  it  is  much  more  diffi- 
cult always,  and  often  quite  impossible,  to 
apply  a  fresh  Hgatm-e  on  the  proximal  side 
of  the  punctm'e  to  stop  haemorrhage  from 
it.  Both  sides  should  be  securely  Hgatured, 
and  any  sponging  of  the  peritoneum  com- 
pleted before  the  appendages  are  cut  away, 
and  it  is  advisable  to  leave  the  stumps 
a  Uttle  longer  than  in  oophorectomy. 

Supra-vaginal  Hijsterectomy. — If  hys- 
terectomy be  decided  upon,  the  incision 
should  be  prolonged  to  the  left  of  the  navel, 
so  as  to  allow  the  uterus,  with  tumour  and 
appendages,  to  be  brought  out  without  un- 
due bruising  of  the  edges  of  the  incision. 
The  raising  of  the  mass  is  often  very  diffi- 
cult, especially  if  it  be  wedged  or  adherent 
in  the  pelvis ;  the  extraction  wUl  be  made 
much  more  readily  if  a  strong  broad-bladed 
corkscrew  be  screwed  into  the  fibro-myoma, 
to  serve  as  a  handle  to  lift  it  out  of  the 
abdominal  cavity.  Abdominal  adhesions 
should  be  separated  and  secured  as  far  as 
possible  before  the  extraction,  and  it  is 
much  more  often  advisable  to  divide  them 
between  two  forceps  or  two  Hgatm-es  than 
in  ovariotomy,  the  soHd  tumom-  allowing 
hsemorrhage  more  readily  than  the  collapsed 
cyst-waU. 

As  soon  as  the  tumour  is  extracted,  its 
base  must  be  carefully  examined  to  see 
whether  the  appendages  can  be  included  in 
the  wu-e ;  in  some  cases  it  wiU  be  better  to 
transfix  the  broad  ligaments  and  tie  them 
off  separately,  applying  the  wire  rotmd  the 
uterus  where  the  broad  ligaments  are  cut 
on  each  side,  or  even  transfixing  the  liga- 
ments on  each  side  with  the  wire.  The 
relation  of  the  bladder  to  the  uterus  in  front 
must  also  be  carefully  defined  before  the 
wire  is  tightened,  and  it  wUl  often  be  neces- 
sary to  make  a  transverse  incision  just  above 
its  vesical  fundus  and  peel  it  back,  so  as 
to  allow  the  wire  to  be  properly  apphed. 
"When  the  wire  has  been  made  to  encu'cle 
the  base  of  the  mass  in  the  desired  place, 
generally  just  above  the  internal  os,  it  is 
drawn  iip  as  tightly  as  possible  by  means 
of  a  special  pair  of  forceps,  and  twisted 
twice  round  the  knob  of  the  screw  of  the 
Berre-noeud,  and  then   twice  round  the 


stem ;  the  wire  is  then  slowly  and  carefidly 
screwed  up.  Haste  or  undue  force  may  break 
the  wire  or  cut  the  uterus,  and  cause  serious 
hajmorrhage.  The  wire  loop  must,  of  course, 
bo  firm,  but  it  is  better  not  Lo  screw  it  up  too 
forcibly  at  first,  as  it  can  be  tightened  little 
by  httle  afterwards  as  the  tissues  shrink 
and  when  the  uterus  and  timiour  have  been 
cut  away.  When  the  wire  has  been  screwed 
up,  a  long  strong  pin,  with  a  little  looped 
handle  at  one  end  to  hold  it  by,  shovdd  bo 
pushed  through  the  whole  mass  just  on  tho 
distal  side  of  tho  wire,  and  its  point  pro- 
tected by  a  little  cap  which  screws  on  over 
it.  Sponges  are  then  packed  round  the  base 
of  the  tumour,  and  it  is  rapidly  cut  away ; 
it  is  well  to  leave  a  largo  stump  at  first,  as 
it  can  be  trimmed  down  after  the  wire  is 
finally  screwed  up  and  the  other  steps  of 
the  operation  completed.  If  the  ovaries  and 
tubes  are  included  in  the  wire  (not  tied  off 
separately),  care  should  be  taken  in  putting 
the  pin  through  to  make  it  thoroughly  trans- 
fix the  broad  ligament  on  both  sides  as  weU 
as  the  uterine  stump,  and  it  is  advisable 
also  to  run  a  needle,  threaded  with  a  strong 
sUk,  round  the  cut  peritoneal  edge  of  the 
broad  Hgamcnt  on  each  side  and  into  tho 
fibrous  tissue  of  the  stump,  and  thus  tie 
the  cut  broad  ligaments,  bag-mouth  fashion, 
tightly  to  the  edges  of  the  stump.  Adhe- 
sions having  been  all  secm'cd,  the  perito- 
neum should  now  be  sponged  out,  especial 
care  being  taken  to  cleanse  the  pouch  in 
front,  which  is  practically  shut  off  from  tho 
general  cavity,  when  the  operation  is  com- 
pleted. 

The  stump  is  then  held  up  in  tho 
lower  angle  of  the  abdominal  incision  and 
a  strong  sUk  suture  is  passed  through  tho 
peritoneum  and  parietes  just  above  it.  and 
at  once  tied  so  as  to  hold  it  in  position. 
This  suture  should  not  be  too  tight,  or  it 
may  cause  suppm'ation  by  tension,  but  it 
should  be  tight  enough  to  keep  the  peri- 
toneum and  other  tissues  closely  applied 
aU  round  the  stump.  It  is  better  not  to 
place  any  sutm-e  below  the  stump.  The 
remaining  sutures  are  now  introduced  and 
the  wound  closed.  Drainage  by  the  glass 
tube  is  to  be  especially  avoided  in  this  oper- 
ation, because  the  mouth  of  the  tube  comes 
out  close  to  the  uterhie  stump,  in  the  centre 
of  which  is  the  opened  uterine  cavity — a 
certain  source  of  sepsis ;  and  if  the  tube  is 
once  put  in,  and  requires  to  be  kept  in 
beyond  the  first  two  or  three  days,  putre- 
faction will  be  almost  certain  to  invade  it 
fr-om  tlie  stump.  When  the  abdomuwl 
cavity  is  closed,  the  stump  should  be  pai-ed 
down  as  closely  as  it  safely  can  be;  it  is 
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bettor  to  cut  out  its  central  solid  part,  and 
leave  its  peritoneal  edges  rather  longer. 
When  it  has  been  sufliciently  pared,  it  is 
carefully  packed  round  with  small  pieces 
of  dry  carboUc  gaiize,  which  should  also 
bo  placed  under  the  pin  and  serre-nceud  to 
prevent  them  from  cutting  into  the  sldn, 
as  there  is  frequently  considerable  pressure 
upon  them  in  the  com'se  of  the  first  week 
alter  operation.  The  raw  sm-face  of  the 
stiunp  should  be  carefully  treated  with 
sohd  perchloride  of  u'on  :  this  di-ics  it,  and 
prevents  it  from  decomposing.  Of  course, 
cai'e  must  be  taken  not  to  put  on  so  much 
iron  that  it  can,  before  the  peritoneum 
has  sealed,  triclde  bcsido  the  stump  into 
that  cavity;  but  the  surgeon  who  allows 
this  must  be  a  very  clumsy  manipulator. 

In  ordinary  cases,  especially  when  ad- 
hesions are  absent  and  the  appendages  can 
be  included  in  the  wire  of  the  serre-nceud, 
the  operation  of  supra-vaginal  hysterectomy 
is  an  extremely  simple  one,  and  far  easier 
than  a  difficult  ovariotomy,  or  than  any 
operation  for  the  removal  of  the  uterine 
appendages;  but  in  cases  with  many  ad- 
hesions, or  in  which  there  is  a  broad  base 
requiring  enucleation  from  the  broad  liga- 
ment before  the  wire  can  bo  apphed,  it 
may  bo  an  exceedingly  difficult  one.  The 
haemorrhage  fr-om  adhesions  and  during 
enucleation  is  often  very  profase,  and  may 
try  the  nerve  of  the  bravest  sm-geon.  In 
dressing  the  wbxmd  after  operation,  the 
upper  part  of  the  incision  should  be  dressed 
with  a  separate  dressing,  and  then  the  lower 
straps  and  the  dressing  over  and  round  the 
stump  can  be  changed  as  often  as  is  neces- 
sary, while  the  main  part  of  the  incision 
can  be  left  undistm'bed,  as  in  ovariotomy, 
till  it  is  time  to  remove  the  sutiu-es.  If 
the  stump  be  carefully  treated  with  per- 
chloride of  iron  at  the  time  of  operation, 
the  first  dressing  may  be  left  on  two  days, 
then  changed  imder  the  spray,  the  screw 
tightened,  the  stump  cUpped  and  redressed 
with  iron,  and  this  may  be  repeated  every 
second  day,  until  very  little  of  the  stump 
remains  to  separate  or  cut  off  when  the 
serre-nceud  and  pin  are  removed.  Some- 
times, the  wire  cuts  through  in  a  couple  of 
weeks,  and  the  serre-nceud,  pin,  and  stump 
are  found  loose  tmder  the  dressing,  but  more 
often  it  is  necessary  to  cut  through  the  wfre 
and  remove  it  about  that  time,  and  clip 
away  the  dead  stump.  Care  is  required, 
in  doing  this,  to  avoid  cutting  into  living 
tissue,  or  very  severe  hoBmorrhage  or  serious 
septic  absorption  may  result.  Even  when 
cutting  in  the  slough,  the  mucous  mem- 
brane lining  the  remains  of  the  uterine 


cavity  wiU  often  be  stiU  Hving,  and  bleed  so 
as  to  require  the  appKcation  of  a  little  fresh 
iron. 

After  the  removal  of  the  serre-nceud, 
&c.,  or  its  natural  sepai-ation,  the  stump 
sinks  deeply  and  forms  a  cone-shaped  de- 
pression which  heals  slowly  by  granulation. 
If  the  di-ag  on  the  stump  has  been  great, 
it  may  tear  the  tissues  which  have  adhered 
round  it  as  it  sinks,  and  some  haemorrhage 
may  occinr,  or  still  more  dangerous  septic  ab- 
sorption ;  and  whenever  this  seems  probable, 
it  is  well  to  touch  the  granulation-tissue  all 
rotmd  with  the  perchloride  of  iron  :  this  at 
once  checks  any  oozing  and  seals  the  small 
vessels.  "Various  other  methods  of  treating 
the  stiunp  have  been  tried,  but  none  is  so 
sotmd,  both  in  theory  and  practice,  as  the 
use  of  the  perchloride  when  it  is  properly 
applied. 

Wire  clamps  and  serre-noeuds  of  various 
kinds  have  also  been  invented,  and  the  old 
ovariotomy  clamp  has  still  its  advocates ; 
but  the  Koeberle  serre-noeud  is  infinitely 
easier  of  appUcation,  simpler,  cleaner,  and 
more  eflicient  than  any  of  them. 

The  method  above  described  is  called 
the  extra-peritoneal,  in  contradistinction 
to  the  various  methods  of  ligature  of  the 
stump  with  suture  of  flaps,  and  dropping  it 
into  the  peritoneum.  The  fatal  objection 
to  all  the  intra-peritoneal  methods  is,  that 
in  the  opened  uterine  cavity  of  the  stmnp 
there  is  a  putrefactive  centre,  and,  however 
it  is  treated,  it  is  impossible  to  be  quite  sure 
that  it  is  rendered  aseptic  or  thoroughly 
shut  off  fr'om  contaminating  the  newly-cut 
surfaces.  The  most  dangerous  of  these 
methods  is  undoubtedly  the  imitation  of 
the  practice  in  ovariotomy — i.e.  transfixion, 
ligature,  and  simple  dropping  of  the  stump. 
In  this  method  the  putrefactive  centre  is 
left  in  the  middle  of  half-strangled  uterine 
tissue,  actually  open  in  the  peritoneum  ;  and 
the  terrible  mortaUty  of  the  procedure  makes 
it  quite  unjustifiable. 

SchrcEder  has  proposed  and  practised,  with 
considerable  success,  the  following  method  : 
the  appendages  are  Hgatured  off,  and  a 
strong  elastic  Hgature  is  temporarily  placed 
round  the  uterus  instead  of  the  wire  ;  the  tu- 
mour is  cut  away,  and  a  V-shaped  piece  is  cut 
out  of  the  centre  of  the  stump  ;  the  cavity  is 
cleaned  or  cauterised  with  strong  carboUc 
acid  solution  (1  to  10) ;  the  mucous  edges  of 
the  cut  cavity  are  suttured  together  at  the 
bottom  of  the  V,  and  the  sutures  cut  short ; 
successive  rows  of  sutures  are  then  appUed, 
cut  short,  and  covered  in  by  the  succeeding 
rows  until  the  peritoneal  edges  are  reached 
and  sutured.   The  elastic  hgatm-e  is  then 
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removed  and  the  stiimp  dropped  in.  The 
objection  to  this  method  is,  of  course,  less 
than  to  the  simple  ligature  mentioned  above, 
but  the  cleansing  of  the  uterine  cavity  must 
be  imperfect  and  imcertain,  and  the  sutures 
in  the  cut  edges  of  the  uterine  cavity  are 
very  hable  to  absorb  putrid  material,  and 
become  so  many  centres  of  septic  infection. 
The  enclosing  of  successive  rows  of  short 
sutures  in  dense  tissues,  without  provision 
for  escape  of  effused  products,  is  also  objec- 
tionable. In  cases  in  which  it  is  impossible 
to  bring  the  stump  outside  with  the  wire  and 
pin,  this  is  doubtless  the  next  best  method. 

In  some  cases,  it  may  be  necessary  or 
advisable  to  employ  both  methods,  bringing 
the  central  stiunp  out  with  the  serre-noeud, 
and  closing  large  cavities  in  the  broad  Hga- 
ment,  left  by  enucleation  of  the  base  of  the 
timiour,  vvdth  sutures.  It  is,  however,  still 
an  open  question  whether  it  is  not  better 
to  secure  aU  bleeding  points  and  allow  the 
edges  of  the  cavities  simply  to  faU  together, 
so  as  to  avoid  collections  of  fluid  in  closed 
spaces,  the  serum  running  into  and  being 
rapidly  absorbed  by  the  peritoneum  if  it  is 
allowed  free  access  to  that  cavity. 

Another  extra-peritoneal  method,  which 
has  succeeded  well  in  Gennany,  is  the  re- 
placing of  the  serre-noeud  by  the  elastic 
ligature,  the  stump  stiLL  being  pinned  out- 
side and  treated  with  chloride  of  zinc. 

If  it  be  absolutely  necessary  to  use  the 
glass  drainage-tube  in  any  of  these  opera- 
tions, its  mouth  should  be  shut  off  as  much 
as  possible  from  the  stump  and  woimd  by 
being  made  to  project  through  a  pure  rubber 
sheet,  which  grasps  its  coUar  tightly  and  is 
fiUed  with  carboUsed  sponges,  to  take  up  the 
discharge  as  it  overflows  from  the  tube. 

Whether  a  cure  be  brought  about  by 
removal  of  the  uterine  appendages,  or  by 
some  method  of  hysterectomy,  it  is  clear, 
from  recent  results,  that  a  new  and  success- 
ful era  has  dawned  in  the  surgical  treatment 
of  uterine  tumours. 

J.  Knowsley  Thornton. 

UTERINE  TUMOURS.— Pibro-myo- 

mata,  fibro-cystomata,  polypi,  sarcomata, 
and  the  various  forms  of  carcinoma,  are 
aU  of  great  importance,  as  their  presence 
necessitates  some  of  the  most  formidable 
operations  which  the  surgeon  is  called  upon 
to  perform.  They  vary  so  greatly  in  their 
causes,  symptoms,  diagnosis,  and  treat- 
ment, that  general  remarks  upon  them  are 
of  little  value,  and  each  is  therefore  dis- 
cussed separately. 

Fibro-Myomata,  as  their  name  indicates, 
are  composed  of  fibrous  tissue  and  imstriped 


muscle-cells,  the  relative  proportions  of 
these  tissues  varying  much  in  different 
growths. 

Cause. — There  is  but  little,  if  any,  de- 
finite knowledge  of  the  causes  which  excite 
the  growth  of  these  tumours ;  probably, 
they  owe  their  origin  to  prolonged  con- 
gestion and  inflammation  of  the  uterine 
walls,  and  anything  which  produces  these 
pathological  states  may  start  their  forma- 
tion. Irregularities  of  menstruation,  dis- 
placements of  the  uterus,  and  mechanical 
injuries,  are  exciting  causes.  Single  and 
married  women  are  both  liable  to  them,  but 
married  women  are  their  more  frequent 
hosts.  Married  women,  who  are  childless, 
more  often  have  large  tumours  than  those 
who  have  borne  children ;  but  this  may 
be  in  part,  at  any  rate,  due  to  the  fact  that 
the  involution  of  the  uterus,  which  foUows 
childbirth,  frequently  causes  the  absorption 
and  disappearance  of  these  grovrths.  Small 
fibro-myomata,  which  would  have  grown 
large  in  single  or  sterUe  women  thus  dis- 
appear, probably  in  many  cases  without 
their  presence  ever  having  been  detected. 
Their  presence  may  also  cause  sterility. 

Pathology. — The  appearance  on  section, 
and  the  density  of  a  fibro-myoma,  vary 
according  to  the  relative  proportion  of 
fibrous  and  muscular  tissue  which  it  con- 
tains :  when  the  former  predominates  it  is 
gHstening,  white,  and  hard,  cutting  like 
cartilage ;  when  there  is  a  preponderance 
of  the  muscular  element  it  is  soft  and  red- 
looking  (fleshy).  The  substance  of  the 
growth  is  but  sparingly  suppUed  with 
blood-vessels,  but  large  vessels  ramify  over 
its  capsule,  fr-om  which  it  appears  to  derive 
much  of  its  nutrition.  There  is  usually  one 
point  at  which  its  tissues  are  directly  con- 
tinuous with  those  of  the  uterine  wall,  and 
here  such  blood-vessels  as  it  possesses  enter ; 
hence,  the  broader  this  base  the  greater  the 
vascularity  of  the  growth,  and,  as  a  rule, 
also,  the  more  pronounced  its  muscular 
element.  Generally,  there  is  a  distinct 
capsule  of  areolar  tissue,  but  sometimes 
the  growth  seems  merely  to  occupy  a  hol- 
low space  among  the  proper  tissues  of  the 
uterus.  Lymphatic  spaces  are  sometimes 
foimd  between  the  bundles  of  fibrous  and 
muscular  tissue,  and  nerves  have  been 
traced  into  the  substance  of  the  tumours. 

There  are  three  chief  varieties  named 
according  to  theur  relation  to  the  proper 
uterine  tissues — subperitoneal,  interstitial  or 
mural,  and  submucous.  The  first  and  last 
may  be  either  pediculate  or  sessile.  The 
subperitoneal  are  the  slowest  in  growth  and . 
usually  the  least  dangerous,  as  they  do  not, 
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as  a  rule,  enlarge  the  uterine  cavity,  and  do 
not  give  rise  to  hsemorrhage ;  they  are  apt, 
however,  to  cause  ascites  from  mechanical 
irritation  of  the  peritoneum,  and,  from  the 
same  cause,  form  adhesions  to  surrounding 
organs.  The  interstitial  and  submucous 
both  enlarge  and  deform  the  uterine  cavity  ; 
the  former  are  often  a  cause  of  much  pain, 
and  the  latter  of  serious  hsemorrhage.  All 
varieties  are  Hable  to  degenerative^  changes 
— cystic,  calcareous,  and  suppiurative— and 
the  submucous  are  apt  to  cause  necrosis  of 
the  mucous  membrane,  and  then  slough 
themselves.  The  interstitial  variety  often 
cause  very  considerable  hypertrophy  of  the 
whole  uterus,  and  thus  produce  hsemor- 
rhage of  a  different  kind  from  that  due  to 
the  submucous.  All  much  more  commonly 
affect  the  body  of  the  uterus  than  the 
cervix,  and  the  almost  pure  myoma  is  com- 
monly situated  in  the  ftmdus. 

Symptoms  and  Diagnosis. — The  chief 
symptoms  which  indicate  their  presence  are 
disordered  menstruation,  especially  menor- 
rhagia  and  metrorrhagia,  pelvic  pain,  and  a 
sense  of  fulness  and  bearing  down,  vesical 
and  rectal  troubles,  nerve  pains  in  the  lower 
extremities,  and  oedema  of  feet,  legs,  or 
viilva.  Some  one  or  all  of  these  symptoms 
may  be  present  while  the  growths  are  com- 
paratively small,  and  may  disappear  with 
the  later  symptom  of  abdominal  enlarge- 
ment, just  as  liie  symptoms  disappear  when 
the  pregnant  uterus  rises  out  of  the  pelvis. 
In  a  large  number  of  cases  they  produce 
no  symptoms  at  aU,  and  sometimes  they 
attain  an  enormous  growth  without  the 
patient  knowing  that  there  is  anything 
wrong. 

The  diagnosis  of  their  presence  must  be 
made  chiefly  by  their  physical  examination 
by  the  vagina,  by  the  rectum,  and  exter- 
nally, and  by  a  combination  of  these  me- 
thods; the  symptoms  to  which  they  give 
rise  being  also  useful  as  corroborative  of 
the  more  definite  physical  signs.  The  latter 
are  their  consistence,  their  continuity  with 
the  uterus,  and  their  relations  to  neighbour- 
ing organs  which  are  found  to  be  healthy. 
The  differential  diagnosis  has  already  been 
given,  to  some  extent,  under  Ovabian  Tu- 
mours, as  they  have  to  be  differentiated  from 
the  same  morbid  conditions  there  described. 
In  the  majority  of  cases,  anyone  with  fair 
experience  and  careful  examiaation  will  find 
no  great  difl&culty ;  but,  when  they  are  small 
and  confined  to  the  pelvic  cavity,  it  is  some- 
times quite  impossible  to  be  absolutely 
certain.  The  uterine  sound,  denoting  the 
length  of  the  cavity,  is  useful  for  the  inter- 
stitial and  submucous  varieties,  but  is  of 


Uttle  use  for  the  subperitoneal,  as  the 
cavity  is  with  them  often  normal,  and 
moving  them  in  the  abdomen  does  not 
affect  the  sound  in  utero  more  than  the 
same  moving  of  an  ovarian  tumour  with  a 
short  pedicle.  The  sound  should  always 
be  used  with  extreme  care  or  it  may  give 
rise  to  very  dangerous  haemorrhage,  or,  by 
perforating  a  thinned  mucous  membrane, 
cause  sloughing  of  the  growth  and  septi- 
caemia. 

Treatment. — If  it  be  thought  advisable 
to  remove  a  subperitoneal  fibro-myoma 
which  has  a  pedicle,  the  operation  is  ex- 
actly the  same  as  Ovariotomy.  The  extrac- 
tion of  the  large  soUd  growth  will  probably 
require  a  longer  incision,  and  may  be 
facihtated  by  screwing  a  strong  corkscrew 
into  the  growth,  and  using  this  as  a  handle 
to  lift  it  out  of  the  peritoneum.  The  pe- 
dicle should  be  firmly  tied  by  a  No.  4  silk 
Hgature,  and  the  ends  of  the  Hgature  should 
then  be  threaded  into  a  strong  straight 
needle,  and  passed  through  the  pedicle  on 
the  distal  side  of  the  fii-st  tie,  and  then 
again  firmly  tied  round  each  half  of  the 
pedicle.  By  this  method  any  oozing  from 
the  transfixion  puncture  is  avoided. 

If  the  pedicle  be  very  thick,  it  may  be 
prepared  for  the  silk  Hgature  by  having  an 
elastic  Ligature  first  apphed,  or  the  wire  of 
a  serre-noeud  firmly  screwed  up,  and  then 
the  silk  is  tied  in  the  groove  thus  formed, 
the  elastic  ligature  or  wke  having  been  first 
removed. 

If  the  pedicle  be  too  thick  to  admit  of 
this  treatment,  a  temporary  elastic  ligature 
should  be  applied  roimd  the  body  of  the 
uterus,  the  tumour  cut  away,  and  two  flaps 
formed  out  of  its  pedicle  or  its  base  in  the 
uterine  waU.  These  flaps  should  then  be 
brought  together  by  a  succession  of  rows  of 
fine  sOk  sutures,  the  first  row  being  applied 
at  the  bottom  of  the  angle  between  them ; 
the  flaps  are  cut  short  and  covered  in  by  a 
second  row  apphed  in  the  middle  of  the 
flaps,  and  these  again  are  covered  in  by  a 
third  row  applied  to  the  peritoneal  edges 
(SchrcEder's  method).  In  cutting  the  flaps, 
care  should  be  taken  not  to  cut  so  deeply  as 
to  open  the  uterine  cavity. 

Submucous  fibre -myomata  which  bulge 
much  into  the  uterine  cavity,  especially  if 
the  mucous  membrane  over  them  has  ne- 
crosed, may  be  removed  by  enucleation. 
The  cervix  is  dilated  by  Hegar's  dilators, 
the  capsule  of  the  tumour  is  incised,  and 
the  growth  is  enucleated  by  the  operator's 
fingers,  which  may  be  aided  in  some  cases 
by  Thomas's  spoon-saw.  If  the  base  be 
very  broad,  it  may  be  necessary  to  divide  it 
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with  the  ^craseiir.  Bleeding  points  may 
be  touched  with  perohloride  of  iron,  or 
compressed  with  long  pressure-forceps, 
and  the  cavity  stuffed  with  plugs  of  iron 
cotton.  A  very  efficient  method  of  checking 
oozing,  and  at  the  same  time  securing 
asepticity,  is  to  plug  the  cavity  with  a 
sponge  squeezed  out  of  tincture  of  iodine. 
If  this  be  used,  it  must  be  long  enough  to 
project  thi'ough  the  cervix,  or  it  may  be 
dra^vn  within  the  cavity,  when  the  cervical 
canal  will  close  and  its  extraction  will  be 
a  matter  of  much  difliciolty.  If  it  be  left 
projecting  well  into  the  vagina,  the  uterus 
will  expel  it  in  the  course  of  twenty-four 
hom's,  or  it  can  be  easily  drawn  out.  In 
all  cases,  full  doses  of  ergot  should  be  given 
for  the  first  few  days  after  enucleation,  and 
the  vagina  must  be  frequently  syringed  out 
with  some  antiseptic  solution. 

If  the  submucous  tumour  has  a  very 
broad  base,  and  is  deeply  bedded  in  the 
uterine  wall,  it  is  better  to  treat  it  in  the 
same  way  as  the  intramural  variety — i.e. 
by  the  removal  of  the  uterine  appendages. 

If  an  intramural  fibro-myoma,  a  sub- 
mucous fibro-myoma,  or  a  general  thicken- 
ing of  the  uterine  wall  be  thought  to  neces- 
sitate operation,  the  removal  of  the  uterine 
appendages  is  the  operation  to  be  recom- 
mended. See  Utekine  Appendages,  Re- 
moval of  the. 

In  advising  this  operation,  however,  it 
is  necessary  to  explain  to  the  patient  that, 
though  it  will  probably  cm-e,  the  process  is 
a  gradual  one,  and,  also,  that  after  the  abdo- 
men is  opened  the  relation  of  the  ovaries 
and  tubes  to  the  tumour,  or  the  adhesions 
they  have  formed,  may  be  such  as  to  render 
the  operation  impossible,  or  to  make  it  more 
diJficult  and  dangerous  than  the  complete 
supra-vaginal  ablation  of  the  organ  (supra- 
vaginal hysterectomy).  In  ordinary  cases, 
the  operation  of  removal  of  the  appendages 
is  a  much  less  dangerous  one  than  a  com- 
plete supra-vaginal  hysterectomy,  but  it 
should  always  be  left  to  the  discretion  of 
the  surgeon  which  operation  he  wiU  employ, 
when  he  has  opened  the  abdominal  cavity 
and  thoroughly  examined  the  tumour. 

Fibeo-Cystomata. — These  are  rare,  and 
usually  arise  from  softening  of  a  fibro- 
myoma,  the  fluid  being  contained  in  spaces 
between  the  bundles  of  fibrous  or  muscular 
tissue,  and  large  cavities  being  formed  by 
the  absorption  of  the  intervening  trabeculoe. 
In  another  form  the  fluid  gathers  in  lymph 
spaces,  and  the  cavities  are  lined  with 
endothelium. 

The  symptoms  are  identical  with  those 
which  arise  from  the  presence  of  the  solid 


growths,  except  that  the  fibro-cysts  expand 
very  rapidly.  If  an  old  fibro-myoma  begin 
to  enlarge  quickly,  it  may  generally  be  in- 
ferred that  it  is  becoming  cystic. 

The  diagnosis,  except  in  this  last  form, 
is  very  difficult,  as  fibro-cystoma  closely 
simulates  ovarian  tumom-.  The  uterine 
sound  may  in  some  cases  aid  in  the  for- 
mation of  a  correct  opinion.  It  is  not  a 
matter  of  much  moment,  as  their  rapid 
growth  renders  it  necessary  to  remove  them 
whenever  possible.  The  operation  for  their 
removal  corresponds  vtdth  that  for  the  re- 
moval of  fibro-myomata,  except  that  they 
may  be  reduced  by  tapping  before  extrac- 
tion. Sometimes  they  are  pediculate,  and 
sometimes  they  may  be  enucleated,  but 
more  often  it  is  necessary  to  perform  com- 
plete supravaginal  hysterectomy. 

Polypi.  —  Submucous  fibro-myomata, 
which  are  in  process  of  spontaneous  enu- 
cleation, may  become  polypoid  (fibrous  poly- 
pus). They  are  often  very  large,  distending 
the  uterine  cavity  or  the  vagina,  or  even 
protruding  from  the  vulva.  They  are 
rounded  or  pja-iform  in  shape,  and  usually 
have  a  smooth  covering  derived  from  the 
mucous  membrane  of  the  uterus.  The  base 
may  be  broad  and  thick,  or  so  long  and 
narrow  that  the  gro^vth  is  entfrcly  ex- 
truded, only  its  staUr  remaining  in  the 
cavity  of  the  uterus.  As  they  are  not  very 
vascular,  the  base  or  stalk  rarely  contains 
any  large  vessels. 

Mucous  polypi  are  rarely  of  large  size, 
and  are  more  often  developed  from  the 
endometrium  than  fr-om  the  cervical  mu- 
cous membrane.  Their  structm'e  corre- 
sponds with  that  of  the  mucous  membrane 
from  which  they  spring,  and  they  are  ex- 
tremely vascular.  Pediculate  Nabothian 
follicles  and  placental  polypi  are  also  occa- 
sionally met  with,  and  their  names  suffi- 
ciently indicate  then-  origin. 

The  submucous  polypi  may  degenerate 
mto  sarcoma  or  be  sarcomatous  fr'om  the 
first,  and  are  then  apt  to  recur  after  re- 
moval. The  mucous  polypi  are  also  liable 
to  both  sarcomatous  and  caixinomatous 
degeneration. 

Symptoms. — Sometimes  polypi  give  rise 
to  no  symptoms,  or  simply  to  some  sense 
of  irritation  and  discomfort,  or  they  cause 
leucorrhoea  or  dysmenorrhoea,  but  their 
most  serious  and  common  symptom  is 
uterine  hasmorrhage ;  this  may  merely  show 
itself  as  menorrhagia,  or  metrorrhagia,  or 
there  may  be  a  constant  bloody  discharge. 

Sterility  may  be  caused  by  their  pre- 
sence, or,  if  pregnancy  occur,  they  may 
greatly  impede  delivery. 
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Diagnosis. — When  thoy  are  still  con- 
tained in  the  cavity  of  the  utenis,  it  may  be 
impossible  to  diHerentiate  them  from  other 
conditions  causing  like  symptoms,  and  the 
cervix  must  be  dilated  for  their  discovery. 
"When  they  protrude  through  the  external 
OS,  they  are  readily  recognised  either  by 
touch  or  sight.  An  inverted  uterus  may  be 
mistaken  for  a  fibrous  polypus,  but  a  care- 
ful examination  of  the  relations  of  the  mass 
at  its  neck,  and  the  passage  of  the  sound 
into  the  uterine  cavity,  should  render  the 
differential  diagnosis  easy. 

Treatment. — "When  dilatation  is  neces- 
sary, the  polypus  should  be  removed  at  the 
same  sitting,  and  it  may  be  either  twisted 
off,  cut  off  with  scissors,  or  with  the  ecraseur, 
according  to  the  size  and  vascularity  of  its 
neck.  The  mucous  polypi  may  usually  be 
tAvisted  off,  but  if  large  should  be  tied,  as 
they  are  very  vascular.  After  removal  of 
the  growth,  the  uterine  cavity  and  cervical 
canal  should  be  cleansed  with  tincture  of 
iodine,  and  it  may  be  necessary  to  adopt 
some  kind  of  plugging,  as  described  after 
the  enucleation  of  a  submucous  fibro-myo- 
ma.  If  the  polypus  be  so  large  as  to  block 
the  vagina  and  distend  the  vulva,  it  may 
be  necessary  to  cut  it  up  with  the  chain 
ecraseur,  and  remove  it  bit  by  bit  in  order 
to  obtain  access  to  its  pedicle. 

There  are  various  methods  of  dilating 
the  cervical  canal.  It  may  be  dilated  slowly 
by  sponge,  or  tangle,  or  tupelo  tents,  or  it 
may  be  dilated  at  one  sitting  by  graduated 
bougies  or  dilators,  the  patient  being  in  the 
lithotomy  position  and  anaesthetised.  The 
latter  is  far  the  safest  and  most  satisfactory 
method,  and  is  much  pleasanter  for  the 
patient.  Hcgar's  dilators  are  the  best,  and 
full  dilatation  may  generally  be  obtaiaed  in 
about  an  hour.  The  uterine  cavity  should 
always  be  sponged  out  after  their  use,  first 
with  dry  cotton  on  a  Playfair's  probe,  and 
then  with  cotton  that  has  been  dipped  into 
tincture  of  iodine.  The  vagina  should  be 
frequently  syringed  with  some  antiseptic 
solution  till  aU  discharge  ceases. 

Some  operators  prefer  the  Sims  position, 
but  the  Hthotomy  position  is  much  more 
convenient  for  the  operator,  and  it  dispenses 
with  the  need  for  the  use  of  a  speculum. 

Saecoma. — Sarcoma  of  the  uterus  is  met 
with  in  two  forms — the  diffuse  and  the  cir- 
cumscribed, and  differs  firom  carcinoma  in 
that  it  more  often  affects  the  body  than  the 
cervix. 

The  diffuse  form  arises  from  the  sub- 
epithelial coimective  tissue,  and  grows  in 
roimded  nodules  which  project  into  the 
cavity,  causing  softening  and  disintegration 
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of  the  mucous  membrane,  which  is  liable  to 
carcinomatous  degeneration ;  and  this  causes 
a  complication  which  is  very  likely  to  mask 
the  original  disease.  The  circumscribed 
form  occurs  more  often  in  the  uterine  wall, 
and  differs  firom  fibro-myoma,  as  it  has  no 
capsule. 

By  some  these  uterine  sarcomata  are 
beheved  only  to  occur  as  degenerations  of 
pre-existing  fibro-myomata,  but  this  is  very 
unlikely,  as  there  is  no  reason  why  sarcoma 
should  not  grow  from  the  cellular  tissue  of 
the  uterus  as  well  as  from  that  in  other 
situations.  The  roimd-ceU  sarcoma  is  the 
most  common  form,  but  other  varieties  are 
occasionally  met  with.  The  only  cure  for 
sarcoma  is,  as  for  carcinoma,  the  complete 
extu'pation  of  the  uterus. 

Myxoma  is  also  found,  and  may  be  a 
degeneration  of  the  connective-tissue  ele- 
ments of  a  fibro-myoma,  or  be  mixed  with 
the  ordinary  sarcoma,  as  in  other  situa- 
tions. The  myxoma  is  of  special  interest 
to  the  surgeon,  because  this  form  of  tumour 
is  not  amenable  to  treatment  by  the  re- 
moval of  the  appendages,  but  may  be  dealt 
with  by  supravaginal  hysterectomy  if  it  is 
entirely  confined  to  the  body  of  the  uterus, 
and  the  same  treatment  may  cure  the  cu'- 
cumscribed  sarcoma  if  the  operation  be  per- 
formed early  enough. 

Carcinoma. — There  are  three  varieties 
of  this  disease  which  are  generally  recog- 
nised as  affecting  the  uterus — encephaloid, 
scirrhus,  and  epitheUoma.  The  two  first 
are  really  the  same  disease,  but  the  encepha- 
loid is  softer  and  more  rapid  in  its  progi-ess 
from  the  predominance  of  the  cellular  ele- 
ments ;  while  the  scirrhus  form  is  harder 
and  slower  in  its  progress,  the  fibrous 
element  being  more  marked  than  the  cel- 
lular. Bpithehoma  also  occurs  in  two  fonns, 
one  flat  and  the  other  papillary  ;  the  former 
occurs  chiefly  in  the  cervical  canal  and  in 
the  interior  of  the  uterus,  and  the  latter 
more  often  at  the  os,  projecting  into  the 
vagina  as  the  well-known  cauliflower  ex- 
crescence. All  varieties  of  the  disease 
attack  the  cervix  much  more  often  than  the 
body  of  the  uterus. 

Causes.  —  Heredity  is  a  predisposing 
cause  in  from  seven  to  ten  per  cent,  of  all 
cases.  Age  is  also  a  predisposing  cause,  the 
vast  majority  of  cases  occm-ring  between 
thirty-five  and  seventy-five,  the  mean  be- 
tween these  extremes  being  the  most  com- 
mon period  for  its  ocom-rence.  Anything 
which  greatly  depresses  the  vital  powers 
also  appears  to  predispose  to  the  disease. 

Married  women  who  have  borne  many 
children  or  who  have  had  many  miscar- 
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riages  are  especially  liable  to  uterine  cancer, 
particulajrly  if  the  births  or  miscarriages 
have  followed  one  another  very  quickly.  It 
is  commoner  among  the  poor  than  among 
the  rich.  Erosions  and  lacerations  of  the 
cervix  and  chi'onic  uterine  catarrh  also 
favour  the  production  of  this  disease. 

Pathology. —  There  is  wide  difference 
of  opinion  as  to  the  pathology  of  uterine 
cancer.  Virchow  and  his  followers,  among 
whom  Euge  and  Veit  must  be  specially 
mentioned,  beheve  that  it  has  its  origin  in 
the  connective  tissue ;  while  Thiersch,  Wal- 
deyer,  and  others  beheve  that  it  grows  from 
the  epithehimi,  and  they  are  again  divided 
ia  opinion  as  to  the  exact  layer  of  epithe- 
Hum  from  which  it  springs. 

Symptoms. — These,  of  course,  vary  ac- 
cording to  the  stage,  situation,  and  variety 
of  the  disease.  In  the  early  stages,  haemor- 
rhage, and  pain  in  the  back,  pelvis,  and  down 
the  thighs  are  the  prominent  symptoms. 
Later,  when  ulceration  has  commenced, 
watery  discharge,  wasting  and  general  de- 
bihty,  disturbance  of  the  digestive  organs, 
yellowness  of  the  skin,  and  special  pains  ac- 
cording to  the  organs  which  are  imphcated, 
notably  of  the  bladder  and  rectum. 

In  the  stUl  more  advanced  cases,  drib- 
bling of  m'iae,  escape  of  fseces  fi-om  the 
vagina,  hydronephrosis  fr-om  obstruction  to 
the  ureters,  or  jaundice  fr-om  secondary  de- 
posits in  the  Hver,  herald  the  fatal  termina- 
tion. Peritonitis,  sudden  and  severe  haemor- 
rhage, or  thrombosis  are  among  the  rarer 
accompaniments  of  advanced  disease. 

Exhaustion,  uraemia,  septicaemia,  peri- 
tonitis, haemorrhage,  and  thrombosis  are 
the  conmaon  causes  of  death,  the  two  first 
accounting  for  the  larger  share  of  the  mor- 
tality. 

Diagnosis. — In  the  early  stages  the 
diagnosis  is  often  extremely  difficult,  espe- 
cially in  the  rare  cases  of  cancer  of  the 
body. 

The  early  stages  of  cervical  cancer  will 
have  to  be  diagnosed  from  mere  inflamma- 
tory induration  with  erosion,  from  syphilitic 
ulceration,  from  simple  hypertrophy  of  the 
cervix,  from  lupus,  from  sloughing  polypi 
or  fibro-myomata,  from  retained  portions 
of  placenta  or  membranes,  and  fr'om  sar- 
coma. If  the  disease  be  in  the  body,  it 
may  be  necessary  to  dilate  the  cervix  and 
scrape  out  a  small  portion  for  microscopical 
examination,  and,  if  in  a  more  accessible 
situation,  microscopic  investigation  will 
alone  give  a  certain  diagnosis. 

Careful  examination  of  the  pelvic  tissues 
surroimding  the  uterus,  made  both  by  the 
vagina  and  rectijm,  is  also  important. 


Treatment. — This  is  either  palliative  or 
radical;  the  former  belongs  rather  to  the 
physician,  but  may  be  briefly  referred  to. 

The  local  appUcation  of  iron  or  of  other 
styptics  and  astringents  will  be  useful  for 
checking  haemorrhage,  also  cold  appUed  to 
the  vulva  and  cold  water  injections,  ergot 
and  gallic  acid  internally;  plugging  the 
vagina  may  be  necessary,  or  the  use  of 
strong  caustics  or  of  the  actual  cautery. 
Offensive  discharge  must  be  treated  by  fre- 
quent antiseptic  injections.  Pain  must  be 
reheved  by  the  hypodermic  injection  of 
morphia,  by  atropine  and  morphia  com- 
bined, by  chloral,  and  by  sedative  pessaries. 
Iodoform  is  reputed  to  be  useful  both  for 
reheving  pain  and  as  an  antiseptic.  Chloride 
of  zinc  is  valuable  both  as  a  caustic  and 
as  a  disinfectant. 

J.  Knowsley  Thoenton. 

UTERUS,  Extirpation  of  fhe.— Abdo- 
minal Operation  (Freund's). — The  usual  in- 
cision having  been  made  through  the  parietes 
and  the  peritoneum  opened,  the  intestines  are 
di-awn  out  of  the  pelvis,  the  broad  hgaments 
are  transfixed  on  each  side  by  three  Hga- 
tm-es  which  are  made  to  interlock  when 
tied  ;  the  first  loop  passes  thi-ough  the  ova- 
rian hgament  and  edge  of  the  peritoneal 
covering  of  the  Fallopian  tube  and  secures 
the  ovarian  vessels,  the  second  loop  passes 
through  the  round  Hgament  and  secm-es 
the  pampiniform  plexus.  When  the  first 
two  loops  have  been  tied  on  each  side,  the 
ovaries  and  tubes  are  cut  away,  and  the 
uterus  is  fijrmly  drawn  up  out  of  the  pelvis 
by  a  hgature  passed  through  the  fundus,  or 
by  a  special  forceps,  and  a  transverse  in- 
cision is  made  through  the  peritoneum 
between  the  uterus  and  bladder ;  the  latter 
is  then  peeled  back,  and  the  incision  car- 
ried through  into  the  vagina.  The  uterus 
is  then  held  forwards,  and  the  peritoneum 
divided  transversely  behind  to  the  same  ex- 
tent as  in  front,  and  the  vagina  opened  into 
through  the  pouch  of  Douglas.  The  uteras  is 
now  merely  held  by  small  portions  of  tissue 
on  each  side,  which  contain  the  uterine  arte- 
ries, and  the  third  loop  of  the  broad  Hgament 
Hgatures  is  passed  through  on  each  side  into 
the  vagina,  or  from  the  vagina  by  a  special 
grooved  needle,  and  tied  roimd  the  tissues 
containing  the  uterine  arteries ;  these  small 
bridges  of  tissue  on  each  side  are  then  cut 
through  and  the  uterus  removed.  If  the 
vagina  is  large  enough  to  aUow  the  sepa- 
rated uterus  to  be  drawn  through  it,  it  is 
better  to  remove  it  by  that  outlet  than 
thi'ough  the  abdominal  incision,  as  there  is 
less  chance  of  fouling  the  wounded  tissues 
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and  peritoneum  with  the  cancerous  dis- 
charge. 

The  various  steps  of  the  operation  will 
be  facilitated  by  inserting  an  india-rubber 
bag,  with  a  tube  to  it,  into  the  rectum, 
blowing  it  up  and  tying  the  tube ;  this  raises 
the  uterus  and  appendages  out  of  the  pel- 
vis, and  may  enable  the  operator  to  dispense 
with  the  use  of  the  transfixing  ligature  or 
forceps  to  draw  up  the  uterus.  Both  these 
are  to  be  avoided  if  possible,  as  the  punc- 
tures they  make  may  allow  putrid  fluid  to 
ooze  through  on  to  the  peritoneal  surfaces, 
whilst  manipulating  the  organ  during  the 
various  steps  of  the  operation. 

"When  the  uterus  has  been  removed,  any 
bleeding  points,  not  aheady  secured  by  the 
transfixing  Ugatures,  are  tied  with  fine  car- 
bohsed  silk  Ugatures  with  their  ends  cut 
short ;  a  large  T-shaped  rubber  drainage- 
tube  is  then  placed  in  the  deep  parts  of 
the  wound  with  its  central  Hmb  protruding 
through  the  vagina,  and  the  edges  of  the 
peritoneal  wounds  are  brought  together  by 
points  of  interrupted  suture,  so  as  to  shut 
out  the  tube  and  deeper  raw  surfaces  from 
the  peritoneiun  ;  the  abdominal  incision  is 
then  closed  in  the  usual  way.  In  his  later 
operations  Fremad  has  abandoned  the  peri- 
toneal suture,  and  leaves  the  hgatures 
which  transfix  the  broad  hgaments  uncut, 
and  hanging  out  in  the  vagina.  It  is,  of 
course,  advisable  to  thoroughly  cleanse  the 
vagina,  before  the  operation,  with  a  strong 
antiseptic  irrigation,  and  the  cervical  canal 
may  be  packed  with  cotton  or  sponge  soaked 
in  a  strong  antiseptic  such  as  tincture  of 
iodine.  These  are  necessary  precautions, 
but  they  cannot  be  depended  upon  for  pre- 
venting the  access  of  septic  material  to  the 
wounded  surfaces,  sponges,  or  peritoneum 
during  the  progress  of  the  operation,  and 
the  use  of  the  spray  and  fuU  Listerian  pre- 
cautions are  therefore  not  of  the  same  im- 
portance as  in  other  abdominal  sections, 
in  which  fresh  and  pure  surfaces  only  are 
dealt  with. 

Various  modifications  have  been  sug- 
gested in  the  method  of  applying  the  hga- 
tures, but  they  are  unimportant,  and  space 
will  not  allow  their  discussion.  In  some 
cases  the  vessels  may  be  hgatured  as  they 
are  divided,  and  if  there  is  a  flaccid  abdo- 
men and  roomy  pelvis,  this  modification 
may  be  found  possible,  and  has  the  great 
advantage  of  avoiding  the  ligature  of  masses 
of  tissue  along  with  the  vessels. 

Vaginal  Operation  (Schroeder's).— The 
vagina  and  uterus  having  been  thoroughly 
cleansed  with  strong  antiseptic  solution, 
and  the  patient  placed  in  the  lithotomy 
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position  in  a  good  Ught,  the  operator  seats 
himself  in  front  of  the  perinemn  with  his 
back  to  the  window.  Seizing  the  cervix  with 
a  strong  vulseUum,  which  he  hands  to  an  as- 
sistant to  hold,  he  cuts  through  the  vaginal 
mucous  membrane  aU  round  the  cervix, 
giving  the  disease  as  wide  a  berth  as  pos- 
sible. The  pouch  of  Douglas  is  then  opened, 
and  two  fingers,  passed  in  and  over  the 
fundus  uteri  to  the  front,  enable  the  open- 
ing into  the  vagina  to  be  safely  made  be- 
tween the  uterus  and  bladder  ;  the  fundus 
is  then  retroflected  and  forced  into  the 
vagina  through  the  opening  in  the  pouch  of 
Douglas.  The  broad  hgaments  are  now 
transfixed  and  hgatured  on  each  side,  and 
the  uterus  is  drawn  down,  separated  from 
them,  and  removed.  Any  bleeding  points 
are  separately  tied  and  a  T-shaped  drainage- 
tube  introduced ;  the  broad  hgament  pedicles 
are  secured  ia  the  angles  of  the  wound  by 
a  point  or  two  of  suture  on  each  side,  or 
the  wound  may  be  left  altogether  open,  the 
drainage-tube  being  merely  packed  round 
with  antiseptic  cotton  or  gauze.  One  great 
objection  to  this  operation  is  that  the 
ovaries  and  tubes  are  usually  left  behind, 
because  if  they  are  removed  there  is  not 
room  to  secmely  hgature  the  broad  hga- 
ments, and  secondary  haemorrhage  may 
ensue.  The  leaving  of  the  ovaries  is  not 
a  matter  of  much  consequence,  but  the 
tubes  are  structures  in  direct  continuity 
with  the  uterus  and  its  lining  membrane, 
and  leaving  them  is  a  fundamental  breach 
of  the  law  which  governs  aU  operations  for 
the  removal  of  mahgnant  disease.  Struc- 
tm-es  in  coritinuity  with  the  diseased  parts, 
or,  in  other  words,  the  entire  organ  diseased, 
should  always  be  removed,  or  operative 
lorocedures  are  not  justifiable.  The  great 
danger,  in  both  the  abdominal  and  vaginal 
operations,  is  the  risk  of  including  the 
ureters,  in  the  ligatures  which  secure  the 
uterine  arteries.  That  this  is  a  real  danger 
the  autopsies  of  fatal  cases  abundantlyprove. 
Septic£emia  is  another  great  danger,  and  in 
dealing  with  necrosed  cancerous  tissues  it 
is  often  impossible  to  avoid  infection  of  the 
wounded  surfaces ;  hence,  free  drainage  ia 
an  essential  in  these  operations,  and  anti- 
septic irrigations  should  also  be  employed. 

The  vaginal  operation  is  decidedly  the 
simplest  and  least  fatal,  but  a  serious  ob- 
jection to  it  has  been  pointed  out  above, 
and,  at  present,  the  ultimate  cures  are  so  few 
that  the  resiUts  of  the  operation  cannot  be 
pronoimced  encoiu:aging.  Time  alone  can 
decide  whether  complete  extirpation  of  the 
uterus  for  cancer  is  destined  to  estabhsh 
for  itself  a  permanent  place  ia  surgery,  or 

80 


754 


Uterus,  Extirpation  of  the 


is  to  sink  into  oblivion  again,  as  it  has 
already  done  in  the  past,  after  a  very  de- 
cided attempt  to  establish  it,  though  not  on 
such  a  careM  and  scientific  basis  as  in  the 
present  revival  of  the  operation. 

PAKTiAii  Operations. — The  above  opera- 
tions are,  of  course,  the  only  procedures 
possible  when  cancer  invades  the  body  of 
the  uterus,  but  in  the  commoner  forms  of 
epitheMoma  which  attack  the  os  and  cervix, 
partial  operations  will  often  give  much  re- 
lief and  decidedly  prolong  Ufe,  while  at  the 
same  time  making  it,  while  it  lasts,  tolerable 
both  to  the  patient  and  to  her  friends. 

The  cautery,  caustics,  the  ecraseur,  the 
scissors,  and  the  knife  each  have  their 
advocates. 

The  method  introduced  by  the  late 
Marion  Sims  is  on  the  whole  the  best.  The 
diseased  parts  are  freely  cut  away  with  the 
scissors,  then  the  raw  surface  is  cm-etted 
till  healthy  tissue  is  reached,  and  the  cavity 
left  is  packed  with  iron  cotton  (subsulphate 
of  iron  one  part  to  two  of  water)  and  the 
vagina  plugged  vnth.  antiseptic  wool.  Iodo- 
form gauze  is  also  an  excellent  material.  In 
forty-eight  hours  the  plugs  and  u-on  are 
removed,  and  the  cavity  carefully  packed 
with  cotton  wrung,  almost  dry,  out  of  a 
solution  of  equal  parts  of  chloride  of  zinc 
and  water.  The  vagina  and  surroimding 
tissues  are  protected  by  being  smeared  with 
equal  parts  of  vaseline  and  bicarbonate  of 
soda,  and  the  vagina  packed  with  plugs  of 
wool  wet  with  a  solution  of  the  latter  drug. 
After  the  removal  of  these  plugs,  which 
may  be  safely  left  in  position  for  four  or 
five  days,  as  the  chloride  of  zinc  is  a  power- 
ful antiseptic,  the  vagina  is  frequently 
syi-inged  with  an  antiseptic  solution.  In 
due  time  a  thick  white  slough  of  the  waU 
of  the  cavity  separates,  either  gradually  or 
in  a  large  cast ;  the  raw  surface  is  then  care- 
fully examined,  and,  if  any  suspicious  points 
are  seen,  they  are  again  packed  with  the 
chloride  of  zinc  cotton.  Then,  from  time 
to  time  during  cicatrisation,  the  surfaces 
are  carefully  examined,  and  if  necessary  a 
ftu:ther  application  is  made.  In  ordinary 
cases  but  little  risk  attends  this  procedure, 
and  very  satisfactory  results  are  often  ob- 
tained. Care  must  be  taken,  however,  not 
to  leave  the  iron  cotton  too  long,  or  septi- 
caemia may  result,  as  mixtures  of  blood 
and  iron  seem  to  have  a  special  tendency 
to  rapid  putrefaction  when  wet.  A  good 
substitute  for  the  u'on  solution  is  the  ordi- 
nary 1-20  carbolic  lotion,  saturated  with 
pulverised  altmi.  Haemorrhage  is  rarely 
troublesome,  but  it  maybe  necessary  to  use 
forceps  or  the  actual  cautery  to  some  of  the 


bleeding  points,  before  packing  in  the  iron 
cotton.  If  the  disease  be  very  extensive- 
and  the  cutting  and  scraping  carried  far 
into  the  cavity  of  the  uterus,  care  must  be 
taken  in  packing  with  the  chloride  of  zinc, 
or  the  thin  shell  of  uterine  tissue  may  be 
perforated  and  fatal  peritonitis  result.  In 
cases  in  which  much  of  the  uterus  has  to 
be  cut  or  scraped  away  and  the  operation 
is  prolonged,  very  alarming  coUapse  some- 
times comes  on. 

Schroeder  has  introduced  two  other 
partial  operations,  which  are  worthy  of 
notice,  and  are  apphcable  according  to  the 
extent  to  which  the  disease  has  penetrated 
the  cervical  tissues. 

Amputation  of  the  vaginal  portion  is 
performed  by  dividing  the  cervix  deeply 
with  scissors  on  each  side,  so  as  to  form  an 
anterior  and  posterior  Hp,  then  removing  a 
wedge-shaped  portion  from  each  of  these 
artificial  lips,  and  uniting  the  flaps  with 
Butmres.  The  lateral  incisions  are  also 
sutured.  Supra-vaginal  amputation  of  the 
cervix  is  performed  by  drawing  the  cervix 
down  with  a  vulseUum,  dividing  the  vaginal 
mucous  membrane  round  the  base  of  the 
anterior  lip  into  the  cellular  tissue,  and 
peeling  back  the  bladder,  which  carries  with 
it  the  mreters ;  then  carrying  the  cervix 
forward,  and  incising  the  mucous  membrane 
of  the  posterior  fornix  tiU  the  ends  of  the 
incision  meet  those  made  in  the  anterior 
fornix ;  then  clearing  the  sides  of  the  cervix. 
This  is  more  difficult,  as  the  cellular  tissue 
is  dense,  and  larger  vessels  are  apt  to  be 
divided  and  should  be  ligatured.  The  cervix 
is  cut  out  by  the  knife  in  a  wedge  shape, 
and  the  anterior  cervical  wall  is  sutured 
to  the  anterior  vaginal  wall,  and  the  pos- 
terior cervical  wall  to  the  posterior  vaginal 
wall.  The  lateral  wounds  are  closed  with 
sutiures  deeply  placed,  so  as  to  control 
haemorrhage. 

In  some  cases,  the  pouch  of  Douglas  is 
opened  and  a  portion  of  it  may  have  to  be 
excised  with  the  cervix.  Schroeder  had 
thirty-three  immediate  recoveries  out  of 
thirty-seven  operations,  so  that  the  opera- 
tion is  not  so  dangerous  as  it  would  appear 
likely  to  be.     J.  Knowsley  Thornton. 

UVULA,  Diseases  of  the.— The  uvula 
in  its  normal  state  consists  of  a  thin 
mucous  membrane  superficially,  a  subjacent 
layer  of  racemose  glands,  and  the  fasciculi 
of  the  '  azygos  uvtdse  '  muscles  in  the  centre. 
Its  physiological  variations  with  regard  to 
form  and  size  are  considerable,  and  it  may 
be  congenitally  deficient,  or  may  present  a 
median  fissm'e  in  consequence  of  a  failure 
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in  the  nnion  of  its  component  halves  during 
the  process  of  development. 

As  a  dependency  of  the  velum  palati  it 
is  hable  to  aU  the  affections  of  that  structure 
{see  Palate),  and  morbid  conditions,  ex- 
tending from  adjacent  parts,  may  induce 
a  special  train  of  symptoms  referable  to  the 
uvular  lesion,  or  may  become  almost  en- 
tirely confined  to  the  appendage.  It  may 
also  become  involved  in  more  general  or 
remote  diseases,  sharing  in  the  manifesta- 
tions of  ansemia,  hypersemia,  and  anasarca ; 
deflected  to  one  or  other  side  in  facial  palsy, 
or  hanging  powerless  in  bulbar  and  some 
other  paralytic  complaints. 

The  diseases  of  the  uvula  which  require 
a  separate  consideration  are  atonic  relaxa- 
tion, chrohic  inflammation  ('  hypertrophy  '), 
and  certain  neoplasms. 

Atonic  relaxation  of  the  uvula  depends 
upon  partial  or  complete  loss  of  power  in 
the  azygos  uvulse,  a  condition  favoured  by 
musciflar  debihty,  and  usually  excited  by 
excessive  use  of  the  voice,  as  in  singers, 
pubHc  speakers,  &c. 

The  affection,  when  imassociated  with 
inflammation,  often  escapes  recognition, 
since  the  organ  may  present  no  alteration  of 
appearance  beyond  an  increase  in  length. 
It  will,  however,  be  found  that,  during  con- 
traction of  the  muscles  of  the  velum  in 
phonation,  it  hangs  almost  or  quite  motion- 
less ;  while  the,  patient  observes  that  his 
voice  has  lost  both  strength  and  quality.  In 
some  cases,  nausea  and  paroxysms  of  cough- 
ing may  be  induced  by  contact  of  the  flaccid 
appendage  with  the  pharynx  or  glottis. 

In  the  treatment  of  this  disorder,  repose 
of  the  affected  parts,  the  local  use  of  astrin- 
gents, and  the  internal  administration  of 
tonics  may  be  sufficient  to  effect  a  cm'e ;  but, 
should  these  measures  fail,  the  superfluous 
length  of  the  organ  must  be  cut  off.  This 
operation  may  be  effected  (after  the  parts 
have  been  rendered  ansesthetic  by  cocaine, 
if  necessary),  with  a  pair  of  ordinary  blimt- 
pointed  scissors,  while  the  extremity  of 
the  uvula  is  held  with  forceps;  or  use 
may  be  made  of  specially  constructed 
'uvula  scissors,'  which  seize  the  part  to 
be  removed  at  the  moment  of  cutting.  It 
entails  no  bad  after-results,  and,  although 
some  trouble  has  arisen  from  hsemorrhage 
in  exceptional  instances,  the  loss  of  blood  is 
usually  limited  to  a  few  drops.  Should  it 
be  necessary,  the  bleeding  may  be  checked 
'  by  the  appUcation  of  a  piece  of  Hnt  steeped 
in  a  strong  solution  of  perchloride  of  iron. 

Chronic  inflammation  or  '  hypertrophy  ' 
I  of  the  uvula  is  an  occasional  result  of 
repeated  catarrhal  affections  of  the  parts. 


The  uvula  imdergoes  a  persistent  enlarge- 
ment, assuming  in  some  cases  the  size  of  a 
thumb,  and  reaching  down  to  the  orifice  of 
the  glottis.  The  mucous  surface  is  usually 
red  and  dry,  and  the  muscular  movements 
are  impaired  or  lost.  Histological  examina- 
tion has  shown  that  the  morbid  changes  are 
principally  located  in  the  submucous  tissue, 
which  becomes  enormously  thickened  by 
inflammatory  proUferation,  and  the  papil- 
lary layer  of  the  mucous  membrane  is 
sHghtly  increased  in  depth.  The  muscular 
and  glandular  elements  are  little  altered. 

The  effects  are  very  variable.  In  some 
cases,  the  enlargement  may  attain  consider- 
able proportions  without  entailing  any  in- 
convenience, but  in  others  a  distressing 
train  of  symptoms  may  follow :  a  sense  of 
discomfort  in  the  throat,  as  from  the 
presence  of  a  foreign  body ;  severe  attacks  of 
coughing,  especially  on  rising  in  the  morning 
and  lying  dovm  at  night,  and  on  exposure 
to  cold  or  after  exertion  of  the  vocal  organs ; 
and  the  voice  may  become  harsh  or  hoarse 
and  more  or  less  enfeebled.  The  cough  is 
usually  of  a  pecuhar  character — ^remarkably 
metallic  and  barking,  paroxysmal,  diflicult 
to  check  when  the  fit  is  estabUshed,  and 
liable  to  terminate  in  sickness,  but  there  is 
Httle  or  no  expectoration  unless  the  con- 
dition be  complicated  with  laryngeal  or 
bronchial  catarrh.  Occasionally,  the  contact 
of  the  swollen  appendage  with  the  back  of 
the  pharynx  may  induce  frequent  hawking 
and  retching,  or  even  vomiting ;  and,  where 
the  extremity  of  the  uvula  extends  as  far  as 
the  glottis,  violent  suffocative  paroxysms 
may  be  superadded. 

In  this  state  the  patient  may  continue 
for  months  or  even  years,  alarming  himself 
and  his  friends  by  an  incessant  cough,  the 
noisy  character  of  which  is  popularly  sup- 
posed to  be  of  dire  portent ;  incapable  of 
exercising  his  vocal  functions  without 
distress ;  and  consuming  numberless  bottles 
of  useless  expectorants ;  until  the  real  nature 
of  the  complaint  is  detected  and  proper 
measures  employed,  when  the  symptoms  are 
ended  by  an  apparently  magical  cure. 

The  treatment  is  that  of  simple  relaxa- 
tion— rest  to  the  voice,  local  astringents, 
tonics,  and,  should  they  faU,  amputation  of 
the  appendage.  The  morbid  dilatation  of  the 
vessels  may  give  rise  to  some  Httle  bleeding 
when  the  redimdancy  is  cut  off,  but  this  will 
yield  readily  under  the  application  of  styptics. 

Neoplasms.  —  The  only  tumom-s  that 
have  been  found  localised  to  the  uvula  are 
small  papUlomata  and  polypi,  both  of  which 
may  be  removed  by  the  scissors. 

WiLLUM  Anderson. 
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VACCESTATIOTir  is  the  inoculation  of 
the  virus  of  cowpox.  Cowpox  is  a  vesicular 
disease  of  the  cow,  the  vesicles  appearing 
on  the  udder  and  teats  of  milch  cows,  and 
more  frequently  on  young  animals  than  on 
those  which  are  older.  Observers  describe 
the  incubation-period  of  the  so-called  na- 
tiu'al  disease  to  be  usually  of  three  or  four 
days'  duration,  while  that  which  is  known 
to  be  transmitted  by  iaoculation  by  milkers 
is  behoved  to  be  two  or  thi-ee  days  longer. 
Apart  from  this  difference,  the  subsequent 
local  manifestations  are  identical :  a  papule 
forms  which  develops,  and,  at  the  end  of  three 
or  four  days  more,  becomes  vesicular  and 
umbUicated.  Duriag  each  subsequent  day 
the  vesicle  increases  in  size,  and,  on  the 
tenth  or  eleventh  day  or  eai-lier,  an  areola 
forms  which  gradually  extends,  while  the 
contents  of  the  vesicle  become  cloudy  and 
purulent  and  the  vesicle  loses  its  umbihca- 
tion.  From  this  time  a  crust  foi-ms  over 
the  surface,  the  vesicle  becoming  dried  up 
and  disappearing,  the  crust  remaining  for 
five  or  six  days  before  it  is  finally  shed. 

The  apparent  difference  in  the  incubation- 
period,  between  the  natui-al  and  inoculated 
cowpox,  is  probably  due  to  the  fact  that 
the  moment  at  which  inoculation  takes 
place  could  not  be  ascertained,  and  if  this 
explanation  be  accepted,  the  probabihty 
becomes  greater  that  the  disease  is  com- 
municated by  inoculation  alone ;  later,  under 
the  heading  Animal  Vaccination,  it  will  be 
seen  that  the  incubation-period  of  inocu- 
lated cowpox  is  much  shorter  than  the 
period  stated.  There  is  said  also  to  be 
frequently  variation  in  the  length  of  time 
occupied  by  the  various  changes,  and  that, 
on  the  same  animal,  the  eruption  is  often 
found  to  consist  of  papules  and  vesicles 
in  different  stages  of  development ;  this  is 
probably  the  result  of  inoculation  fi'om  some 
of  the  earher  vesicles,  or  of  fresh  inocula- 
tion from  the  original  source  of  infection. 
Space  does  not  permit  a  description  of  other 
vesicular  diseases  of  the  cow,  but  it  will 
suffice  to  say  that  these  affections  are  often 
mistaken  for  cowi)ox,  and  have  thus  led  to 
some  confasion. 

There  is  much  difference  of  opinion  as  to 
the  origin  of  cowpox.  Jenner,  in  the  first 
instance,  beheved  that  it  resulted  from  the 
inoculation  of  a  vesicular  disease  of  the 


horse  known  as  '  grease.*  Subsequently,  it 
was  found  that  this  affection  was  altogether 
distinct  from  cowpox,  but  that  the  horse 
was  also  Hable  to  suffer  from  horsepox  just 
as  the  cow  was  hable  to  suffer  from  cowpox. 
In  the  horse,  however,  the  vesicles  occur 
most  fr-equently  on  the  hocks,  and  are  not 
limited  to  animals  of  the  female  sex.  It 
has  also  been  observed  that  cowpox  has 
appeared  among  herds  of  cows  who  had  not 
been  exposed,  either  directly  or  through  their 
milkers,  to  infection  from  horses.  Finally, 
experiment  has  shown  that  the  cow  can  be 
inoculated  with  horsepox  and  the  horse 
with  cowpox,  rendering  both  these  animals 
insusceptible  to  any  effect  from  further 
inoculation  by  horsepox,  cowpox,  or  small- 
pox. Horsepox  and  cowpox  may,  therefore, 
be  regarded  as  identical,  and  the  only  point 
remaining  for  discussion  is  the  relation  of 
this  affection  to  human  variola. 

Attempts  to  inoculate  the  cow  with  va- 
riolous matter  have  produced  very  different 
results  in  the  hands  of  different  experi- 
menters.  Briefly,  it  may  be  stated  that 
in  the  hands  of  many  experimenters  the 
inoculation  has  altogether  failed ;  in  the 
hands  of  others  a  papule  has  been  de- 
veloped, the  contents  of  which,  when  intro- 
duced into  the  skin  of  the  human  subject, 
have  given  rise  to  smallpox,  sometimes,  in- 
deed, after  the  vutis  has  been  transmitted 
through  several  animals  before  it  has  been 
used  for  the  inoculation  of  man ;  while  a 
few  others  have  succeeded  in  producing 
well-defined  vesicles  in  the  cow,  the  virus 
of  which  produces,  when  inoculated  into 
the  human  subject,  the  usual  manifestations 
of  vaccinia.    It  must  be  borne  in  mind 
that  the  failm'e  of  the  greater  number  of 
investigators  does  not  invahdate  the  results 
obtained  by  others.     Both  Badcock  and 
Ceely  in  England,  and  Thiele  in  Kasan, 
succeeded  in  growing  definite  vesicles  in 
heifers  by  the  inoculation  of  smallpox  virus, 
and  the  lymph  taken  from  these  vesicles 
has  been  transmitted  fr-om  child  to  child, 
producing  no  other  results  than  those 
which  follow  the  use  of  lymph  taken  from 
the  vesicles  of  cowpox.     More  recently, 
Voigt,  in  Hambui-g,  has  pubhshed  success- 
ful results  obtained  by  him  in  the  inocu- 
lation of  heifers  with  smallpox  virus.  His 
method  has  been  to  inoculate  the  animal 
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in  the  first  instance  with  variolous  matter 
and,  immediately  afterwai'ds  in  another 
part  of  the  body,  to  inoculate  the  same 
animal  with  cowpox.  The  gi'owth  of  the 
vaccine  vesicle  has  been  accompanied  by 
the  appearance  of  other  vesicles  at  the 
site  of  inoculation  with  smallpox  virus,  and 
the  lymph  taken  therefrom  has  since  been 
transmitted  thi'ough  other  animals  and 
largely  used  for  the  vaccination  of  human 
beings. 

The  question  of  the  relation  between 
cowpox  and  smallpox  may  be  found  in  the 
fiitiu'e  to  have  an  important  bearing  upon 
the  protection  which  is  afforded  by  vaccina- 
tion against  smallpox,  and  it  will  be  well, 
therefore,  to  consider  very  briefly  the  reasons 
which  exist  for  regarding  the  two  diseases 
as  identical. 

In  the  first  instance,  it  may  be  noted 
that  spontaneous  cowpox  occurs  only  in  the 
female  animal,  and  is  limited  to  the  udder 
and  teats,  man,  as  a  rule,  coming  only  into 
intimate  contact  with  the  cow  and  with  these 
parts  of  the  body  during  milking.  Again,  it 
is  deserving  of  note  that  the  horsepox  ap- 
pears in  the  horse  on  the  part  of  the  body 
which  comes  in  most  intimate  contact  with 
the  hands  of  man,  and  is  not  limited  to  the 
female,  as  in  the  cow.  Moreover,  it  is  some- 
what remarkable  that  spontaneous  cowpox 
has  become  much  less  frequent  in  England 
since  smallpox  in  rural  districts  has  become 
a  rare  event.  The  simultaneous  disappear- 
ance of  these  two  affections,  from  country 
districts,  points  strongly  to  the  probabihty 
that  man,  in  some  way  or  other,  was  con- 
cerned in  the  production  of  disease  in  the 
cow.  Whether  he  merely  acted  as  a  means 
of  conveyance  of  the  disease  from  one 
animal  to  another,  or  whether,  by  becoming 
himself  the  subject  of  inoculation,  he  com- 
municated the  affection,  or  whether  while 
suffering  from  smallpox  he  originated  the 
disease  in  the  cow,  is  not  obvious,  but  that 
he  played  some  part  in  its  production  there 
can  be  but  Uttle  doubt.  The  disappearance 
of  spontaneous  cowpox  from  England  may 
be  explained  by  the  fact  that  his  condition 
is  now  altered  by  his  vaccination  in  infancy, 
which  renders  him  less  susceptible  both  to 
subsequent  cowpox  and  smallpox,  and  there- 
fore less  able  to  act  in  this  capacity. 

The  chief  argument  against  the  identity 
of  the  virus  of  cowpox  with  that  of  small- 
pox, is  the  extreme  difficidty  with  which 
the  cow  can  be  inoculated  with  the  latter. 
In  reference  to  this  point,  some  importance 
may  perhaps  attach  to  the  fact  that  efforts 
to  inoculate  smallpox  virus  have  hitherto 
been  almost  limited  to  the  use  of  virus 


taken  from  the  general  eruption  of  small- 
pox. In  an  unvaccinated  community,  the 
occasional  inoculation  of  the  hands  of  at- 
tendants on  cases  of  smallpox  must  more 
frequently  have  taken  place  than  at  the 
present  time,  when  vaccination  is  general. 
It  may  be  that  greater  success  would  attend 
the  inoculation  of  heifers  with  virus  taken 
fi'om  the  inoculated  or  mother  vesicle  of 
inoculated  variola,  the  limited  nmnber  of 
experiments  at  Lyons  in  1865  {Menioires  et 
Comptes-Bendus  de  la  Societe  des  Sciences 
Mddicales  de  Lyon,  tome  v.)  not  sufficiently 
negativing  this  possibHity. 

This  question  is  not  of  mere  theoretical 
value.  If  there  is  any  foundation  for  the 
opinion,  which  is  held  by  some,  that  the 
humanised  lymph  now  generally  used  is 
less  protective  against  smallpox  than  in  the 
time  of  Jenner,  the  remedy  is  not  neces- 
sarily to  be  found  in  the  use  of  calf-lymph 
which  has  been  transmitted  through  num- 
bers of  animals,  but  more  probably  in  the 
use  of  lymph  which  has  been  obtained  by 
the  recent  inoculation  of  the  caK  with 
smallpox  virus.  There  is,  indeed,  no  sub- 
stantial foundation  for  the  behef  that  the 
vaccine  virus  more  natm-aUy  has  its  home 
in  the  bovine  than  in  the  human  animal. 
So  far  a  lesson  is  taught  by  the  ease  with 
which  the  virus  can  be  cultivated  in  the 
one,  and  in  the  other  an  opposite  con- 
clusion is  indicated,  and,  if  this  conclusion 
be  weU  founded,  the  resort  to  calf-lymph, 
unless  the  latter  be  recently  developed 
from  smaU-pox  virus,  is  the  adoption  of  the 
shadow  without  the  substance. 

Pathology. — The  experiments  of  Ghau- 
veau  and  Burden  Sanderson  have  proved 
that  the  vims  of  cowpox  is  particulate,  and 
that  the  clear  liquid  which  can  be  separated 
from  this  matter  by  filtration  is  inopera- 
tive. Microscopical  examination  shows  that 
the  lymph  contains  micrococci  which  may 
be  single,  in  dumb-beUs,  or  in  chains.  As 
yet  these  micrococci  have  not,  after  succes- 
sive cultl  .ition  in  nutrient  fluids,  been 
successfully  inoculated  into  man,  and  this 
final  proof  is  therefore  wanting. 

"When  vaccine  lymph  is  appUed  to  an 
abraded  and  absorbent  sm-face  in  a  human 
subject  who  has  never  suffered  from  variola, 
and  who  has  not  before  been  vaccinated,  a 
growth  of  cells,  both  in  number  and  size, 
accompanied  by  the  production  of  inter- 
cellular fluid,  takes  place  in  the  middle  layer 
of  the  rete  Malpighii,  eventually  forming 
cavities  which  are  bounded  by  cells  driven 
together  by  the  fluid.  At  the  same  time 
the  swollen  cells  burst,  adding  to  the  fluid 
in  the  cavities.  The  earlier  part  of  this  pro- 
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cess  produces  the  papule,  the  later  part 
producing  the  vesicle  which  is  subsequently 
developed.  The  next  change  is  the  forma- 
tion of  a  sHght  areola  around  the  vesicle. 
The  superficial  areola  is  accompanied  by  an 
inflammation  of  the  true  skin,  and  the  stra- 
tnm  lucidum  becomes  separated  from  the 
rete  Malpighii,  which  in  turn  has  developed 
in  it  a  new  stratum  lucidum,  any  cellular 
matter  above  it  being  included  in  the  space 
between  the  new  and  the  old.  The  sub- 
stance thus  formed  constitutes  the  scab, 
which  also  includes  the  cells  Hning  the  hair- 
foUicles  and  sweat-ducts,  and  extending 
to  a  greater  depth.  The  separation  of  the 
scab  next  takes  place,  the  shedding  of  that 
part  which  is  derived  from  the  hair-foUicles 
and  sweat-glands  giving  rise  to  the  fovea- 
tion  which  is  found  in  a  normally  con- 
stituted cicatrix. 

Excessive  inflammation  will  frequently 
lead  to  the  destruction  of  the  true  skin,  and, 
under  these  cirumstances,  the  foveation  is 
necessarily  absent,  or  the  new  stratum 
lucidrun  may  be  imperfectly  formed,  when 
exudation  will  continue  to  occur  fi:om  the 
part  which  is  deficient.  Thus  the  appear- 
ance of  the  cicatrix  may  be  accepted  as 
indicating  the  behaviom-  of  the  vesicle,  in 
BO  far  as  it  shows  not  only  the  size  of  the 
vesicle,  but  the  fact  whether  it  has  nm  a 
normal  course. 

The  constitutional  changes  that  take 
place  are  very  remarkable,  inasmuch  as 
they  render  the  individual,  at  any  rate  for 
some  time  to  come,  insusceptible  to  further 
inoculation.  These  changes  are  not  brought 
about  directly  by  the  introduction  of  the 
virus  into  the  blood,  but  are  dependent 
upon  the  growth  of  the  vesicle  in  the  skin. 
Dr.  Eobert  Cory  has  shown  this  by  a  weU- 
devised  series  of  experiments.  Dr.  Cory 
found  that  it  was  possible  to  successfully 
vaccinate  the  same  child  every  day  until 
the  ninth  day  was  reached,  after  which 
further  inoculation  became  impossible.  Ve- 
sicles, produced  by  inoculation  on  the  later 
days,  overtook  in  their  development  those 
produced  by  inoculation  on  the  earher 
days,  so  that  all  arrived  at  maturity  at  the 
same  time.  Thus,  it  was  found  that  the 
subsequent  course  of  any  one  vesicle  was 
entirely  dependent  upon  the  stage  of  de- 
velopment of  the  first  vesicle,  at  the  time  of 
the  subsequent  inoculation.  A  further  ex- 
periment consisted  of  the  vaccination  of 
children  having  supernumerary  fingers  upon 
those  fingers,  and  of  then-  subsequent  am- 
putation before  the  vesicle  had  arrived  at 
maturity.  When  these  children  were  again 
vaccinated,  a  month  after  the  amputation. 


it  was  found  that  the  vesicles  resulting  ran 
a  course  which  was  identical  with  the  course 
they  would  have  had,  if  the  second  inocula- 
tion had  taken  place  on  the  day  on  which 
the  supernumerary  finger  was  amputated, 
and  if  the  amputation  had  not  taken  place : 
proving  that  the  amount  of  protection  was 
directly  influenced  by  the  stage  of  de- 
velopment of  the  first  vesicle,  and  was 
arrested  by  its  removal. 

Symptoms. — The  local  appearances  have 
already  been  indicated  under  the  heading 
of  pathology.  In  more  detail,  they  consist 
of  the  formation  of  a  papular  elevation  on 
the  second  or  third  day  after  inoculation, 
often  attended  by  local  irritation ;  the  papule 
gradually  increases  in  size,  and  on  the  fifth 
or  sixth  day  becomes  vesicular.  The  vesicle 
develops  imtil  the  eighth  day,  when  it  has 
a  bright  pearly  appearance,  a  depressed 
centre,  and  in  the  latter  pai-t  of  that  day  or 
the  beginning  of  the  next  commences  to  be 
Burroxmded  by  an  areola. 

The  areola  increases  until  the  tenth  day, 
when  it  is  usually  about  two  inches  in 
width,  measuring  from  the  vesicle;  the 
vesicle  then  becomes  cloudy,  dark  in  the 
centre,  and  begins  to  scab,  the  areola  at  the 
same  time  fading.  The  scab  usually  falls 
about  the  twenty-fii"st  to  the  twenty-fifth 
day  from  the  time  of  inoculation,  leaving  a 
depressed  sore  having  a  definite  outhne, 
and  its  surface  covered  with  a  number 
of  minute  depressions,  forming  the  fovea- 
tion which  is  characteristic  of  the  vaccina- 
tion scar.  The  general  symptoms  are,  as  a 
rule,  but  very  trifling:  there  is  often  a  slight 
increase  of  temperature  of  the  body  in  the 
latter  half  of  the  first  week  and  lasting  until 
the  seventh  or  eighth  day,  when  the  tem- 
perature falls,  a  further  rise  taking  place 
about  the  ninth  day  and  lasting  but  a  few 
hours ;  in  some  cases  there  is  a  distinct 
feeHng  of  indisposition,  especially  about  the 
ninth  or  tenth  day. 

From  this  com-se  there  may  be  severa] 
departures,  due  to  conditions  pecuhar  to  the 
lymph  and  to  conditions  pecuhar  to  the 
chUd. 

The  vesicle  may  be  retarded  in  its  de- 
velopment, not  arriving  at  maturity  until 
twenty-fom*  or  forty-eight  hom-s  alter  the 
eighth  day,  but,  apart  fi-om  this,  going 
through  the  usual  com-se.  Cases  are  also 
said  to  have  occurred  in  which  no  result 
followed  the  inoculation  for  some  weeks, 
but  after  this  period  vesicles  eventually 
were  formed ;  such  cases  must,  however, 
be  exceedingly  rare.  Other  cases  occasion- 
ally occur  where  the  inoculation  has  appa- 
rently produced  no  results,  but,  after  further 
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vaccination  on  the  eighth  day,  vesicles  ap- 
pear at  the  site  of  the  first  inoculation. 
The  formation  of  the  areola  is  occasionally 
postponed  or  prevented  by  the  child  being 
nnder  the  influence  of  mercurial  treatment. 
The  formation  of  an  early  areola,  and  the 
more  rapid  development  of  the  various 
stages,  wUl  result  when  the  child  has  an 
irritable  or  eczematous  sldn,  or  if  it  has 
been  unsuccessfully  vaccinated  a  short  time 
before,  or  when  care  is  not  taken  to  select  I 
lymph  from  vesicles  innning  a  normal 
course,  the  use  of  such  lymph  being  often 
attended  also  by  failure  to  produce  any 
residt.  Such  lymph  will  sometimes  caiise 
distinctly  irritant  effects  ;  eczematous  chil- 
dren are  especially  susceptible  to  such  influ- 
ences, and  .even  when  lymph  is  used  which 
in  healthy  children  produces  absolutely  nor- 
mal results.  That  the  lymph  itself  some- 
times contains  the  elements  for  producing 
irritative  results,  is  obvious  from  the  fact 
that,  of  a  number  of  children  vaccinated 
from  the  same  vaccinifer,  several  may  be 
thus  affected  at  the  same  time. 

The  behaviour  of  the  vesicle  in  such 
cases  is  as  follows : — On  the  eighth  day 
there  is  often  no  abnormal  appearance  be- 
yond, perhaps,  the  existence  of  a  somewhat 
larger  areola  than  usual ;  but,  on  the  tenth 
day,  the  areola  becomes  extensive,  spread- 
ing over  the  arm.  At  the  same  time, 
supernumerary  vesicles  appear  in  the  neigh- 
bourhood of  the-  primary  vesicles,  and  the 
whole  number  coalesce,  forming  a  large 
bleb,  which  scabs  and  constitutes  a  thick 
crust,  from  beneath  which  there  is  an  offen- 
sive discharge,  leaving  eventually  a  deep 
unhealthy-looking  ulcer.  These  symptoms 
are  almost  invariably  attended  by  the  ap- 
pearance, on  the  tenth  day,  of  a  general 
eruption  of  vaccirda  lichen,  to  be  hereafter 
described.  In  the  latter  part  of  the  second 
week,  fugitive  patches  of  erythema  occa- 
sionally appear  on  the  extremities  and  other 
parts  of  the  body,  and  may  be  mistaken  for 
erysipelas,  which  they  somewhat  resemble. 
Lymph  may,  however,  show  its  irritative 
quaUties  at  an  earlier  date  than  this ;  thus, 
there  may  be  on  the  eighth  day  a  large 
areola,  the  vesicles  at  the  same  time  being 
broken  and  discharging  freely  a  serous  fluid. 
Such  cases  can,  however,  only  result  when 
every  regulation  for  the  selection  of  proper 
lymph  for  vaccination  is  disregarded. 

The  vaccine  vesicle,  and  especiaUy  in 
children  with  irritable  skins,  occasionally 
differs  in  other  respects  from  normal  vesi- 
cles :  thus,  the  vesicle  may  never '  fully 
develop,  but,  while  spreading  from  the 
edges,  is  flat  and  depressed,  and  has  a 


gi-ey-brown  appearance ;  it  does  not  properly 
scab  over,  but  the  scab  becomes  detached 
piecemeal,  leaving  an  unhealthy  indolent 
sore,  which  is  often  of  considerable  dm-a- 
tion  before  cicatrisation  finally  takes  place, 
the  surface  later  becoming  sometimes 
covered  with  large  granulations,  which  rise 
up  above  the  level  of  the  skin  and  exude 
moistm-e.  A  further  irregularity  may  occur, 
at  the  time  of  separation  of  the  normal 
crust,  by  the  formation  of  another  from  the 
discharge  of  the  siurface  beneath;  under 
these  circumstances,  the  second  crust  will 
remain  an  indefinite  time  and  often  has 
eventually  to  be  removed  by  poulticing. 

Treatment. — The  normal  vesicle  re- 
quires no  interference.  The  day  after  the 
inoculation  has  taken  place,  the  surface 
may  be  sponged  gently  to  remove  any 
coagulated  blood  which  may  have  collected 
at  the  site  of  operation.  After  this,  it 
should  be  protected  by  a  soft  piece  of  clean 
linen,  and  every  care  taken  to  prevent  in- 
jury from  rubbing  and  scratching.  Shields 
should  never  be  worn ;  they  constantly  be- 
come displaced,  and  by  pressure  often 
interfere  with  the  circulation.  It  is  not 
tmcommon  to  find  them  used  for  one  case 
after  another,  and  thus  they  become  soiled 
with  animal  matter  and  are  a  very  possible 
source  of  danger.  Poulticing  and  moisten- 
ing the  vesicle  should  be  avoided ;  this 
practice  interferes  with  the  natural  process 
of  scabbing,  and  poulticing  frequently  leads 
to  the  whole  vesicle  sloughing  out,  leaving 
a  deep  ulcer.  In  cases  where  the  crusts 
have  run  together  and  a  thick  mass  is 
formed,  sufficient  time  should  be  given  to 
allow  this  to  separate  ;  if,  however,  the 
separation  is  unduly  delayed,  and  at  the 
same  time  an  offensive  discharge  escapes 
from  beneath,  the  whole  shoiild  be  poulticed 
until  the  crust  separates,  and  the  remain- 
ing ulcer  dressed  with  lint  and  zinc  oint- 
ment. When  the  scab  has  either  not 
formed  properly  or  has  separated  pre- 
maturely, leaving  an  unhealthy-looking 
ulcer,  zinc  ointment  dressing  wUl  be  found 
to  answer  exceedingly  well. 

Eruptions. — The  vaccination  of  infants 
is  occasionally  followed  by  cutaneous  erup- 
tions. Those  most  common  are  roseola 
and  vaccinia  Uchen,  occurring  usually  fr'om 
the  seventh  to  the  tenth  day  after  vaccina- 
tion. The  former  appears  in  slightly  raised 
erythematous  patches  over  the  chest,  back, 
and  extremities,  but  in  the  course  of  a  day 
or  two  the  eruption  fades.  Vaccinia  lichen 
also  appears  about  the  same  time,  usually, 
and  is  often  associated  with  the  roseolous 
rash.    It  appears  in  the  form  of  numerous 
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minute  papules  on  the  face,  chest,  back, 
and  the  front  of  the  limbs;  often  the 
papules  become  vesicular,  resembling  the 
vesicular  rash  which  occasionally  occurs 
in  scarlatina.  In  most  cases  the  eruption 
lasts  but  two  or  three  days,  and  then 
gradually  fades ;  in  certain  exceptional  cases 
the  vesicles  on  the  foot  and  face  become 
much  increased  in  size,  and  are  somewhat 
persistent.  Later  erythematous  blushes 
have  been  already  alluded  to.  Eczema- 
tous  rashes  are  also  occasionally  produced, 
usually  from  the  seventh  to  the  tenth  day 
after  vaccination,  in  eczematous  children, 
the  fissm-es  behind  the  ears,  which  are 
often  foimd  in  such  children,  at  the  same 
time  increasing  and  discharging  serous  fluid. 

Syphilitic  children  in  their  twcn  may 
suffer  from  syphihtio  eruptions.  Vacci- 
nation-Syphilis is  treated  of  later  on, 
but  it  may  be  stated  here  that  the  inocu- 
lation of  syphilitic  virus  at  the  time  of 
vaccination  does  not  immediately  show  it- 
self, but  usually,  after  the  scab  has  formed, 
some  ulceration  takes  place  at  the  site  of 
the  cicatrix,  and  later  the  specific  eruption 
makes  its  appearance.  Apart  from  this, 
however,  specific  eruptions  occasionally 
appear  about  the  tenth  day  after  the 
vaccination  of  a  previously  syphilitic  child. 
In  these  cases  there  is  no  special  appear- 
ance about  the  vesicle,  which  runs  a  normal 
course.  The  vaccination  has  simply  been 
the  occasion  of  the  appearance  of  the  symp- 
toms. The  writer  holds  that  the  lymph 
may  be  eliminated  from  suspicion,  as  the 
same  event  will  equally  occur  after  the 
use  of  calf-lymph.  Erysipelatous  eruptions 
may  result  from  the  inoculation  of  ery- 
sipelatous matter  at  the  moment  of  vacci- 
nation, or  later  when  the  vesicle  is  opened 
for  the  collection  of  lymph ;  or  it  may  occur 
at  any  time  if  the  vesicle  be  broken  and  the 
child  exposed  to  the  infection  of  erysipelas, 
even  at  the  time  of  the  separation  of  the 
crust,  should  the  subjacent  tissues  be  not 
entirely  healed. 

These  eruptions  may  be  treated  on 
general  principles,  altogether  apart  from 
any  consideration  of  the  fact  that  the  child 
has  been  recently  vaccinated. 

Selection  of  Lymph. — Lymph,  which 
is  intended  for  vaccination,  should  be  taken 
from  vesicles  not  later  than  the  eighth  day 
after  inoculation — i.e.  on  the  day  week  of 
operation — and  only  from  perfectly  healthy 
infants  having  a  good  family  history.  The 
child  should  be  carefully  examined  as  to 
physiognomy,  skin-eruptions,  snufifles,  and 
all  other  signs  of  syphilis,  the  buttocks  and  1 
arms  should  be  inspected,  and  any  appear-  | 


ance  which  gives  rise  to  the  least  doubt  or 
suspicion  should  be  a  reason  for  the  lymph 
being  condemned.  Lymph  should  only  be 
taken  from  the  primary  vaccination  vesicles 
of  infants,  and  never  from  older  persons  or 
from  any  child  imdergoing  re-vacciaation. 
The  vesicle  should  have  run  a  normal  course 
and  be  normal  in  appearance,  clear,  pearly 
white,  and  no  lymph  should  be  taken  rf 
any  one  of  the  other  vesicles  is  broken  or 
is  abnormal  in  appearance.  There  should 
be  but  little  areola.  It  is  commonly  re- 
commended that  lymph  shoidd  only  be 
taken  from  vesicles  absolutely  without 
areola;  but  this  rule  has  been  departed 
fi'om  by  experienced  vacciaators,  who  do 
not  discard  a  vesicle  on  account  of  a  com- 
mencing areola.  Indeed,  the  best  results 
are  often  obtained  when  there  is  an  areola 
which  is  of  limited  area,  of  a  bright  colour, 
and  when  it  is  accompanied  by  the  appear- 
ance of  slight  papular  elevations,  which 
may  occasionally  be  interspersed  with  mi- 
nute vesicles  on  the  sm-face  surroimding  the 
vesicle. 

While  the  general  rule  must  be  laid 
down  that  the  lymph  should  be  perfectly 
clear  and  translucent,  it  must  be  admitted 
that  cloudiness  may  exist,  which  does  not 
interfere  with  the  production  of  perfectly 
normal  vesicles ;  lymph  which  flows  rapidly 
should  be  distrusted,  it  is  often  of  poor 
quality  and  likely  to  lead  to  failure.  Too 
much  lymph  should  not  be  collected  fr-om 
any  one  vesicle ;  as  the  lymph  exudes 
from  the  vesicle  after  puncture,  it  is  some- 
times replaced  by  serum,  which  necessarily 
dilutes  the  virus,  and  it  is  therefore  well  to 
abide  by  the  official  recommendation : '  From 
such  a  vesicle  as  vaccination  by  puncture 
commonly  produces,  do  not,  under  ordinary 
circumstances,  take  more  lymph  than  will 
suffice  for  the  immediate  vaccination  of 
five  subjects,  or  for  the  charging  of  seven 
ivory  points,  or  for  the  filling  of  three 
capillary  tubes ;  and  from  larger  or  smaller 
vesicles  take  only  in  like  proportion  to 
their  size.  Never  squeeze  or  drain  any 
vesicle.' 

PreccmiUons  as  to  Vaccinee, — The  best 
age  for  the  vaccination  of  infants  is  before 
the  begioning  of  dentition  ;  the  law,  there- 
fore, wisely  requires  the  vaccination  of 
children  before  the  end  of  the  third  month, 
but  there  is  no  reason  why  it  should  not 
be  performed  earlier.  There  does  not 
appear  to  be  any  special  risk  attaching  to 
the  vaccination  of  infants  only  a  few  days 
old,  nor  is  this  early  period  a  reason  for 
vaccinating  less  efficiently  than  at  a  riper 
age.    Except  in  cases  where  there  is  im- 
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mediate  risk  of  exposure  to  infection  of 
smallpox,  only  healthy  subjects  should  be 
vaccinated.  The  chUd  shoiild,  therefore,  be 
in  good  health  and  free  from  any  sign  of 
eczema,  such,  for  instance,  as  fissm-es  be- 
hind the  ears.  No  child  should  be  vacci- 
nated who  is  exposed  to  contact  with  any 
of  the  acute  infectious  diseases  but  small- 
pox, and  the  infection  of  erysipelas  should 
be  especially  avoided. 

Method  of  Operation. — A  great  variety 
of  instrmnents  have  been  invented  for  the 
inoculation  of  vaccine  lymph.  It  is  un- 
necessary to  describe  them  in  detail :  many 
are  constructed  with  a  groove  which  is 
intended  to  hold  the  lymph,  and  to  give 
opportunity  for  its  better  introduction  at 
the  moment  of  incision.  It  must  be  re- 
membered that  any  such  irregularity  of 
the  surface  serves  also  to  retain  other 
matter,  and  to  interfere  with  the  proper 
cleanliness  of  the  instrument;  such  ap- 
paratus should,  therefore,  not  be  used. 
There  is  no  better  instrument  than  an 
ordinary  bleeding  lancet,  which  is  not  too 
sharp.  The  sharper  the  blade,  the  greater 
will  be  the  haemorrhage  resulting  from  its 
use ;  and  excess  of  bleeding  is  not  only  on 
sentimental  grounds  to  be  avoided,  but  it 
has  also  a  tendency  to  wash  out  the  lymph. 
The  only  appliances  which  are  necessary 
are  the  lancet,  a  clean  napkin,  and  a  small 
basin  or  glass  of  water.  In  the  perform- 
ance of  the  operation,  the  vesicle  of  the 
vaccinifer  should  be  carefully  pimctured  in 
a  number  of  places,  the  greatest  care  being 
taken  to  avoid  the  drawing  of  blood. 
Should  there  be  the  least  appearance  of 
blood  in  the  lymph  which  exudes,  the 
vesicle  should  be  abandoned,  and  the  lancet 
carefully  cleaned. 

Assimiing  no  such  accident  to  happen,  a 
globule  of  lymph  should  be  taken  upon  the 
point  of  the  lancet,  the  arm  of  the  vacci- 
nee  should  be  firmly  grasped  by  the  left 
hand  of  the  operator,  the  skin  of  the  child 
at  the  site  of  inoculation  being  stretched 
between  his  fingers  and  thumb.  The 
lymph  may  be  inserted  by  puncture,  by 
a  series  of  scratches,  or  by  both  methods. 
At  the  moment  of  puncture  the  lancet 
should  be  half-turned,  so  that  the  edges  of 
the  blade  open  the  small  wound  which  has 
been  made,  and,  during  scratching,  the 
blade  should  not  be  held  at  right  angles  to 
the  skki,  but  obHquely,  in  order  that  a 
larger  amount  of  absorbent  stirface  may  be 
produced  by  each  scratch.  The  amount  of 
surface  to  be  covered  by  the  scrat6hing 
must  necessarily  depend  upon  the  size  of 
the  vesicle  it  is  intended  to  produce. 


Lymph  from  more  than  one  vaccinifer 
should  never  be  used  for  the  vaccination  of 
the  same  chUd.  A  caution  is  needed  as  to 
the  mode  of  transference  of  the  lymph 
from  the  vaccinifer  to  the  vaccinee.  The 
lancet  should  be  charged  with  sufficient 
lymph  to  enable  the  operation  to  be  com- 
pleted without  the  necessity  of  retm'ning 
to  the  vaccinifer  for  more.  Should,  how- 
ever, this  necessity  arise,  the  lancet  should 
be  dipped  in  the  water  and  carefully  vriped, 
to  prevent  communication  to  the  vaccinifer 
of  any  blood  or  other  matter  fi'om  the  vac- 
cinee, where  it  might  not  oiily  cause  injtiry 
to  the  vaccinifer,  but  to  other  children 
vaccinated  from  him.  In  direct  arm-to- 
arm  vaccination,  ivory  or  bone  points  should 
never  be  used  for  this  purpose  instead  of 
the  lancet.  They  can  never  be  properly 
cleaned,  but  are  hable  to  retain  animal 
matter  about  them,  and  have  indeed  been 
a  potent  source  of  mischief. 

If  lymph  is  about  to  be  used  which  is 
stored  in  capillary  tubes  or  on  ivory  points, 
the  procedure  is  necessarily  a  little  different. 
If  stored  in  tubes,  both  ends  should  be 
broken  off,  and  the  lymph  blovm  on  to  the 
point  of  the  lancet  and  immediately  inserted. 
If  stored  in  points  charged  with  human- 
ised lymph,  it  is  sufficient  to  rub  the  point 
over  the  excoriated  surface,  the  blood  which 
is  dravra  providing  enough  moisture  to 
remove  the  lymph  from  the  point.  In  the 
case  of  points  charged  with  calf-lymph,  it 
is  desirable  to  dip  the  charged  end,  which 
adheres  more  firrnly  to  the  ivory,  momen- 
tarily into  water,  to  shake  off  immediately 
the  superfluous  moistm-e,  and  to  allow  the 
point  to  remain  for  a  few  minutes  before  it 
is  rubbed  over  the  surface. 

The  important  question  of  the  size  and 
number  of  the  vesicles  which  must  be 
produced  has  to  be  considered.  There  is 
too  much  tendency  at  the  present  time  to 
forget  the  sole  object  of  vaccination — the 
protection  against  smallpox — and  to  con- 
sider only  the  requirements  of  the  law,  which 
does  not  specify  the  details  of  size  and 
quaUty  of  the  vesicle.  The  duty  of  the  prac- 
titioner is  obviously  to  vaccinate  in  such  a 
manner  that  the  infant  shall  be  protected,  if 
possible,  for  life,  and  certainly  until  it  has 
arrived  at  an  age  when  it  can  decide  for  it- 
self whether  the  protection  shall  be  renewed. 
To  yield  to  the  oft-made  suggestion  of  the 
mother  to  vaccinate  the  child  in  few  places, 
is  to  be  guilty  of  a  breach  of  duty  to  the 
patient.  The  production  of  one  small  vesicle 
will  imdonbtedly  render  the  child  absolutely 
insusceptible  to  smallpox,  but  for  a  time 
only;  the  return  to  susceptibility  occurs 
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more  rapidly  than  when  the  vaccination  is 
more  efficient.  The  statistics  of  every  small- 
pox hospital,  which  have  been  tabulated, 
teU  the  same  story,  that  the  severity  of 
attack  and  mortality  from  smallpox  occur- 
ring in  vaccinated  persons  is  inversely  pro- 
portionate to  the  number  and  quality  of  the 
vaccination  cicatrices.  The  official  memo- 
randum. Instructions  to  Vaccinators  zmder 
Contract,  recommends :  'In  all  ordinary 
cases  of  primary  vaccination,  if  you  vaccinate 
by  separate  punctures,  make  such  punctures 
as  will  produce  at  least  four  separate  good- 
sized  vesicles,  not  less  than  half  an  inch 
from  one  another ;  or,  if  you  vaccinate 
otherwise  than  by  separate  punctures,  take 
care  to  produce  local  effects  equal  to  those 
just  mentioned.'  Again,  the  award  to  pubhc 
vaccinators,  for  vaccination  of  the  first  grade, 
is  only  given  when  the  scars  produced  are 
weU-marked  in  their  foveation,  and  have 


collectively  at  least  half  a  square  inch  ot 
total  area. 

It  is,  however,  necessary  to  ascertain 
whether  the  same  amoimt  of  protection  is 
afforded  by  a  vesicle  producing  one  large 
cicatrix  as  by  several  which  together  cause 
a  smaller  cicatricial  area.  The  data  upon 
which  an  opinion  can  be  expressed  is  not 
yet  sufficient  for  such  opinion  to  be  very 
definite ;  but  a  lesson  may  perhaps  be 
learnt  from  the  behaviour  of  the  vesicle,  ia 
revaccination  of  persons  whose  primary 
vaccination  in  infancy  was  of  such  a  cha- 
racter as  to  leave  one  large  cicatrix  having 
a  large  superficial  area,  and  comparing 
these  results  with  the  behaviour  of  the 
vesicle  in  revacciaation  of  other  persons 
whose  primary  vaccitiation  produced  three 
small  vesicles,  leaving  cicatrices  whose 
aggregate  did  not  exceed  the  area  of  the 
one  large  cicatrix. 


Eesults  of  Eevacoination  of  Persons  aged  from  Ten  to  Thirty  Years. 


Cases  in  which  the  areola 
of  the  revaccination  de- 
clined on  the  eighth  day 
or  earlier,  and  were  there- 
fore further  removed  from 
condition  of  complete  sus- 
ceptibility 

Cases  in  which  the  areola  of 
revaccination  declined  after 
the  eighth  day,  and  there- 
fore more  nearly  approached 
complete  susceptibility 

Possessing  one  primary  vaccination  cica- 
trix having  a  diameter  of  five-eighths 
of  an  inch  or  more  .... 

Possessing    three  primary  vaccination 
cicatrices  each  having  a  diameter  of 
three-eighths  of  an  inch  or  less  . 

11,  or  Jfi  j)er  cent. 
119,  or  67  „ 

12,  or  S2  per  cent. 
58,  or  33  „ 

Possessing  one  primary  vaccination  cica- 
trix having  a  diameter  of  half  an  inch 

Possessing   three   primary  vaccination 
cicatrices  each  having  a  diameter  of 
a  quarter- inch  or  less  .... 

17,  or  53  „ 
49,  or  73 

15,  or  47  „ 

16,  or  25  „ 

It  will  be  seen  by  the  above,  that  the 
protection  afforded  by  primary  vaccination 
has  lasted  longer  where  the  cicatrices  are 
numerous  and  small,  than  where  there  is 
but  one  large  cicatrix.  The  numbers  on 
which  the  percentages  are  calculated  are 
rmdoubtedly  small,  but  there  is,  nevertheless, 
sufficient  uniformity  in  the  result  to  warrant 
the  belief  that  one  large  vesicle  wiU  protect 
less  than  three  smaller  vesicles,  although 
the  aggregate  cicatrices  of  these  may  be 
smaller  than  the  cicatrix  of  the  one  large 
vesicle. 

The  writer  does  not  propose  to  theorise 
upon  this  point ;  it  is  sufficient  to  state,  for 
practical  purposes,  that  not  less  than  four 
vesicles  should  be  produced,  the  combined 


resulting  cicatrices  of  which  would  not  be 
less  than  one  half  of  a  square  inch  in  area. 

To  ensure  that  the  operation  shall  suc- 
cessfully produce  these  results,  the  vaccina- 
tion should  always  be  done,  when  possible, 
dfrectly  fr'om  arm  to  arm,  and  vtdthout  resort 
to  the  use  of  stored  lymph.  Arm-to-arm 
vaccination  in  the  hands  of  a  good  operator 
will  be  attended  by  the  production  of  not 
less  than  97  or  98  vesicles  in  every  100  in- 
sertions, while  the  use  of  stored  lymph  will 
reduce  this  success  by  25  or  30  per  cent. 
In  thickly  populated  communities,  no  diffi- 
culty will  be  encoimtered  in  vaccinatiog, 
week  by  week,  fi-om  the  arms  of  childi-en 
inoculated  during  the  previous  week ;  but 
in  more  sparsely  inhabited  districts,  where 
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ic  three  or  four  children  would  be  vac- 
nated  every  week,  it  is  better  not  to 
tempt  to  carry  on  weekly  vaccination 
iroughout  the  whole  year,  but  to  do  so 
dy  dining  some  portion  of  the  year,  so  as 
ensure  a  larger  number  of  vaccinations 
I  each  day.  It  is  often  necessaiy,  under 
ese  circimastances,  to  resort  to  stored 
.nph  for  the  purpose  of  beginning  the 
l  ies,  but  its  use  should  be  limited  to  this 
)ject. 

Eevaccination. — ^When  a  person  is  vac- 
nated,  complete  protection  is  afforded 
,'ainst  smallpox.  Of  this  the  best  evidence 
,  that  it  is  impossible  to  produce  any  re- 
dt  by  the  subsequent  inoculation  of  the 
nallpox  virus,  but,  as  time  goes  on,  there 

a  gi'adual  return  to  susceptibihty.  This 

particularly  well  shown  ia  the  effect 
hich  the  vaccination  of  persons  at  the 
me  of  infancy  has  had  upon  the  ages  of 
ath  from  smallpox.  In  pre-vacciaation 
lues,  the  itoajority  of  children  born  were 
tacked  with  smallpox  before  reaching  the 
,0  of  four  years,  and,  after  a  terrible  loss 

life,  the  majority  of  the  remainder  were 
ft  protected  by  this  attack  from  subse- 
aent  attack.  Vaccination  does  not  appear 
'  produce  such  permanently  protective 
suits  as  smallpox,  and,  hence,  the  ditninti- 
on  of  death  from  smallpox  in  early  Ufe, 
hich  has  resulted  from  vacciaation  in 
ifancy,  has  been  attended  by  an  increasing 
■ath-rate  from  sihallpox  amongst  people 

the  later  period.   This  is  best  shown  by 
[lie  following  table,  which  is  extracted  from 
lie  Foriy-third  Annual  Report  of  the 
"egistrar-General  of  Births,  Deaths,  and 
'arriages  in  England,  and  which  illustrates 
e  period  of  hfe  at  which  vaccinated  and 
iivaccinated  people  respectively  die  from 
aaUpox. 

'rPi)ort'wn  of  deatJis  wider  and  over  fifteen 
years  of  age  per  1,000  deaths  from  smalliwx, 
in  vaccinated  and  unvaccinated  persons  re- 
spectively •■  — 

Ago  UnTaccinatcd  Vaccinated 

Under  fifteen  .  .  672  .  .  334 
Over  fifteen  ...    328    .    .  666 

1,000  1,000 

The  question  necessarily  arises  duiing 
t-ow  long  a  period  does  vaccination  afford 
otection,  for  it  is  obvious  that  protection 
be  renewed  by  revaccination. 
There  is  no  doubt  that  this  must,  to 
e  extent,  depend  upon  conditions  pecu- 
to  the  individual,  but  is  also  dependent 
a  very  important  degree  upon  the 
aracter  of  the  first  vaccination.    This  is 


shown  by  the  evidence  derived  from  small- 
pox hospitals,  which  proves  that  the  severity 
of  illness  of  a  person,  suffering  from  small- 
pox, and  the  probabilities  of  death  are 
dependent  upon  the  number,  size,  and 
quaUty  of  the  vaccination  cicatrices,  and 
the  interval  which  has  elapsed  between  the 
time  of  vaccination  and  the  attack  of  small- 
pox. In  this  connection  may  be  cited  the 
statistics  of  GoUie,  Gayton,  McCombie,  and 
Marson,  the  three  first  pubhshed  in  the 
reports  of  the  Metropohtan  Asylums  Board. 

A  lesson  may  also  be  learnt  from  the 
number  of  persons  admitted  into  the  small- 
pox hospitals  with  good  and  indifferent 
vaccination-marks,  and  for  this  purpose  it 
will  be  sufficient  to  study  the  statistics  of 
Dr.  Gayton,  which  relate  to  the  cases  which 
came  under  his  personal  observation.  The 
writer  of  the  present  article  has  con- 
structed from  these  statistics  the  following 
diagi-am,  which  represents  the  niunber  of 
males  and  females,  with  good  and  indiffe- 
rent primary  vaccination  cicatrices  respec- 
tively, at  each  quinquenniad  of  life  in  each 
1,000  of  total  admissions  which  were  re- 
ceived into  the  hospital. 

The  numbers  have  been  corrected  vrith 
a  view  to  showing  what  is  the  effect  upon 
equal  populations  at  each  age  period,  and  it 
has  been  assumed  that  the  numbers  of 
persons  with  good  and  indifferent  marks 
in  the  population  have  been  equal.  As  a 
matter  of  fact,  the  number  of  persons  with 
good  marks  is  in  excess  of  those  with  in- 
different marks ;  but  inasmuch  as  the  pro- 
portion between  the  two  is  not  accurately 
known,  it  has  been  thought  better  to  regard 
them  as  equal.  But  it  may  be  borne  in  mind 
that  in  reahty  the  diagram  shows,  in  con- 
sequence, an  exaggerated  number  of  admis- 
sions with  good  marks  in  proportion  to 
those  with  indifferent  marks,  but  the  diagram 
as  regards  males  and  females  of  each  class 
is  probably  strictly  comparable  (p.  764). 

It  may  be  assumed  for  all  practical  pur- 
poses that  the  community  is  vaccinated, 
better  or  worse,  shortly  after  bfrth,  and 
that  the  increasing  number  of  admissions, 
as  time  goes  on,  is  due  to  the  gradual  return 
of  these  persons  to  a  condition  of  suscep- 
tibility to  attack  fr-om  smallpox.  It  will 
be  observed  that,  after  ten  years  has 
passed,  females  ret\u:n  to  this  condition 
somewhat  more  rapidly  than  males,  and 
that  some  cfrcumstance  comes  into  effect 
between  ten  and  twenty  years  which  checks 
and  diminishes  this  increasing  suscepti- 
bihty. This  is  undoubtedly  chiefly  due  to 
revaccination,  but  also  in  part  to  attack 
from  smallpox ;  and  the  fact  that  the  in- 
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creasing  susceptibility  of  women  is  checked 
at  an  earlier  age  than  that  of  men  must  be 
mainly  caused  by  these  influences. 

It  is  within  the  power  of  revaccination 
entirely  to  check  this  growing  susceptibihty, 
and  the  diagram  shows  that  in  no  instance 
should  revaccination  be  delayed  after  fifteen 
years  of  age,  especially  in  those  cases  where 
the  vaccination  cicatrices  are  indifferent  in 
character.  Eevaccination  before  ten  years 
of  age  would  largely  reduce  liability  to 
attack  from  smallpox,  and  still  better  results 
would  doubtless  follow  if  revaccination, 
performed  at  this  earlier  period  of  eight  or 
ten  years  of  age,  were  repeated  shortly  after 
puberty.  "Whether  this  would  permanently 
protect  against  aU  attack  from  smallpox 
for  the  rest  of  hfe  must  remain  doubtful ; 
and  it  is  obvious  that  it  is  better  to  adopt 
the  recommendation  of  the  German  Vac- 
cination Commission  and  resort  to  revac- 
cination during  each  subsequent  ten  years 
of  Hfe,  and,  if  there  be  definite  exposure  to 
smallpox,  that  the  operation  should  not  be 
delayed  till  the  end  of  this  period. 

The  local  manifestations  of  revaccina- 
tion usually  differ  from  those  of  primary 
vaccination.  The  individual  is  already,  as 
a  rule,  partially  protected  against  cowpox 
and  smallpox,  and  the  results  of  inocula- 
tion have  only  to  make  up  the  differences 


between  the  amount  of  insusceptibility 
already  obtained  and  total  insusceptibihty. 
In  some  persons,  the  susceptibility  which 
remains  after  primary  vaccination  is  bo 
slight  as  to  need  only  the  development  of 
papules,  which  last  but  a  day  or  two,  and 
then  fade,  or  the  development  of  vesicles 
may  be  required  to  give  the  additional  pro- 
tection which  is  needful  to  produce  com- 
plete insusceptibility.  The  local  manifesta- 
tions of  revaccination  may,  therefore,  be 
little  more  than  mere  irritation — the  produc- 
tion of  a  vesicle  which  rapidly  runs  through 
its  course,  becomes  pustular,  and  is  siu'- 
rounded  by  a  crust  during  any  period  of  the 
latter  part  of  the  first  week,  or  early  in  the 
second  week ;  or  again,  of  a  vesicle  which 
rims  the  same  course  as  that  of  primary 
vaccination. 

There  is  fi:equently  seen  more  oedema  of 
the  arm  and  a  larger  extent  of  areola  in  re- 
vaccination than  in  primary  vaccination; 
but  this  is  probably  due  to  the  fact  that  in 
revaccination  the  areola  generally  develops 
earlier,  and  is  therefore  more  extensive  on 
the  usual  day  of  inspection. 

Peeservation  of  Vaccine  Lymph.— 
The  most  common  methods  of  preserva- 
tion of  lymph  are  in  capillary  tubes  and  on 
ivory  points.  For  the  piu'pose  of  collection 
in  the  former,  the  end  of  the  tube  is  inserted 
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nto  the  bead  of  lymph  which  exudes  after 
juncture  of  the  vesicle,  and  the  tube  being 
leld  obhquely  or  horizontally,  the  lymph 
•apidly  rises.  When  one-third  of  the  length 
if  the  tube  is  filled,  the  lower  end,  which  is 
n  contact  with  the  vesicle,  is  raised  and  the 
ymph  allowed  to  gravitate  to  the  centre. 
The  moistened  end  of  the  tube  is  then 
leated  in  the  flame  of  a  spirit  lamp,  the 
jart  containing  the  lymph  being  protected 
)y  being  covered  by  the  finger  and  thimib 
lolding  the  tube,  so  as  to  prevent  the  lymph 
Vom  becoming  coagulated  or  damaged  by 
he  heat;  the  tube  thus  becomes  coated 
ivith  charcoal,  which  must  be  burnt  off  in 
che  upper  part  of  the  flame  before  the  tube 
wiU  close.  The  end  of  the  tube  is  then 
nelted  and  the  tube  closes ;  the  other  end 
3  next  taken  between  the  finger  and  thumb, 
;he  lymph  being  protected  in  the  same  way. 
The  tube  is  rapidly  passed  through  the 
Same  fi-om  the  end  up  to  the  point  where  it 
is  held,  and,  the  air  ha\ang  been  expanded 
md  partially  expelled  by  this  means,  the 
end  of  the  tube  is  melted  and  closed.  The 
fact  that  the  tube  is  hermetically  sealed  is 
issured  by  the  collapse  of  the  melted  end 
of  the  tube. 

The  preservation  of  lymph  on  ivory 
points  is  effected  by  collecting  a  bead  of 
lymph  on  the  end  of  the  point  and  exposing 
■  t  to  the  air  until  it  has  become  dry.  The 
lymph  should  cover  the  flat  surface  of  the 
loint  as  well  as  the  extremity,  and  the  point 
,hould  preferably  receive  two  coatings.  In 
Jrying  it,  care  should  be  taken  that  the 
moist  surface  does  not  come  in  contact  with 
any  substance  which  can  impart  dust  to  it. 
The  points  should  be  afterwards  stored  in 
jlose  bottles.  A  third  but  less  frequently 
adopted  method  of  preserving  lymph  is  by 
means  of  smaU  square  pieces  of  glass.  The 
centres  of  two  pieces  of  glass  are  brought  in 
contact  with  the  punctured  vesicle,  and  the 
lymph  is  thus  transferred  to  it.  The  glasses 
are  then  brought  face  to  face  with  the 
moistened  surfaces  in  contact  with  each 
other,  and  the  edges  are  sealed  by  dipping 
them  in  melted  paraffin.  A  fourth  method 
is  the  preservation  of  undried  lymph  in 
bottles.  This,  however,  cannot  be  recom- 
mended, as  the  lymph  is  very  liable  to  de- 
compose, and  its  use  is  attended  with  some 
risk  unless  but  very  few  hours  intervene 
between  its  collection  and  subsequent  in- 
oculation. The  admixture  of  lymph  with 
.glycerine  and  with  a  solution  of  thymol  or 
other  preservative  is  also  practised,  but  the 
data  for  comparing  the  advantages  of  one 
method  over  another  are  not  sufficiently 
great  to  warrant  any  other  recommendation 


than  that  lymph  should  be  preserved  either 
in  tubes  or  on  points,  as  already  described. 

For  immediate  use — i.e.  within  a  week 
after  collection — the  method  of  storage  on 
ivory  points  is  most  to  be  depended  upon. 
The  preservation  of  lymph  in  tubes  is  less 
frequently  attended  by  good  results,  most 
probably  because  of  the  tendency  of  the 
particulate  matter  to  adhere  to  the  sides 
of  the  tubes  than  of  any  alteration  in  its 
composition.  For  longer  intervals  of  some 
weeks,  tubes  produce  somewhat  better  re- 
sults than  points. 

Animal  Vaccination. — The  cultivation 
of  lymph  in  the  calf  differs  from  the  culti- 
vation in  the  human  subject  chiefly  in  the 
circumstance  that  in  the  calf  only  one 
hundred  and  twenty  hovirs,  or  five  times 
twenty-four  hours,  are  required  for  the  full 
development  of  the  vesicle,  while  in  the 
human  subject  one  hundred  and  sixty-eight 
hours,  or  seven  times  twenty-four  hours,  are 
required  for  this  purpose,  a  fact  probably 
due  to  the  higher  temperature  of  the  calf, 
which  is  usually  fi:om  100°  to  102°  Fahren- 
heit. The  method  adopted  for  the  inocula- 
tion of  the  calf  is  as  foUows ;  A  calf,  which 
should  be  from  three  to  six  months  of  age,  is 
placed  on  a  table  constructed  so  that  the 
animal's  hind  legs  can  be  separated,  ex- 
posing the  abdomen.  This  part  of  the 
body,  the  perinemn,  and  flanks  are  shaved, 
and  the  surface  cleansed  by  wasliing  with 
a  solution  of  carboUc  acid.  The  lymph 
(which  is  preferably  collected  at  the  same 
moment  from  another  calf)  is  taken  on  to 
the  upper  side  of  a  rather  blunt  tenotomy 
knife,  and  a  number  of  incisions,  usually 
seventy  or  eighty,  are  made  with  this  knife 
in  the  skin,  but  not  through  the  skin  ;  the 
incisions  should  be  about  an  inch  in  length 
and  arranged  in  lines,  an  interval  of  an 
inch  being  left  between  the  successive  rows, 
and  the  knife  being  charged  with  more 
lymph  from  time  to  time.  Another  method 
is  to  inoculate  the  caJf  by  puncture  with  a 
small  barbed  instrument,  grooved  so  as  to 
better  hold  the  lymph.  The  animal  is  then 
retm-ned  to  the  stable,  and  is  provided  with 
a  collar  in  order  to  prevent  it  from  licking 
the  vesicles.  After  forty-eight  hours,  a 
papular  elevation  appears  at  the  site  of 
each  inoculation,  and  at  the  end  of  another 
thirty-six  hours  these  become  vesicular,  the 
vesicles  being  sufficiently  developed  on  the 
fifth  or  sixth  day  for  use  for  the  vaccina- 
tion of  other  calves  or  children.  On  the 
latter  of  these  days  an  areola  forms  ;  lymph 
may,  however,  be  taken  for  the  same 
urposes  after  another  twenty-four  hours, 
ut  later  it  is  purulent  and  unfit  for  use. 
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The  pustules  scab  over,  and  fall  between 
the  fifteenth  and  twentieth  days. 

Lymph  cannot  be  collected  in  the  same 
manner  as  from  the  human  subject.  It  is 
necessary  to  squeeze  the  vesicle,  and  for 
this  purpose  curved  forceps  vsdth  a  sliding 
catch  are  used.  The  pressure  on  the 
vesicle  ruptures  it  and  the  clear  lymph 
exudes,  and  may  be  collected  on  the  knife 
for  immediate  use,  and  on  points  or  in 
tubes,  as  ia  ordinary  vaccination.  Animal 
lymph  ordinarily  produces  in  the  child  the 
same  symptoms  as  humanised  lymph.  In 
calf-vaccination  there  is,  however,  not  the 
same  opportimity  for  selecting  the  vac- 
cinifer  from  a  munber  as  occurs  when 
humanized  lymph  is  used,  and  hence  calf- 
lymph  is  perhaps  a  little  more  variable  in 
its  results.  It  has  been  found,  too,  in  the 
hands  of  some  vaccinators,  that  if  calf-lymph 
be  introduced  into  a  station,  and  used  for 
renewing  the  stock,  the  first  few  children  of 
the  series  have  less  regular  results.  How 
far  this  may  be  due  to  the  use  of  lymph 
obtained  from  Continental  stations,  where 
it  is  collected  after  a  less  definite  period 
than  iu  England,  is  not  knovra,  for  other 
operators  have  found  no  such  results  from 
the  use  of  lymph  cultivated  in  this  country, 
where  the  rule  is  to  collect  lymph  one  hun- 
dred and  twenty  hours  after  inoculation. 

By  the  use  of  calf-lymph  the  possibihty 
of  inoculation  of  syphilis  is  eliminated,  and 
the  risks  of  erysipelas  reduced  by  the  fact 
that  it  becomes  unnecessary  to  open  the 
vaccine  vesicle  of  the  iafant  for  the  purpose 
of  procuriug  lymph  for  carrying  on  opera- 
tions. Apart  from  this,  however,  erysipelas 
may  occur,  as  after  every  woimd  of  the 
surface. 

The  fear  of  inoculation  of  tuberculous 
matter  by  the  use  of  animal  lymph  need 
not  be  entertained.  The  experiments  of 
Acker  tend  to  show  that  tubercle  does  not 
exist  in  the  vaccination  vesicle  of  tuber- 
culous subjects,  while  the  experiments  of 
Josserand  at  Lyons  confirm  this  opinion. 
There  is,  moreover,  the  important  fact  that 
at  Brussels  it  is  the  rule  to  examine  the 
bodies  of  all  calves  which  have  been  pre- 
viously used  for  vaccination  purposes,  and 
in  no  single  instance  has  tubercle  been  found 
in  these  calves,  although  some  thousands 
have  been  examined.  Again,  in  Wiirzburg, 
in  the  slaughterhouse,  of  150,000  calves  not 
one  was  found  to  be  tuberculous.  It  is 
thus  quite  possible  to  eliminate  any  risk  of 
tubercle  by  the  selection  for  vaccination 
purposes  of  healthy  calves  in  good  condi- 
i-ion.  The  chief  disadvantage  of  calf- lymph 
is  the  expense  involved  in  its  production, 


leading  to  the  limitation  to  large  centres 
of  population  of  direct  vaccination  fi'om 
calf  to  arm.  Sparsely  inhabited  districts 
would  necessarily  have  to  depend  upon  the 
use  of  stored  lymph,  and,  as  a  result,  vac- 
cination  would  be  performed  with  less 
efficiency  than  is  now  possible  when  arm- 
to-arm  vaccination  is  practised.  Direct 
calf-to-arm  vaccination  of  infants  produced 
in  the  London  Animal  Vaccine  Station 
during  1884,  in  the  hands  of  two  operators, 
985  and  991  vesicles  for  every  1,000  of  in. 
sertions  which  they  respectively  made. 
The  use  of  stored  lymph  materially  reduced 
this  success.  There  is  not,  however,  any 
positive  ground  for  the  statement  that  the 
keeping  powers  of  calf  and  humanized 
lymph  differ  fi-om  each  other.  The  expe- 
rience  of  the  above-named  institution  fails 
to  show  that  such  difference  exists. 

Vaccination  Law. — In  the  year  1841  an 
Act  was  passed  enabling  every  person  to  be 
vaccinated  at  the  public  cost,  and  in  1853  it 
was  rendered  compulsory,  under  a  penalty 
of  twenty  shillings,  that  every  child  born 
after  the  passing  of  the  Act,  should  be  vacci- 
nated, and  should  be  brought  back  for  in- 
spection, under  a  further  penalty  of  twenty 
shillings.  In  1858  officers  were  empowered 
to  be  appointed  to  conduct  proceedings 
before  justices  under  the  Acts  relating  to 
vaccination,  and  in  1867  a  further  Act  was 
passed  which  repealed  nearly  the  whole  of 
the  previous  legislation,  but  re-enacted  the 
chief  provisions. 

By  the  Act  of  1867,  unions  and  parishes 
were  to  be  divided  into  vaccination  districts, 
subject  to  the  approval  of  the  Poor  Law 
Board,  and  the  guardians  were  to  contract 
with  a  duly  qualified  medical  practitioner 
for  the  performance  of  vaccination  of  all 
persons  resident  within  each  district;  the 
vaccinator  appointed  was  required  to  pos- 
sess such  quahfications  as  were  prescribed 
by  the  Lords  of  the  Privy  Council. 

Other  provisions  were  an  authority  for 
the  payment  of  a  sum  not  exceeding  one 
shilling  for  every  child  successfully  vac- 
cinated, in  addition  to  the  sum  paid  by 
the  guardians ;  the  scale  of  fees  to  be  paid 
by  the  guardians  was  not  less  than  one 
shilling  and  sixpence,  for  every  vaccination 
done  at  an  appointed  station  situated  at 
or  within  one  mile  from  the  residence  of 
the  vaccinator  or  in  the  worldiouse  of  the 
Union ;  for  every  vaccination  done  at  any 
station  over  one  mile  and  imder  two  miles 
distant  from  his  residence,  not  less  than 
two  shillings ;  and  for  every  such  vacci- 
nation done  at  any  station  over  two  miles 
distant  from  his  residence,  not  less  than 
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t  three  shillings,  such  distance  being  mea- 
-Bm-ed  according  to  the  nearest  pubUc  car- 
rriage  road;  but  in  respect  of  successful 

•  vaccinations  performed  elsewhere  than  at  a 
:  station  or  in  the  workhouse  as  aforesaid, 

•  the  payment  to  be  according  to  the  terms 

■  specified  in  the  contract  as  approved  by  the 
Poor  Law  Board.  The  fee  for  the  revaccina- 
tion  of  persons  who  may  apply  to  be  revacci- 
mated,  the  Poor  Law  Board  having  issued 
:  regulations  in  respect  thereof,  to  be  two- 

■  thu-ds  of  the  fee  payable  for  each  case  of 
;  primary  vaccination.    No  contract  to  be 

■  vahd  unless  approved  by  the  Local  Govern- 
:ment  Board.    The  pubhc  vaccinator  can- 
mot  charge  for  the  vaccination   or  re- 
vaccination  of  any  person  not  resident  in 

Ihis  district; 

In  sparsely-populated  districts,  the  guar- 
idians  may  aiTange  for  public  vaccination 

■  every  three  months,  and  no  parent  is  to  be 
:  liable  for  neglect  to  procure  the  vaccina- 
tion during  this  interval,  if  the  omission 
is  due  to  the  fact  that  the  vaccination 
cannot  be  performed  on  account  thereof. 

The  provisions  for  ensuring  the  vaccina- 
tion of  a  child  are  the  delivery  of  a  notice  by 
the  registrar  to  the  parent  or  other  person 
having  the  custody  of  the  child  at  the  time 
of  registration  of  birth,  requiring  the  child 
to  be  taken  to  the  public  vaccinator  within 
three  months  of  birth  for  the  purpose  of 
being  vaccinated,  and  to  again  take  the 
child  on  the  day  week  to  him  for  in- 
spection, and  for  him,  if  he  sees  fit,  to 
take  lymph  for  the  performance  of  other 
vaccinations.  Li  the  event  of  a  child  being 
imfit  to  be  vaccinated,  a  medical  certificate 
to  be  necessary  to  postpone  the  vaccination 
for  a  period  of  not  more  than  two  months 
without  renewal  of  the  certificate.  Children 
who  have  had  smallpox,  or  who  have  been 
imsuccessfully  vaccinated  three  times,  to 
be  exempt,  on  medical  certification  of  either 
fact.  The  public  vaccinator  to  sign  the  certi- 
ficate, and,  if  required,  to  give  a  dupUcate  to 
the  parent,  and  to  forward  the  former  to  the 
registrar  in  whose  district  the  vaccination 
shall  have  been  performed  ;  if  the  operation 
have  been  performed  by  a  medical  practi- 
tioner not  being  a  public  vaccinator,  the 
certificate  is  to  be  forwarded  to  the  registrar 
by  the  parent.  The  parent  is  to  be  liable 
to  a  penalty  not  exceeding  Ijwenty  shillings 
for  neglect  to  procure  the  vaccination  of  a 
child,  and  the  pubhc  vaccinator  and  parent 
to  be  liable  to  the  same  penalty  for  neglect 
to  perform  their  respective  duties  as  to 
forwarding  the  certificate.  Justices  '  may 
make  an  order  for  the  vaccination  of  a 
child  under  fourteen  years  of  age  not  pre 


viously  vaccinated,  and  any  neglect  of  the 
parent  to  comply  with  the  order  shall 
render  him  Hable  to  a  penalty  of  twenty 
shillings.  Previous  notice  must  be  given 
to  the  parent.  Any  person  sigrdng  a  false 
certificate  to  be  giulty  of  a  misdemeanour. 
Laoculation  of  smallpox  is  forbidden,  imder 
a  i^enalty  of  not  more  than  a  month's  iui- 
prisonment. 

By  the  Act  of  1871,  vaccination  officers 
are  empowered  to  be  appointed  to  undertake 
such  duties  previously  devolving  upon  regis- 
trars and  others ;  they  are  to  receive  fi'om 
the  registrar  lists  of  births  and  deaths  in 
his  district.  When  a  revaccinated  person 
fails  to  reappear  for  inspection,  he  shall  pay 
a  fee  to  the  guardians  of  two  shillings  and 
sixpence.  The  penalty  for  not  producing 
a  child,  when  required  by  a  summons  under 
the  Act,  is  payment  of  a  sum  not  exceed- 
ing twenty  shillings.  Complaints  to  be 
made  and  information  to  be  laid  for  of- 
fences under  the  Vaccination  Act  within 
twelve  months  from  the  time  when  the 
matter  of  such  complaint  or  information 
arose,  and  not  subsequently.  When  a  child 
has  been  successfully  vaccinated  by  some 
one  else,  the  pubhc  vaccinator,  on  the  re- 
quest of  the  parent,  and  after  personal  ex- 
amination, may  certify  to  this  fact.  When 
the  Poor  Law  medical  officer  is  in  attend- 
ance as  such  upon  a  person  sufferuig  from 
smallpox,  he  may  charge  for  the  vaccina- 
tion and  revacciuation  of  other  persons  in 
the  house,  as  if  he  were  a  pubhc  vaccinator. 

Shieley  F.  Muephy. 

VACCINATION-SYPHILIS.— There 
is  unfortunately  no  longer  the  least  room 
for  doubt  that  the  pellucid  lymph  of  a 
vaccine  vesicle  may  contain  the  contagium 
of  syphilis.  It  is  not  a  necessary  condi- 
tion that  blood  should  be  drawn,  or  that 
the  vesicle  should  be  allowed  to  '  drain,' 
for  if  the  vaccinifer  be  syphihtic,  no  pre- 
cautions in  these  directions  will  give 
seciurity.  In  saying  this,  it  is  by  no  means 
imphed  that  such  precautions  are  valueless ; 
probably  they  are  far  otherwise,  but  they 
do  not  remove  risk.  Long  after  aU  doubt 
was  past  as  to  the  possibility  of  conveying 
syphilis  by  vaccination,  there  seemed 
reason  to  hope  that  it  could  occur  only 
when  the  lymph  was  mixed  with  blood  or 
with  fluid  which,  by  draining  after  the 
vesicle  was  emptied  of  its  original  contents, 
had  recently  transuded  from  the  tissues 
or  blood-vessels.  We  are  now,  however, 
obliged  to  face  the  fact  that  these  accidents 
are  not  essential,  and  that  the  virus  may 
exist,  in  full  potency,  in  lymph  which  is  per- 
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fectly  clear,  and  which  has  been  taken 
with  the  utmost  care.  We  owe  this  melan- 
choly advance  in  our  knowledge  to  the 
Belf-sacrifioing  enthusiasm  of  a  public 
vaccinator,  who  repeatedly  tried  the  experi- 
ment on  himself.  He  selected  vaccinifers 
who  were  suffering  obviously  and  severely 
from  inherited  syphilis,  and  in  three  in- 
stances he  failed,  but  in  the  fourth  he  suc- 
ceeded. In  this  last  experiment  he  pro- 
duced, on  his  own  forearm,  three  indm-ated 
chancres,  which  were  followed  in  due 
course  by  complete  syphilis.  Since  the 
greatest  care  was  taken  to  use  only  clear 
lymph,  and  the  whole  details  of  the  ex- 
periment were  under  the  observation  of 
skilled  observers,  no  more  evidence  on  this 
point  can  possibly  be  desired.  Men  en- 
gaged in  the  practice  of  vaccination  have 
in  future  to  realise  that,  under  no  condi- 
tions, are  syphilitic  vaccinifers  safe,  and 
must  devote  their  efforts  at  prevention 
almost  solely  to  the  exclusion  of  such 
subjects  from  use. 

In  some  respects  it  is  well  that  the 
facts  should  have  been  thus  simplified.  If, 
at  first  sight,  it  may  seem  that  the  area  of 
danger  is  enlarged,  we  may,  on  the  other 
hand,  feel  confident  that  safety  comes  with 
knowledge.  The  open  and  complete  re- 
moval of  supposed  grounds  for  secm-ity, 
which  were  wholly  untrustworthy,  can 
only  result  in  reduction  of  risk.  Ml  that 
is  necessary  is  that  the  facts  should  be 
made  widely  known. 

When  the  syphilitic  virus  is  conveyed 
in  vaccine  lymph,  the  behaviour  of  the 
Bore  may  present  certain  variations.  As  a 
rule,  however,  vsdth  but  few  exceptions,  if 
the  vaccination  takes,  the  vesicle  passes 
thi'ough  its  stages  and  heals  in  the  usual 
manner.  Nothing  is  suspected  until,  at 
the  expiration  of  probably  about  five  weeks, 
the  scar  becomes  irritable,  and  in  the 
course  of  a  few  days  enlarges  into  a  Uttle 
papule.  In  another  week  it  will  be  hard,  aaid 
subsequently  will,  in  most  cases,  present 
all  the  usual  features  of  an  indurated  sore. 
In  some  cases  the  scar  may  inflame  in 
less  than  five  weeks,  but  very  rarely  in  less 
than  a  month.  It  does  not  make  any  differ- 
ence whether  the  vaccination  has  taken 
or  not.  In  each  instance,  the  first  signs  of 
irritation  in  the  site  of  the  puncture  occur 
at  the  same  time.  If  it  have  not  taken, 
then  it  is  possible  that  aU  trace  of  a  pimc- 
ture  _  may  have  disappeared  before  the 
syphiHtic  inflammation  commences.  When 
once  an  indurated  chancre  has  developed, 
its  subsequent  progress  vsdU  depend  upon 
the  treatment  and  the  prochvities  of  the 


individual.  If  mercury  be  given  early,  the 
sores  will  soon  disappear,  and  but  few 
evidences  of  the  secondary  stage  wiU  pro- 
bably  be  witnessed.  If  mercury  be  not 
given,  the  sores  may  enlarge  indefinitely, 
and  perhaps  coalesce,  and  may  be  attended 
by  a  good  deal  of  inflammation.  In  rare 
cases,  phagedoena  may  occur.  Almost 
always  there  are  enlarged  and  hard  glands 
in  the  armpit,  and  these  scarcely  ever 
suppui-ate.  There  is  no  reason  to  beUeve  that 
the  virus  of  syphilis  is  ever  absorbed  after 
vaccination  without  the  intervention  of  a 
local  chancre ;  and,  usually,  the  conditions 
of  the  latter  are  very  definite,  and  leave 
no  room  for  error.  If  vaccination-vesicles 
have  passed  through  their  stages,  dried  up, 
disappeared,  and  nothing  more  has  occmTed, 
it  may  be  assumed  as  certain  that  there 
has  been  no  introduction  of  syphilis.  It 
is  not  without  exception  that  an  interval  oc- 
curs between  the  healing  of  the  vaccination 
vesicle  and  the  development  of  syphilitic 
changes  in  its  site.  ,  In  some  cases  the  sore 
remains  unhealed  throughout,  and  it  may 
be  acutely  inflamed.  In  such  we  must 
suppose  thut  pus-elements,  in  addition  to 
the  specific  viras,  have  been  introduced. 

The  constitutional  phenomena  after 
vaccination-syphiHs  do  not  differ  in  any 
respect  from  those  of  the  disease  when 
obtained  in  other  ways.  Nor  is  there  any 
difference  in  the  rules  as  to  treatment.  If 
mercmy  be  given  early,  the  primary 
phenomena  soon  disappear,  and  it  is  ex- 
ceptional for  any  of  the  secondary  stage  to 
be  witnessed.  Some  of  the  series  of  cases 
of  syphilis  after  vaccination  have  offered 
unusually  good  opportunities  for  observing 
the  laws  of  development  of  this  malady, 
since  it  was  known  to  be  conveyed  from 
the  same  source  to  many  individuals  at  the 
same  time.  Observations  on  series  of  this 
kind  lead  to  the  beHef  that  its  stages,  more 
especially  that  of  incubation,  are  more 
imiform  in  duration  than  had  been  gene- 
rally believed.  It  appears  that  the  interval 
between  contagion  and  the  first  signs  of 
morbid  action  is  very  rarely  less  than  a 
month,  and  definite  indm'ation  is  seldom 
produced  till  near  the  end  of  the  fifth 
week. 

It  is  probable  that  the  virus  of  syphilis 
is  not  always  present  in  the  vaccine  lymph 
of  syphilitic  vaccinifers.  When  it  is  pre- 
sent, it  may  show  its  vigoiur  by  producins 
chancres  in  almost  aU  those  vaccinated, 
and  in  almost  aU  the  several  punctiu-es 
made  in  each  person.  Multiple  chancres 
are  the  rule  under  such  conditions,  and 
usually  more  punctm-es  are  infected  thm 
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L-ape.    Yet,  with  such  facts  before  lis,  we 
id  that  it  is  possible  to  vaccinate  inten- 
mally  from  sj'pliihtic  infants  repeatedly 
ith  effect.    No  doubt  this  has  been  done 
iwittingly  in  many  cases,  and  we  may 
lieve  with  confidence  that  it  is  only  in 
:ceptional  instances  that  syphilis  is  com- 
nnicated  by  vaccination,  even  when  tainted 
-ildren  are  used.    Nor  does  the  risk  seem 
be  in  relation  vdth  the  apparent  severity 
the  disease  in  the  child.    In  two  of  those 
iiployed  in  the  experiment  just  mentioned 
3  disease  had  induced  much  cachexia, 
liereas  in  one  of  those  from  which  a  whole 
ries  of  infections  resulted,  the  vaccinifer 
peared  to  be  in  excellent  health. 
In  the  all-important  matter  of  the  selec- 
■m  of  a  vaccinifer,  the  siu-geon  should 
refaUy  examine  both  the  child  and  its 
ither,  rmless.  indeed,  he  be  already  weU 
luainted  with  the  family  history.  The 
lild's  nates  and  anus  should  be  inspected, 
ice  sometimes  eruptions  or  even  condy- 
luata  are  present  on  those  parts  in  children 
>parently  free  from  disease.    By  care  in 
13  matter,  the  risk  maybe  reduced  to  a 
inimum  ;  but  it  must  still  be  admitted  to 
■  possible  for  both  mother  and  child  to  be 
Le  from  any  suspicious  sjTiiptoms,  whilst 
phihs  is  yet  present.  It  is  well,  therefore, 
adopt  the  rule  of  never  employing  a  first- 
irn  chUd.  If  there  be  one  or  more  healthy 
der  children,  and  the  child  itself  and  its 
other  are  free,  then  it  may  be  regarded  as 
actically  certain  that  no  taint  exists. 
Although  vaccination-syphilis  is  a  reahty, 
unqiiestionably  demands  our  utmost 
cumspection  for  its  prevention,  yet  it  is 
■tmately  very  rare.    Since  the  several 
ries  of  cases  which  the  writer  recorded 
out  ten  years  ago,  not  a  single  mstance 
it  has  come  within  his  knowledge,  nor 
ive  any  been  mentioned  to  him  by  his 
ofessional  friends. 

Jonathan  Hutchinson. 

VAGINA,  Affections  of  the.  —  The 
igina,  extending  from  the  vxxlva  to  the 
eras,  is  lined  by  mucous  membrane  con- 
'luous  with  the  investment  of  the  external 
gans  of  generation.  Anteriorly,  the  canal 
intimately  united  below  with  the  iirethra, 
id  above  with  the  base  of  the  bladder 
esico -vaginal  sejyium) ;  while,'posteriorly, 

is  connected  more  or  less  closely  below 
ith  the  anterior  surface  of  the  rectum 
rcto-voginal  septum),  but  lies  for  the 
iper  third  of  its  extent  in  immediate 
lation  to  the  peritoneum  lining  Douglas's 
ace.  The  vulvar  orifice,  which  is  the 
irrowest  part  of  the  vagina,  is  partially 
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closed  in  the  normal  virgin  state  by  a 
membranous  structure  termed  the  hymen, 
of  which  the  remains  after  rupture  consti- 
tute the  tubercles  known  as  ca/runcula 
myrtiformes,  found  seated  around  the 
entrance  of  the  canal. 

I.  Malformations,  whether  congeni- 
tal or  acquired,  owe  their  chief  clinical 
importance  to  the  obstruction  which  may 
be  offered  to  the  fr*ee  escape  of  the  men- 
straal  fluid.  But,  short  of  this,  they  may 
interfere  with  coitus,  or  even  impede  the 
passage  of  the  child  in  the  event  of  prog- 
nancy  and  labour. 

1.  Congenital  malformations  resulting 
from  defective  development,  or  from  sub- 
sequent closure  during  fcetal  hfe  of  a  part 
of  the  canal  by  inflammatory  processes  : — 
Complete  absence  of  the  vagina  is  an  ex- 
tremely rare  condition,  usually  although 
not  invariably  associated  with  imperfect 
development  of  the  uterus  and  ovaries, 
and  hence  less  likely  than  some  other 
minor  malformations  to  call  for  active 
surgical  interference.  Septate  or  double 
vagina  is  another  deformity  of  very  rare 
occm-rence,  characterised  by  the  existence 
of  two  distinct  canals  separated  by  a  more 
or  less  complete  vertical  septum,  and  often 
communicating  with  a  bifid  uterus,  of 
which  one  horn  is  commonly  more  deve- 
loped than  the  other.  Partial  occlusion 
{atresia)  of  the  vagina  may  be  due  to  an 
obstruction  seated  in  the  upper  or  middle 
thfrd  of  the  canal,  or  more  frequently 
immediatelj'  within  the  orifice.  But  the 
most  common  foi-m  of  occlusion  is  that 
known  as  atresia  hymerialis,  from  the 
presence  of  an  imperforate  h;y'men. 

2.  Acquired  malformations,  resulting 
fr'om  cicatricial  bands  or  septa,  may  pre- 
sent almost  any  degree  of  constriction, 
from  partial  narrowing  up  to  complete 
obhteration  of  the  canal.  Among  the 
causes  producing  them  may  be  mentioned 
extensive  sloughing  after  partmition,  or 
consequent  upon  diphtheritic  or  other 
severe  inflammations,  sm'gical  injuries,  &c. 

Imperforate  Hymen  is  the  malforma- 
tion which  most  frequently  requires  active 
surgical  interference,  on  account  of  obstruc- 
tion to  the  escape  of  menstrual  discharges. 
In  the  normal  vfrgin  state,  the  hymen,  a 
thin  fold  of  mucous  membrane,  is  either 
crescentic  forwards  or  else  diaphragmatic 
with  a  central  aperture ;  but,  in  the  condi- 
tion under  consideration,  the  vaginal  orifice 
is  closed  by  an  imperforate  membrane  of  a 
dense  and  often  extremely  tough  structure. 

Symjjtoms. — As  a  rule,  the  malforma- 
tion does  not  excite  attention  until  the  age 
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of  puberty,  when  the  non-appearance  of 
the  menses,  coupled  with  the  recurrence 
of  successive  monthly  attacks  of  pelvic 
pain  and  severe  constitutional  disturbance, 
usually  leads  sooner  or  later  to  investiga- 
tion. 

Diagnosis. — Inspection  reveals  a  tense 
bulging  membrane  filluig  the  orifice  of  the 
vagina ;  and,  on  rectal  examination,  the 
pelvis  is  foimd  occupied  by  a  firm  elastic 
tumom,  wliich  abdominal  palpation  will 
usually  detect  rising  to  a  variable  height 
above  the  level  of  the  pubes,  often  bearing 
upon  its  summit  a  small  firm  body  recog- 
nisable as  the  uterus. 

Prognosis. — The  condition,  if  unrelieved, 
almost  invariably  proves  fatal  by  haemor- 
rhage or  by  septic  peritonitis,  resulting 
fi'om  ruptm-e  of  a  distended  uterus  or  of  a 
blood-sac  in  a  Fallopian  tube.  Occasion- 
allj',  however,  the  obstructing  membrane 
may  give  way,  and  allow  the  escape  of  the 
fluid  imprisoned  in  the  sac  formed  bj^  the 
distended  vagina. 

Treatment  for  Eotained  Menses. — In 
all  cases,  two  main  som-ces  of  danger  con- 
nected with  the  operation  required  have  to 
be  kept  in  view.  The  first  of  these,  arising 
from  too  rapid  collapse  of  the  distended 
sac,  is  due  to  the  risk  thereby  entailed  of 
ruptiu'e  of  the  FaUopian  tubes  or  of  vas- 
cular adhesions  connecting  them  with  the 
pelvic  waUs.  This  accident,  Uable  to  prove 
fatal  by  septic  peritonitis  or  by  htemor- 
rhage,  should  always  be  guarded  against 
by  avoiding  any  abdominal  pressure  upon 
the  sac  while  its  contents  are  escaping. 
The  second  source  of  danger  referred  to  is 
that  of  septicasmia  following  the  operation, 
as  the  result  of  decomposition  of  the  dis- 
charges, a  comphcation  which  may  be 
averted  by  the  maintenance  of  efficient 
drainage  and  the  use  of  antiseptics. 

Ojjeration  for  Imjperforate  Hymen. — 
The  best  time  to  select  for  its  performance 
is  midway  between  two  menstrual  periods, 
as  indicated  by  the  recurring  catamenial 
molimina.  The  patient,  after  antesthetisa- 
tion,  should  be  placed  in  the  usual  litho- 
tomy position,  and  the  parts  then  be 
thoroughly  cleansed  with  1-20  carbolic 
lotion.  The  protruding  membrane  is  next 
piuictured  with  a  full-sized  trocar,  pre- 
viously inunersed  in  carbohsed  oD.,  and  the 
fluid,  usually  of  a  dark  colour  and  thick 
tarrj'  consistence,  must  be  allowed  to 
escape  slowly.  On  its  ceasing  to  flow,  the 
canula  is  withdrawn,  and  the  opening 
freely  enlarged  by  a  cruciform  incision 
made  with  a  blunt-pointed  bistoury.  The 
cavity  should  now  bo  gently  washed  out 


with  a  warm  antiseptic  solution  (carbolic 
acid  or  corrosive  sublimate) ;  and,  if 
thought  desirable,  a  short,  fuU-sized,  glass 
or  vulcanite  drainage-tube  may  be  inserted. 
Finally,  a  thick  pad  of  some  absorbent 
antiseptic  material  is  appUed  to  the  ralva. 
The  patient  must  be  confined  to  bed  for 
some  few  days  after  the  operation,  during 
which  time  the  dressing  should  be  changed, 
and  the  vagina  syringed  out,  tmce  or 
oftener  in  each  twenty-four  hours. 

Operation  for  Partial  Occlusion  of  tlie 
Vagina. — Having  first  passed  a  sound  into 
the  previously  emptied  bladder,  the  sur- 
geon introduces  his  left  index  finger  into- 
the  rectum  in  order  to  ascertain  the  extent 
and  depth  of  the  occluding  tissue,  as  well 
as  the  exact  position  of  the  distended 
sac. 

After  satisfying  himself  on  these  points, 
he  entrusts  the  sound  to  an  assistant,  and, 
with  his  finger  stiU  in  the  rectum  to  act  as 
a  guide,  makes  a  horizontal  incision  be- 
tween the  labia,  carefully  dissecting  through 
the  tissues  until  the  sac  is  reached.  This 
is  then  pmictured  and  evacuated,  with  the 
same  precautions  as  in  the  above  described 
operation.  The  cavity  havmg  been  care- 
fully washed  out,  is  loosely  packed  -udth 
strips  of  hut  soaked  in  carbohsed  oil,  or 
with  iodoform  gauze,  and  an  antiseptic 
pad  is  applied  externally.  The  pings, 
wliich  require  renewal  every  six  or  eight 
hom's  duruig  the  first  few  days,  may  then 
be  replaced  by  a  perforated  glass  or  vul- 
]  canite  tube,  which  should  be  worn  more  or 
I  less  continuously  for  a  week  or  two,  in 
'  order  to  avoid  contraction  and  closure  of 
the  newly-made  orifice. 

The  malformation  known  as  septate 
vagina  may  requh-e  sm-gical  interference 
for  rehef  of  menstrual  accumulation,  in 
connection  with  one  or  other  horn  of  a 
bifid  uterus.  The  treatment  of  sucli  ft 
condition  (termed  hmmato-Tiolpos)  would 
resemble  that  above  described. 

The  operation  for  complete  absence  of 
the  vagina,  independently  of  any  mm- 
strual  retention,  is  justifiable  only  in  en  '  > 
where  it  is  possible  by  combined  explora- 
tion of  the  rectiuu,  the  bladder,  and  throuizh 
the  abdominal  wall,  to  ascertain  cknily 
the  existence  of  a  well-developed  utc  :;i.-: 
and  ovaries.  The  procedure  required  is  ft 
much  more  difficult  one  than  any  of  uie 
above,  owing  to  the  fact  that  the  sur^ri  on 
will  possess  no  other  guide  to  his  incision 
than  the  position  of  the  cervix ;  in  all  ntlior 
respects  the  operative  details  are  the  saino 
as  in  the  cases  of  partial  occlusion  of 
the  canal. 
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Partial  septa,  either    congenital  or 
;quired,  occasionally  necessitate  interfer- 
ice.    They  are  best  divided  by  means  of 
le  thermo-cautery,  care  being  taken  to 
oid  injm-y  to  the  vaginal  wall. 
II.  SukgicjVL  Injuries. — 1.  Wounds  of 
lO  vagina  always  result  from  direct  violence, 
cidentalor  intentional.    Their  immediate 
avity  in  any  case  depends  upon  whether 
not  the  peritoneum  has  escaped  injury. 
Then-  causes  may  be  various,  including 
Us  upon  upright  pointed  objects;  violence 
ilicted  by  thrusting  foreign  bodies  into  the 
iual ;  the  passage  of  instrvunents  for  pur- 
es  of  abortion ;  or  the  unskilful  use  of 
e  same  during  labom*.  [ 
Superficial  wounds  of  the  vaginal  wall, 
involving  the  peritoneum,  usually  give 
e  to  very  free  haemorrhage,  which  may  re- 
"■•e  for  its  arrest  the  introduction  of  a  fii-m 
"g  of  some  antiseptic  material.    If  exten- 
^e  laceration  have  occurred,  points  of  su- 
bre  may  with  advantage  be  inserted  as 
Bmred.     Rest  in  bed  and  the  fr-equent 
B  of  antiseptic  injections  will  readily  pro- 
Jote  heahng.   Any  subsequent  tendency  to 
»ulty  cicatricial  contraction  must  be  com- 
ted  by  the  occasional  introduction  of  a 
"-sized  cylindrical  speculum. 
Woimds  involving  the  peritoneum  are 
cessarily  of  a  far  more  serious  natui'e. 
iheir  infliction  always  gives  rise  to  more 

•  less  serious  collapse,  often  succeeded  by 
Tuptoms  of  septic  peritonitis,  which  may 

jjtpidly  prove  fatal. 

Treatment. — Small  pwnctured  wounds 
tee  best  left  alone,  nothiiig  being  attempted 

the  way  of  local  management  beyond 
ke  free  appUcation  of  iodoform  powder 

•  the  surface  of  the  vagina,  followed  by 
ke  introduction  of  a  plug  of  iodoform  gauze, 
luuch  should  be  renewed  daily.  In  cases 
P  extensive  injv/ry  to  the  peritoneum,  it 
I  best,  as  a  rule,  not  to  attempt  the  intro- 
uction  of  any  sutures,  but  to  trust  to  the 
»diness  with  which  the  serous  membrane 
Rl  imite  on  mere  apposition  of  its  torn 

irfaces.  Should  the  intestine  have  pro- 
ipsed,  it  must  be  carefully  cleansed  with 
:iarm  carbolised  lotion  before  being  re- 
jned  to  the  abdominal  cavity.  In  any 
se  of  woimd  of  the  peritoneum,  the  patient 
uld  as  qviickly  as  possible  be  brought 
''  under  the  influence  of  opiuin,  and  be 
I  kept  until  all  risk  of  peritonitis  is  over. 

2.  Foreign  bodies  sometimes  require  to 
t  removed  from  the  vagina.  These  may 
ive  been  wilfully  introduced  by  the  pa- 
3nt  herself;  or  may  consist  of  pessaries 
i^nnally  placed  there  under  medical  super- 
,,ion,  and  subsequently  neglected.  In 


either  case,  their  presence  in  course  of  time 
gives  rise  to  pain,  irritation,  and  puriform 
discharge,  and  may  ultimately  lead  to  ul- 
ceration, followed  by  the  formation  of  a. 
fistula.  Removal  of  a  foreign  body  must 
be  effected  with  care,  in  order  to  avoid 
laceration  of  the  vaginal  wall.  If  large,  it 
may  require  to  be  broken  up  with  strong 
nippers  and  then  taken  away  piecemeal. 

III.  Inflammation  of  the  Mucous 
Membrane  of  the  vagina  {vaginitis,  colpitis) 
occm-s  in  the  acute  form  either  as  a  simple 
or  as  a  specific  affection. 

Causation.  ■ —  Simple  vaginitis  arises 
primarily  fi-om  severe  irritation  of  almost 
any  kind,  whether  of  a  chemical  or  mecha- 
nical natm-e.  It  may  also  result  secondarily 
fr'om  acrid  uterine  discharges,  from  secre- 
tions due  to  carcinomatous  affections,  fi"om 
the  u'ritation  produced  by  m-ine  or  faeces 
in  cases  of  vaginal  fistulse,  or  from  that 
caused  by  the  continued  presence  in  the 
l^assage  of  anj'  foreign  bodies,  such  as 
tampons,  sponges,  ill-fitting  pessaries,  &c. 

Sp)ecific  vaginitis  is  usually  caused  by 
direct  gonorrhceal  infection ;  but  it  may 
also  be  found  as  a  concomitant  of  chan- 
croid affections  of  the  external  genitals. 

A  variety  known  as  diphtheritic  vaginitis 
is  occasionally  met  with  in  badly-nourished 
unhealthy  women  dming  the  puerperal 
state,  or  again  in  the  com'se  of  typhus, 
smallpox,  or  scarlet  fever. 

All  forms  of  acute  vaginitis,  with  the 
exception  of  that  last  mentioned,  are  ex- 
ceedingly Hable  to  become  chronic  if  long 
■unrelieved.  The  gonorrhceal  variety  espe- 
cially is  often  of  the  most  intractable  type, 
and  is  moreover  dangerous  fr'om  its  ten- 
dency to  spread  to  the  uterine  cavity. 

Symptoms  and  Diagnosis. — In  both  the 
simple  and  the  specific  form  of  vaginitis 
the  prominent  subjective  symptoms  are  a 
sense  of  heat  and  aching  pain  about  the 
part,  with  great  discomfort  and  tenderness 
on  locomotion.  On  examination,  the  vaginal 
mucous  membrane  is  found  reddened,  in- 
flamed, and  swollen,  often  granular  in  ap- 
pearance, and  covered  with  a  profiise 
cream-coloured  or  gi'eenish  puriform  dis- 
charge. "When  due  to  direct  gonorrhcEal 
infection,  the  disease  is  usually  accom- 
panied in  the  early  stage  by  more  or  less 
acute  inflammation  of  the  vulva,  and  not 
uncommonly  by  some  amount  of  urethritis, 
giving  rise  to  frequent  and  painful  mictu- 
rition. The  differentiation,  however,  be- 
tween the  simple  and  gonorrhceal  varieties 
cannot  with  any  certainty  be  made  from 
the-  physical  signs  alone,  apart  from  the 
history. 

8  D  2 
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Treatment,  during  the  acute  stage  of 
the  disease,  consists  in  the  administration 
of  a  free  mercurial  purge,  followed  by  a 
course  of  diuretic  salines  with  tincture  of 
hyoscyamus,  the  patient  meanwhile  being 
confined  to  bed  and  kept  on  light  diet.  The 
vagina  should  be  weU  douched  every  four 
or  five  hom-s  with  a  warm  solution  of 
acetate  of  lead  in  decoction  of  jDoppies,  or 
with  a  lotion  containing  haK  an  ounce  of 
horax  to  the  pint  of  warm  water.  This 
may  be  replaced  in  time,  as  the  acute 
symptoms  pass  ofif,  by  the  use  of  a  colder 
solution  containing  taimin  or  alum  in  the 
proportions  of  one  or  two  di-achms  to  the 
pint.  A  remedy  often  employed  with  ad- 
vantage in  the  subacute  stage  consists  of 
a  solution  of  nitrate  of  silver  (3j.-iij.  ad 
t§j.),  which  should  be  freely  applied  to  the 
entire  vaginal  surface  once  in  every  three 
days. 

Should  the  affection  be  seen  in  the 
chronic  stage,  the  daily  use  of  an  astringent 
injection,  followed  by  the  introduction  of 
a  vaginal  suppository,  containing  twenty 
grains  of  iodoform  powder,  will  constitute 
the  best  mode  of  treatment. 

IV.  Tumours  and  Prolapse. — Fibroid 
growths  in  the  substance  of,  or  dependent 
from,  the  anterior  vaginal  wall  are  ex- 
tremely rare.  Removal  by  enucleation 
after  incision  of  the  capsule,  or,  if  the 
growth  be  polypoid,  by  division  of  the 
pedicle  with  scissors  or  the  thermo-cautery, 
may  be  readily  effected. 

Cysts,  varying  in  size  from  that  of  a 
small  cherry  to  a  bantam's  egg,  may  occa- 
sionally be  found  seated  on  the  anterior 
vaginal  wall,  within  a  short  distance  of  the 
orifice.  As  a  rule  they  occiu-  singly,  but 
two  or  more  may  be  met  with.  They  are 
thin-walled,  and  usually  contain  a  clear, 
glairy  fluid ;  but,  in  some  instances,  the 
contents  ai-e  of  a  semi-gelatinous  consist- 
ence, and  dark  chocolate  in  colour.  Their 
mode  of  origin  is  doubtful. 

Unless  of  any  size,  they  give  rise  to  no 
special  sjnmptoms.  On  examination,  their 
recognition  is  easy  from  the  smooth,  elastic, 
and  globular  nature  of  the  swelling.  If 
small,  the  cyst  may  be  removed  entire  by 
means  of  a  little  careful  dissection.  Another 
plan  of  treatment  consists  in  fr-eely  laying 
open  its  cavity,  and  cauterising  the  lining 
membrane,  which  subsequently  granu- 
lates. 

Sacculated  dilatation  of  a  portion  of 
the  urethral  canal  gives  rise  to  an  oval- 
shaped  swelling,  of  wliich  the  position  and 
reducibility  on  pressure  wiU  reveal  the  true 
nature. 


Treatment  consists  in  removing  an 
elliptical  portion  of  mucous  membrane 
with  its  long  axis  in  the  direction  of  the 
urethra,  and  approximating  the  edges  of 
the  incision  with  sutures. 

Prolapse  of  the  vagina  may  be  partial 
involving  chiefly  the  anterior  wall  {cxjslo. 
cele),  or  more  rarely  the  posterior  wall 
alone  {reotocele)  ;  or  it  may  be  complete 
when  both  waUs  are  everted  with  descent 
of  the  uterus — a  condition  often  preceded 
by,  although  not  essentially  dependent 
upon,  perineal  ruptm-e.  The  exciting  factor 
in  aU  cases  of  prolapse  is  intra-abdominal 
pressiu-e,  commonly  resulting — in  patients 
predisposed  thereto — from  habitual  neglect 
in  obeying  the  calls  to  evacuate  the  bladder 
or  rectum.  Partial  protrusions  require  the 
employment  of  suitable  vaginal  supports, 
combined  with  the  use  of  astringent  injec- 
tions or  pessaries,  and  careful  regulation 
of  the  patient's  habits.  Chronic  cases  of 
more  or  less  h-reducible  prolapse  may  de- 
mand operative  treatment  with  the  object 
of  contracting  the  vaginal  orifice,  which 
can  best  be  effected  by  the  usual  opera- 
tion for  ruptured  perineum,  combined  with 
excision  of  a  portion  of  the  redimdant 
mucous  membrane  of  the  posterior  vaginal 
wall. 

Other  procedures  which  aim  at  pro- 
ducing cicatricial  contraction,  or  even 
closm-e  of  the  canal,  rarely  prove  of  any 
lasting  benefit  to  the  patient. 

V.  New  Growths. — Malignant  disease 
occurring  primarily  in  the  vagina  is  ex- 
tremely rai-e.  When  met  with,  it  consists 
either  of  a  locaUsed,  broad-based,  papillo- 
matous growth  usually  seated  on  the  pos- 
terior waU,  or  else  of  a  diffused  carcinoma- 
tous infiltration,  sometimes  leading  to  con- 
striction of  the  canal.  Early  infection  of 
the  inguinal  glands  commonly  takes  place. 

Diagnosis  and  Symptoms. — Hhe  pajiil- 
lomatous  form  is  most  fr-equently  seen 
in  aged  women,  and  is  usually  painless  in 
the  early  stage,  but  later  on  gives  rise  to 
a  certain  amount  of  fetid  discharge,  with 
occasional  hsemorrhages.  The  diffused 
variety,  met  with  in  yoimger  women,  is 
very  often  foxmd  to  be  secondary  to  uterine 
cancer. 

Treatment.  —  The  fr'equent  use  of  a 
dusting  powder  composed  of  equal  parts 
of  taimin  and  iodoform  will  serve  to  con- 
trol haemorrhage  and  discharge,  in  addition 
to  promoting  the  jDatient's  comfort  bv 
diminishing  fetor.  If  operative  mterfer- 
ence  be  deemed  ad\dsable,  the  diseii^i'd 
tissues  miist  be  excised  as  fi-eely  as  possible 
with  the  help  of  the  thermo-cautery. 
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Sarcoma  of  the  vagina  has  been  de- 
ribed  as  occurring  either  in  a  diffuse  form 
as  circumscribed  nodules.  The  affection 
one  of  great  rarity.    Extirpation  of  the 
iwths  may  be  attempted. 

W.  A.  Meredith. 

VAGINAL  FISTULA  in  connection 
ith  the  lu'inai'y  apparatus  are  named, 
cording  to  then-  situation,  urethro-vag- 
III,  vesico-vaginal,  vesico-uterine  (where 

■  ■  fistulous  tract  traverses  the  anterior  lip 
the  cervix  to  open  into  the  cervical  canal), 
I  uretero-vaginal  (where  direct  com- 
-.uication  exists  between  a  lu'eter  and  the 
,'^inal  canal).  Of  these  four  varieties,  the 
c  two  mentioned  are  very  rare,  the  last 
remely  so. ' 

In  the  form  known  as  the  vesico-vaginal, 
ich  is  by  far  the  most  commonly  met 
h,  the  fistulous  opening  may  be  foxmd 
any  point  of  the  vesico-vaginal  septimi, 
■^•ing  in  size  firom  a  miniite  sHt  to  a  large 
A  or  somewhat  quadrangular  aperture, 
le  margin,  at  first  irregular,  swollen,  and 
■orated,  subsequently,  in  the  coiuse  of 
utrisation,  becomes  thin  and  firm.  In 
ig-standing  cases,  where  the  m-ine  escapes 
idily,  the  bladder  may  in  time  become 
:  manently  contracted,  the  lurethra  also 
taking  of  the  same  change  from  long 
use. 

Causation. — Apart  firom  malignant  dis- 
e,  which  is  the  most  common  cause  of 
ical  fistula  in  this  situation,  the  majority 
^cases  result  from  injuries  inflicted  dm-uig 
ition,  either  by  direct  laceration,  or 
e  indirectly  fi.'om  sloughing  due  to  pro- 
ged  pressure  in  tedious  labom's.  Oc- 
Mjt  .ionally,  ulceration  set  up  by  the  presence 
II  a  foreign  body  may  act,  in  a  somewhat 
iliilar  way,  as  a  cause. 
'*  Symptoms. — The  leading  featm-e  in  all 
es  of  vesico-vaginal  fistula  is  the  incon- 
■;nce  of  urine.     In  puerperal  patients 
s  symptom,  unless  when  due  to  dii'ect 

■  ration,  may  not  ensue  for  some  days  or 
•n  for  a  week  or  two  after  delivery,  its 

|l  urrence  depending  upon  the  separation 
*  the  slough  caused  by  the  injury.  When 
:e  established,  the  flow  will  vary  in  con- 
,^  ncy  according  to  the  position  of  the  fis- 
K  1 ;  thus,  if  the  opening  be  sealed  high 
I  the  lower  portion  of  the  bladder  will 
^  lin  a  certain  amount  of  urine,  and  no 
rflow  may  occur  so  long  as  the  patient 
erect,  although  escape  at  once  takes 
ce  if  she  lies  down ;  on  the  other  hand, 
tie  opening  be  near  the  neck  of  the  blad- 
,  incontinence  will  probably  be  a  more 
188  constant  sjonptom. 


^Kcases 
^■tm-it 


Diagnosis. — The  chief  difficulty  of  this 
may  He  in  ascertaining  the  exact  seat  of  the 
fistulous  opeiting.  When  of  any  size,  its 
existence  on  the  anterior  wall  of  the  vagina 
can  be  readily  recognised  by  digital  touch, 
confirmed,  if  necessary,  by  the  passage  of  a 
sound  into  the  bladder  and  thence  into  the 
vagina.  But  small  fistulte  often  require 
the  use  of  considerable  care  for  their  detec- 
tion, either  in  consequence  of  the  minute 
size  of  the  apertinre,  or  from  the  fact  of  its 
being  concealed  beneath  a  fold  of  mucous 
membrane.  Should  careful  inspection,  after 
thorough  exposure  with  the  help  of  a  duck- 
bill speculum,  fail  to  discover  it,  resort  may 
be  had  to  the  plan  of  gi'aduaUy  distending 
the  bladder  by  the  injection  of  milk  or  of 
some  colom-ed  solution,  of  which  any  escape 
through  even  the  smallest  opening  in  the 
anterior  vaginal  waU  would  be  readily  de- 
tected. If  no  evidence  of  leakage  be  seen, 
a  careful  examination  of  the  cervix  uteri 
should  be  made  to  discover  the  existence  of 
a  fistulous  tract. 

Treatment. — Small  fistulas,  when  recent, 
will  often  close  naturally,  provided  that 
rigid  cleanliness  be  observed,  and  the  blad- 
der be  kept  reheved  by  the  use  of  the 
catheter.  Even  when  of  some  size  and 
standing,  their  closure  may  occasionally  be 
effected  by  cauterisation,  but,  as  a  rule, 
operative  measm-es  are  requii-ed.  These 
are  most  liliely  to  succeed  when  undertaken 
within  two  to  three  months  after  the  occiu-- 
rence  of  the  injmy,  by  which  time  the  tis- 
sues win  have  acquired  sufficient  sovmdness 
without  being  too  firmly  cicatrised.  In  all 
cases,  before  anything  be  attempted,  the 
patient's  general  health  must  be  attended 
to,  while  the  parts  involved  should  be 
brought  into  as  healthy  a  state  as  possible. 

Three  main  points  require  to  be  observed 
in  the  performance  of  the  operation. 

1.  The  fistulous  opening  should  he  com- 
pletely exposed,  in  order  that  its  position 
and  extent  may  be  kept  well  in  view 
throughout  the  procedure.  For  this  pur- 
pose it  is  well  to  have  the  patient  antesthe- 
tised,  although  as  a  rule  the  operation  is 
not  a  painful  one.  The  first  essential  is  a 
good  light,  in  front  of  which  the  patient 
should  lie  in  the  usual  lithotomy  position, 
but  with  the  hips  raised  to  a  somewhat 
higher  level  than  the  shoulders,  while  the 
thighs  are  forcibly  flexed  upon  the  abdomen. 
If  prefeiTed,  she  may  be  placed  in  the 
lateral  or  semi-prone  position.  The  vagina 
having  been  well  cleansed,  a  full-sized  duck- 
bill speculum  is  mtroduced  and  maintained 
firmly  in  position,  so  as  to  retract  the  peri- 
neum and  posterior  vaginal  wall,  and  allow 
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free  exposure  of  the  vesico -vaginal  septum. 
A  sound  in  the  bladder  will  serve  to  depress 
the  anterior  vaginal  wall,  thus  bringing  the 
fistula  within  more  easy  reach ;  or  the  same 
object  may  be  attained  by  drawing  down 
the  cervix  uteri  by  means  of  a  vulseUum  or 
a  thread. 

2.  The  margins  of  the  fistula  should 
be  thoroughly  jpared,  so  as  to  obtain  a  con- 
tinuous raw  surface.  In  doing  this,  the 
operator,  with  the  help  of  a  tenaculum  or 
fine-toothed  forceps,  first  seizes  and  puts  on 
the  stretch  some  portion  of  the  marginal 
mucous  membrane.  This  is  next  transfixed 
with  the  knife  in  such  a  way  as  to  split  the 
vaginal  layer  thi-ough  the  edge  of  the  fistula, 
and  the  knife  is  then  carried  laterally  right 
and  left,  so  as,  if  possible,  to  remove  a  com- 
plete circle  of  mucous  membrane  of  the 
desired  extent,  leaving  a  continuous  border 
of  denuded  sm-face  around  the  opening  on 
its  vaginal  aspect.  If  much  cicatricial  tis- 
sue be  present,  the  margin  must  be  more 
fireely  pared,  even  to  the  extent  of  removing 
a  rim  of  vesical  mucous  membrane ;  but  as 
a  rule  tliis  latter  should  be  avoided,  in  order 
to  prevent  risk  of  after-hsemorrhage  into 
the  bladder.  The  edges  havmg  been  tho- 
roughly denuded  in  the  way  described,  or, 
if  preferred,  by  means  of  scissors  in  place 
of  the  knife,  all  oozing  must  be  arrested 
by  the  use  of  ice  or  of  the  hot  douche. 

3.  The  sutures  are  to  be  introduced,  and 
the  freshly  spared  surfaces  brought  into 
accurate  apposition  so  as  to  conijjletely 
close  the  opening.  The  best  and  most 
manageable  material  for  the  sutm'es  is  stout 
silkworm  gut,  but  sUver  wire  is  also  much 
used.  They  may  be  introduced  by  small 
curved  needles  fixed  in  a  needle-holder ;  or, 
if  preferred,  by  means  of  a  handled  needle, 
which  is  to  be  threaded  after  its  passage  and 
before  being  withdrawn.  In  any  case,  the 
needle  should  be  entered  about  one-third  of 
an  inch  from  the  edge  of  the  abraded  sur- 
face, and  be  made  to  transfix  both  margins  of 
the  opening  in  close  proximity  to,  but  with- 
out actually  piercing,  the  vesical  mucous 
membrane.  When  the  tissues  are  dense, 
its  passage  may  be  facUitated  by  using  a 
blunt  hook  to  afford  counter-pressure  at  the 
point  of  exit.  The  sutures  are  to  be  placed 
at  intervals  not  exceeding  a  quarter  of  an 
inch,  care  being  taken  to  introduce  them 
evenly,  so  as  to  prevent  subsequent  pucker- 
ing of  the  edges.  After  a  sufficient  num- 
ber have  been  passed  and  aU  bleeding  has 
ceased,  the  raw  sm-faces  are  carefully  dried 
with  a  sponge,  and  brought  into  apposition 
by  traction  on  the  sutures,  which  are  then 
firmly  tied,  their  ends  being  left  long  and  | 


looped  together  to  facilitate  subsequent  re- 
moval.  If  silver  sutures  have  been  em- 
ployed, they  may  be  either  tied  or  twisted ; 
or,  if  preferred,  the  ends  may  be  passed 
through  a  Bozemann's  plate  and  clamped 
with  spht  shot. 

After-treatment. — The  bladder  should 
be  kept  empty  by  means  of  a  self-retain- 
ing vulcanite  catheter  with  tubing  attached, 
or  else  the  m-ine  may  he  dl•a^vn  off'  at  fre- 
quent intervals  by  the  nm-se.  Some  opera- 
tors,  however,  allow  the  patient  to  empty 
the  bladder  natm-aUy  from  the  first.  Dur- 
ing convalescence,  the  vaguia  must  be  well 
douched  twice  daily  with  some  antiseptic 
solution.  The  bowels,  as  a  rule,  are  to  be  kept 
quiet  by  means  of  opium  for  a  week  or  ten 
days,  after  which  they  may  be  relieved  by 
the  use  of  oil  and  gi-uel  enemata.  The 
sutm-es  usually  require  removal  on  the  sixth 
or  seventh  day,  but,  if  not  causing  iiTitation, 
they  may  -with  advantage  be  left  for  a  few 
days  longer. 

The  less  common  forms  of  vesical  fis- 
tulas will  require  operative  treatment  vary- 
ing according  to  their  seat  and  extent,  Thus, 
for  the  closm'e  of  an  opening  in  close  prox- 
imity to  the  cervix  uteri,  it  may  be  neces- 
sary to  make  use  of  the  anterior  lip  ;  or  if 
this  have  been  extensively  desti'oyed,  the 
posterior  one  may  have  to  be  brought  into 
requisition  by  an  operation  involving  obli- 
teration of  the  OS  uteri,  and  thus  leaving 
the  uterine  cavity  to  open  into  the  bladder. 

In  the  case  of  a  sinus  traversing  the 
cervix  (vesico-uterine),  the  anterior  lip 
should  be  split  through  in  order  to  ftiUy 
expose  the  fistulous  tract,  which  must  he 
freely  denuded  before  re-approximatiug 
the  opposed  surfaces  by  means  of  deep 
sutiu'es. 

Wlien  direct  closm-e  of  a  fistula  is  uiipos- 
sible  owing  to  very  extensive  loss  of  tissue, 
an  operation  termed  'kolpokleisis,'  consist- 
ing in  transverse  obliteration  of  the  vairina 
heloio  the  seat  of  the  opening  into  the 
der,  may  be  deemed  justifiable  as  the  <  nh' 
means  of  relieving  the  j)atient.    This  ol 
is  effected  by  the  removal  of  a  com 
ring  of  mucous  membrane  from  the  va : 
wall,  and  the  subsequent  coaptation  o\ 
denuded  sm-faces  by  the  help  of  sut 
until  firm  union  has  talcen  place. 

EeCTO  -  VAGINAL      FiSTULA  COimii 

arises  fi'om  carcinomatous  or  syphilitic  > 
ease  of  the  rectum,  in  neither  of  wliich 
cases  would  it  be  amenable  to  operntivfl 
treatment.  It  may  occasionally,  however, 
result  from  sloughing,  consequent  upon  iii* 
juries  of  the  same  nature  as  those  wliic" 
lead  to  vesical  fistulte.    The  symptoms  coin- 
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plained  of  are  cliie  to  the  passage  of  flatus 
and  faeces  per  vaginam. 

Treatmerd  consists  in  paring  the  edges 
uid  closing  the  opening  with  sutm-es,  which 
iinst  not  include  the  rectal  mucous  mem- 
'vane.  The  bowels  shoiild  afterwards  be 
leared  rather  earlier  than  in  the  case  of  a 
esical  operation,  in  order  to  obviate  danger 
tfising  from  scybala.    W.  A.  Meredith. 

VAGINAL  HERNIA.  —  In  this 
.  ariety  the  ruptm-e  projects  into  the  vagina, 
[t  usually  protrudes  through  the  lateral  wall 
>f  the  vagina  behind  the  broad  Hgament.  It 
naj'  be  found  in  front  of  the  broad  hga- 
nent,  or  deep  down  in  the  recto-vaginal 
"louch.  The  riiptm-e  is  most  often  seen  in 
uultipai'se.  .  The  contents  are  usually  small 
ntestine.  In  at  least  one  instance  a  loop 
f  the  sigmoid  flexm^e  is  said  to  have  been 
:ivolved.  So  far  as  reported  cases  go,  it 
loes  not  appear  to  have  been  the  subject  of 
inmgulation.  The  tumom-  may  form  a 
erious  obstacle  in  labour. 

Frederick  Treves. 

VAGINAL  LITHOTOMY.  See  Litho- 
roMY  ;  Stone  in  the  Female  Bladder. 

VAGINISMUS  is  a  term  apphed  to  a 

condition  occasionally  met  with  in  married 
ks.vomen  of  a  nervous,  irritable  tempera- 
pnent,  arising  from  the  presence  of  some 
persistent  local  source  of  frritation  about 
[  ,he  vulva  or  the  orifice  of  the  vagina. 
lA\mong  such  may  be  mentioned : — Vas- 
hular  growth  of  the  meatus  ;  fissm'es  of  the 
I  'oiu-chette  or  nymphjB ;  frritable  carunculse 

iiyrtiformes ;  an  mfiamed  or  only  partially 

uptured  hymen,  &c. 

The  chief  symptom  of  the  disease  is 

ntense  pain  and  spasm  of  the  parts,  in- 
uluced  by  any  attempt  at  coition. 

Diagnosis  must  be  made  by  mspection, 
ii,  careful  search  being  instituted  for  the 
I'Jiscovery  of  any  one  of  the  above-named 
Bources  of  irritation.  Should  no  local 
teause  be  found,  the  possibilitj'-  of  the  symp- 
Upms  depending  upon  some  internal  con- 
tttion,  Bxich  as  a  tender  prolapsed  ovary,  or 
Bf»on  the  existence  of  perimetritic  trouble, 
Kust  be  considered. 

r     Treatment  will  consist  in  the  removal 

pof  any  local  source  of  irritation. 

I      Vascular  grotuth  of  the  meatus  should 

pbe  destroyed  with  the  help  of  the  thenno- 

Bcautery. 

[  Fissures  of  the  fourchette,  or  aroimd 
Hie  vaginal  orifice,  are  best  treated'  by 
Kvision  with  a  sharp  knife,  or  by  the  ap- 
Blication  of  the  cautery,  followed  in  either 


case  by  the  use  of  an  ointment  containing 
iodoform. 

The  condition  known  as  irritable  car- 
unculcB  myrtiformes  is  recognised  by  the 
presence  of  extremely  sensitive,  nodular 
projections  on  the  sm-face  of  the  mucous 
membrane  immediately  within  the  orifice 
of  the  vagina ;  these  consist  of  the  re- 
mains of  the  ruptured  hymen.  In  order 
to  obtain  a  cm-e  in  such  cases,  it  is  neces- 
sary to  remove  a  complete  ring  of  tissue, 
including  the  growths  in  question.  This 
should  be  effected,  with  the  help  of  sharp 
curved  scissors,  while  the  patient  is  under 
an  anaesthetic.  The  vaginal  orifice  must 
next  be  fr'eely  dilated,  and  then  firmly 
plugged  with  a  roll  of  iodofoim  gauze, 
over  which  a  pad  of  the  same  material  is 
to  be  applied  and  kept  in  place  by  a 
T-bandage.  The  use  of  a  self-retaining 
catheter,  with  rubber  tubing  attached,  will 
prevent  soilmg  of  the  dressings.  The  plug 
which,  in  addition  to  acting  as  an  efficient 
dilator,  is  also  a  perfect  antiseptic,  may  be 
left  undistiu'bed  for  live  or  six  days,  when, 
on  its  removal,  the  raw  siu-face  will  be 
found  healed.  The  subsequent  daily  em- 
ployment, for  a  few  hom-s,  of  a  glass  or 
vulcanite  dilator  will  prove  useful  in  com- 
pleting the  cm-e. 

A  somewhat  similar  treatment  may  be 
followed  in  cases  of  an  abnormally  tough 
or  only  partially  ruptured  hymen,  in  newly- 
married  women.         W.  A.  Meredith. 

VARICOCELE.— This  terinwas  foi-m- 
erly  used  to  denote  a  varicose  condition  of 
the  superficial  veins  of  the  scrotum,  and 
Circocele  was  the  name  given  to  varix  of 
the  vems  of  the  spermatic  cord.  Circocele 
has  become  obsolete,  and  varicocele  is  al- 
ways used  at  the  present  time  to  denote  a 
dilated  varicose  condition  of  tlie  spermatic 
plexus  of  veins. 

Causes. — The  disease  is  most  fr'equently 
seen  between  the  periods  of  puberty  and 
full  manhood.  Cases  are  occasionally  ob- 
served in  yoimg  boys  and  just  before 
puberty,  and  the  writer  has  operated  upon 
a  man  fifty-four  years  of  age,  who  attri- 
buted the  development  of  tlio  varix,  and 
apparently  with  reason,  to  a  blow  received 
seven  months  previously.  The  disease  is 
therefore,  probably,  in  some  way  associated 
with  the  gi-eat  developmental  changes 
occurring  in  the  testicle  at  puberty,  and 
the  functional  excitement  of  the  parts  dur- 
ing the  years  of  early  manhood.  Frequent 
masturbation,  or  a  lascivious  habit  of  mind, 
by  keeping  up  a  more  or  less  constant 
congestion  of  the  part,  may  favour  the 
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development  of  varicocele ;  on  the  other 
hand,  the  regular  sexual  relations  of 
marriage  are  of  use  in  cm'ing  the  disease 
when  slight.  The  more  definite  local 
causes  of  vai-icocele  are  the  gi-eat  length 
and  vertical  du-ection  of  the  slender 
spermatic  veins,  their  plexiform  arrange- 
ment in  the  scrotum,  with  their  termina- 
tion in  one,  or  at  the  most  two,  small  veins 
in  the  abdomen ;  the  imperfect  support 
afforded  to  the  veins  by  the  loose  tissues  of 
the  scrotum ;  the  great  vascular  changes 
attending  sexual  excitement ;  injm-y  ;  and 
acute  inflammation  of  the  epididymis  and 
cord.  Occupations  involving  continuous 
standing  or  slow  walking,  or  attended  with 
frequent  concussions  of  the  parts,  and  hot 
climates  are  beUeved  to  predispose  to  the 
venous  dilatation,  while  there  is  evidence 
to  show  that  general  debility,  with  a  feeble 
state  of  the  ch-culation,  and  a  relaxed  flabby 
condition  of  the  tissues,  leadmg  to  a  pen- 
dulous condition  of  the  scrotum,  is  of  etio- 
logical importance.  In  a  large  proportion 
of  cases,  the  subjects  of  varicocele  are 
healthy,  weU-nourished,  and  well-developed 
men,  in  whom  it  is  impossible  to  detect  any 
cause  of  mcreased  intravenous  pressm-e,  or 
of  deficient  external  support.  In  such  cases, 
the  writer  has  suggested  that  the  disease  is 
to  be  regarded  as  a  true  venous  hypertrophy, 
arising  diu'ing  the  active  changes  occm-ring 
in  the  associated  organs  at  and  after 
puberty. 

The  much  greater  frequency  of  varico- 
cele on  the  left  side  than  the  right  has  been 
accoimted  for  by  the  gi-eater  length  of  the 
left  vein,  by  the  fact  that  the  left  spermatic 
vein  enters  the  renal  vein  at  right  angles, 
while  the  right  opens  into  the  vena  cava 
parallel  to  its  cm'rent,  and  by  the  passage 
of  the  left  vein  under  the  sigmoid  flexm-e, 
which,  when  loaded  with  faeces,  may  com- 
press and  obstruct  it.  It  must  be  confessed, 
however,  that,  with  the  exception  of  the 
gi-eater  length  of  the  left  vein,  no  vaHd 
reason  for  the  undoubted  fact  has  been  as 
yet  adduced,  and  even  this  does  not  appear 
to  be  sufficient  to  account  for  the  remark- 
able preponderance  of  left-sided  varicocele. 
The  occmTence  of  varicocele  has  also  been 
attributed  to  the  absence  of  valves  in  the 
left  spermatic  veins  ;  in  addition,  however, 
to  several  valves  in  different  parts  of  these 
veins,  a  single  valve,  or  a  pan*,  are  foimd  at, 
or  within  a  very  short  distance  of,  the  out- 
let of  the  vein  on  each  side  ;  it  is  easy 
to  demonstrate  the  competency  of  these 
valves,  and  the  impossibility  of  injecting 
fluid  from  the  renal  vain  or  vena  cava  into 
the  spermatic  vein. 


Patliology. —  The  affected  veins  are 
dila,ted,  pouched,  elongated,  and  tortuous  • 
their  waUs  are  thickened  with  an  overgrowill 
of  fibrous  and  muscular  tissue,  to  such  an 
extent  that  when  cut  across  they  stand  open 
like  arteries.  Probably  all  the  veins  of  the 
spermatic  cord  are  never  affected,  and  the 
degree  to  which  the  dilatation  progresses 
in  diiferent  veins,  and  in  different  cases, 
varies  much.  The  venous  dilatation  has 
been  shown  to  extend  to  the  vessels  of 
the  mediastinum  testis,  and  to  those  lying 
beneath  the  tunica  alljuginea.  Localised 
thrombosis,  with  the  subsequent  formation 
of  a  phleboHth,  may  occm-.  The  most  im- 
portant pathological  question  arises  in  con- 
nection with  the  testicle.  That  organ  is 
most  often  foimd  of  its  natural  size  and 
pliunpness,  and  apparently  unaffected  by 
the  presence  of  the  varix.  In  some  cases 
the  testicle  is  a  little  smaller  and  softer 
than  its  fellow,  and  in  a  certain,  number  of 
cases  the  testicle  is  found  mai-kedly  smaller 
than  its  feUow,  but  of  the  normal  shape 
and  consistence.  The  explanation  of  these 
facts  is  probably  as  foUows :  —  If  the 
disease  be  limited  to  the  cord,  as  is  usually 
the  case,  and  come  on  after  the  testicle 
has  reached  its  full  development,  it  exerts 
no  injm'ious  influence  upon  the  structure 
of  that  organ.  But  when  the  vessels  within 
the  testicle  are  varicose,  it  may  lead  to  a 
slight  shrinlimg  of  the  tubular  structure. 
If,  however,  the  varices  develop  before  or 
at  imberty,  the  usual  enlargement  of  the 
testicle  may  not  take  place,  and  it  may 
continue  in  its  puerile  state.  The  impor- 
tant fact  is,  that  where  the  testicle  is  fomid 
much  smaller  than  its'  fellow,  it  is  an  un- 
developed organ,  and  not  atrophied.  There 
is  no  evidence  that  simple  varicocele  can 
produce  marked  wasting  of  a  healthy 
testicle.  Siniilarly,  it  appears  probable  that 
a  varicocele  does  not  interfere  with  the 
due  elaboration  of  semen,  or  render  its 
subject  either  impotent  or  sterile.  BIr. 
Cm-ling  cites  thi-ee  cases  in  which  the  sper- 
matic fluid  was  found  destitute  of  sperma- 
tozoa; but,  as  in  each  of  these  cases  the 
testicle  was  distinctly  small,  it  is  probable 
that  they  were  instances  of  the  associatiou 
of  varicocele  with  failm-e  of  development 
of  the  testicle. 

The  superficial  scrotal  veins  may  he 
found  varicose,  and  occasionally  there  may 
be  varices  of  the  superficial  veins  of  the 
legs.  In  the  worst  cases  of  varicocele,  the 
scrotum  is  usuallj^  verj'  pendulous. 

Symjitoins. —  There  may  be  no  sub- 
jective symptoms  whatever  attendant  upon 
even  a  very  large  varicocele ;  the  patient. 
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in  such  cases,  is  at  the  most  only  conscious 
of  a  gi'eater  fuhiess  of  the  left  than  of  the 
right  side  of  the  scrotuna,  and  it  is  not  un- 
common for  the  sm'geon  to  discover  a  vari- 
cocele of  which  the  patient  has  heen  quite 
imconscious.  In  the  majority  of  cases  the 
patients  complain  of  a  sense  of  weight  ia 
the  scrotum,  and  of  a  dragging  pain,  ex- 
tending up  into  the  groin  and  roimd  to 
the  loin  of  the  same  side ;  this  is  exagge- 
rated by  standing,  by  effort  or  by  fatigue, 
and  is  relieved  by  rest  in  the  horizontal 
position,  or  by  siipport  to  the  scrotum.  The 
frequent  or  constant  occiuTence  of  this 
pain  exerts  a  mai-kedly  depressing  influence 
upon  some  minds  ;  it  also  tends  to  centre 
the  thoughts  of  the  individual  upon  his 
sexual  organs,  excites  gi'oundless  fears  of 
impotence  or  sterihty,  and  if  the  man  be 
deficient  in  moral  control,  he  may  become 
a  sexual  hypochondiiac.  In  some  rare 
cases  the  pain  has  been  so  intense  that  the 
patient  has  been  quite  disabled,  apart  alto- 
gether from  emotional  distm'bance.  The 
pain  may  be  only  felt,  or  felt  most,  when 
the  bowels  are  constipated,  and  it  is  greatly 
exaggerated  after  sexiial  intercom-se,  al- 
though at  the  time  relief  may  be  experienced. 
It  is  a  common  beUef  that  varicocele  may 
cause  frequent  seminal  emissions ;  but  care- 
ful inquiry  has  sho-mi  this  to  be  groundless. 

Diagnosis. — Varicocele  is  generally  pre- 
sent on  the  left  side  only,  and,  if  present 
on  the  right,  the' left  sweUing  is  the  larger 
of  the  two.  The  diagnosis  is  usiially  made 
with  the  greatest  ease.  The  swelling 
involves  the  cord,  and  in  many  cases 
projects  behind  and  even  below  the 
testicle,  but  is  limited  to  the  scrotum, 
not  extending  up  into  the  groin.  It  is  soft, 
elastic,  opaque,  compressible,  dull  on  per- 
cussion, with  a  distinct  expansile  impulse 
on  coughing,  and  the  irregular  tortuous 
veins  give  to  it  the  feel  of  a  bag  of  worms. 
If  the  patient  lie  down,-  the  swelling  is 
reduced  by  simply  raising  the  scrotum,  and 
without  a  gurgle,  or  the  sensation  of  a 
sudden  slip,  as  in  the  reduction  of  a  hernia. 
If  now  the  smrgeon  place  his  forefinger 
lightly  over  the  external  abdominal  ring, 
and  allow  the  patient  to  rise,  he  will  ob- 
serve the  gradual  reappearance  of  the 
Bwelling  first  at  the  lower  part  o'f  the  scro- 
tum, and  without  his  feeling  anything  slip 
past  his  finger.  This  sign,  and  the  fact  that 
the  swelling  is  limited  to  the  scrotum,  will 
readily  distinguish  varicocele  from  hernia, 
for  which  it  has  been  most  often  mistaken ; 
the  impulse  on  coughing,  the  knotty  feel  of 
the  swelling,  and  its  ready  reducibility  dis- 
tinguish it  at  once  from'  the  oedema  of  the 


cord  produced  by  wearing  a  truss,  or  the 
thickness  due  to  the  presence  of  the  sac  of 
a  hernia. 

Treatment. — The  fii-st  thing  to  be  done 
in  most  of  the  cases  coming  under  the  sm'- 
geon's  notice,  is  to  assure  the  patient  of  the 
innocuousness  of  the  disease — that  it  will 
not  induce  impotence,  sterility,  or  exhaust- 
ing seminal  emissions.  If  the  surgeon  is 
successful  in  qtiieting  the  patient's  mental 
distress,  it  is  not  uncommon  for  all  phy- 
sical distress  to  pass  off  too.  Where,  how- 
ever, pain  is  complained  of,  paUiativ© 
measures  shotdd  be  adopted.  The  patient 
should  constantly  wear  a  well-fitting  sus- 
pender, of  which  the  best  is  probably  one 
that  laces  up  the  front ;  another  good  one 
is  that  which  raises  the  scrotimi  into  the 
left  groin  by  a  strap  fastened  to  a  band 
round  the  waist.  Night  and  morning  tho 
scrotum  should  be  well  douched  with  cold 
water,  to  improve  the  '  tone  '  of  the  dartos. 
The  bowels  should  be  carefully  regulated, 
and  if  the  patient  be  pale,  anaemic,  and 
flabby,  the  perchloride  or  other  preparation 
of  iron  should  be  given,  and  moderate  out- 
door exercise  should  be  insisted  on.  Severe 
exertion,  or  sudden  strains,  are  to  be  for- 
bidden ;  but  it  is  most  essential  to  avoid 
leading  these  patients  to  consider  them- 
selves to  be  invalids,  or  unfitted  for  the 
active  duties  of  Ufe  ;  the  more  they  can  be 
absorbed  in  their  occupations,  and  the 
better  their  general  health  is  maintained — 
by  whatever  means — the  less  distress  will 
a  varicocele  occasion.  All  vicious  practices 
must  be  absolutely  abandoned,  too  frequent 
seminal  emissions  shoidd  be  controlled  by 
bromide  of  potassimn,  in  doses  of  5ss., 
given  at  bed-time.  In  some  cases  a  well- 
fitting  truss,  maintaining  gentle  compres- 
sion on  the  spermatic  veins  in  the  inguinal 
canal,  affords  more  rehef  than  a  suspender, 
and  leads  to  the  gradual  shrinking  of  the 
varix ;  it  is,  however,  difficult  to  adjust 
a  truss  with  just  the  right  amormt  of  force. 
When  the  presence  of  a  varicocele  debars 
a  youth  from  one  of  the  Government 
services,  or  fr'om  any  particular  occupa- 
tion ;  when  the  subject  of  it  wishes  to  live 
in  a  hot  climate  ;  when  palliative  measm-es 
fail  to  give  relief,  and  the  varix  is  increas- 
ing, or  has  attained  a  large  size ;  when  the 
testicle  on  the  same  side  is  notably  smaller 
than  its  fellow ;  a  radical  cm-e  of  the  vari- 
cocele should  be  attempted.  It  is  probably 
well  to  operate  iipon  all  varicoceles  pre- 
sent before  puberty ;  but  in  no  caen  is  the 
operation  to  be  recommended  imtil  pallia- 
tive means  have  failed  to  give  relief,  and 
unless  the  varicocele  is  a  cause  of  distinct 
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inconvenience  to  the  patient.  The  opera- 
tion should  not  be  imdertaken  simply  for 
the  relief  of  the  mental  distress  so  often 
associated  with  this  disease. 

Many  operations  for  the  radical  cure 
have  been  devised  and  practised,  but  only 
three  require  notice  here  : — (1)  The  simplest 
procedure  is  to  pass  a  straight  needle, 
armed  with  carbolised  silk  or  chromicised 
•catgvit,  through  the  scrotum,  between  the 
vas  deferens  and  the  veins,  and  then  back 
again  between  the  veins  and  the  skin,  so 
that  the  dilated  vessels  are  enclosed  in 
a  subcutaneous  loop.  The  thread  should 
then  be  tied  tightly,  and  the  ends  cut  off 
short  and  allowed  to  slij)  inside  the  scrotal 
puncture.  Some  siurgeons  prefer  to  place 
two  such  ligatures  rovuid  the  veins,  about 
an  inch  apart.  (2)  Excision  of  the  veins. 
The  part  is  shaved  and  rendered  aseptic 
by  thoroiagh  cleansmg  with  tmpentine,  cor- 
rosive sublimate  1-500,  or  carbolic  lotion 
(5  p.c.) ;  a  small  fold  of  skin,  over  the  front 
of  the  varix,  is  raised  and  transfixed ;  the 
large  veins  at  once  apj)ear,  and  are  to  be 
cleaned,  carefully  separated  fi-om  the  vas 
deferens,  and  any  small,  imdilated  veins, 
ligatm*ed  at  the  upper  and  lower  end  of  the 
exposed  part  with  chromic  catgut,  and  the 
intermediate  portion  excised.  The  skui- 
wound  is  to  be  carefully  sewn  up  with  a 
continuous  suture,  and  a  small  drain  placed 
in  the  lower  end  of  the  woimd.  The  whole 
operation,  and  the  subsequent  dressing, 
should  be  conducted  asepticalty.  This 
operation  certainly  ciu*es  the  disease,  and 
if  the  above-named  precautions  be  taken,  is 
a  safe  measm-e  ;  but  the  writer  has  known  it 
to  be  attended  with  suppiu'ation,  and  with 
extensive  hsemorrhage  from  slipping  of  a 
ligature  ;  he,  having  performed  it  a  few 
times,  has  come  to  regard  it  as  inferior  to 
the  following  procedure.  (3)  Subciitaneous 
division  of  the  veins  vdth  a  galvanic 
^craseur.  The  vas  deferens  is  to  be  care- 
ftdly  separated  fr"om  the  veins  at  the  upper 
part  of  the  scrotimi,  and  the  skin  pmched 
in  between  the  two  is  to  be  transfixed  with 
a  tenotome  or  some  slender  knife,  and 
divided  parallel  with  the  vas  for  ^  inch. 
Through  this  mcision,  a  needle,  armed  with 
a  platmum  wire,  is  to  be  passed,  and  re- 
turned through  the  same  skin-aperttires, 
but  between  the  skin  and  the  veins.  The 
veins  are  thus  secm-ed  in  a  loop  of  the  wire. 
The  ends  of  the  loop  are  to  be  affixed  to  an 
^craseur,  and  the  cmTent  of  one  cell  of  a 
Grove's  battery,  or  of  a  small  bichromate 
battery,  passed  through  it ;  the  heated  wfre 
quickly  severs  the  veins  and  securely  seai-s 
the  cut  ends.    A  moderate  traction  shoiild 


be  kept  up  on  the  wire,  so  as  to  draw  the 
veins  out  of  the  scrotum  as  much  as  pos- 
sible, and  in  that  way  the  action  of  the  hot 
wire  is  limited  to  the  veuis ;  the  wire  must 
be  heated  to  a  dull  red  colour  only.  The 
patient  must  subsequently  rest  quiet  and 
still  in  bed,  with  the  scrotum  supported  and 
a  small  pledget  of  iodoform  wool  over  each 
skin-woimd.  The  veins  will  be  felt  to  be- 
come fiUed  with  clotted  blood,  which  gra- 
dually becomes  absorbed.  As  a  rule,  the 
patients  are  kept  in  bed  for  a  week,  and  are 
able  to  resume  active  duties  in  ten  to  four- 
teen days ;  they  shoxild  wear  a  suspender 
for  another  month.  Having  performed 
this  operation  about  twenty-five  times, 
the  writer  can  strongly  recommend  it,  on 
account  of  its  ease,  safety,  painlessness,  and 
the  certainty  with  which  a  civce  is  obtained. 
The  radical  cure  of  a  varicocele,  by  any 
one  of  these  methods,  is  not  attended  with 
danger  to  the  testicle. 

A.  Peaece  Gould. 

VARICOSE  ANEURISM.  See  Ar- 
teeio-Venous  Aneurism. 

VARICOSE  VEINS.-A  vein  is  said  to 
be  varicose  when  it  is  the  seat  of  permanent 
pathological  dilatation.  This  condition  is 
frequently  met  with  in  the  spermatic  and 
hfemorrhoidal  veins.  See  Varicocele  ; 
HEMORRHOIDS.  Of  other  sites  the  lower 
limbs  are  by  far  the  most  fr'equent,  although 
varix  is  occasionally  foimd  in  the  veins,  of 
the  ai-m,  of  the  neck  and  face,  and  also  in 
the  deep  as  well  as  the  superficial  veins  of 
the  trunlc. 

1.  Causes.  —  The  commonly  accepted 
view  of  the  etiology  of  varicose  veins  is 
that  they  are  dependent  upon  increased 
intravenous  pressm-e,  or  a  deficient  re- 
sisting power  in  the  vein-walls,  or  upon 
these  two  conditions  acting  together.  The 
increased  intravenous  pressure  is  usually  at- 
tributed to  one  or  other  of  three  conditions  : 
increased  sup)ply  of  blood  to  a  part,  ob- 
struction to  the  outflow  fr'om  a  vein,  and 
the  influence  of  gi-avity.  The  active  hyper- 
semia  associated  with  cln-onic  idceration 
and  other  inflammatory  processes,  or  with 
prolonged  muscular  contraction,  throws  a 
greater  amount  of  blood  into  the  veins  of  a 
part,  and  increases  the  j)ressure  of  the  blood 
upon  the  venous  walls.  The  influence  oi 
obstruction  to  the  outflow  fr'om  a  vein  is 
shown  by  the  effects  of  the  pressm-e  of  the 
pregnant  uterus  or  other  pelvic  tumom- 
upon  the  Uiac  veins  ;  in  women,  the  first 
occm'rence  of  varicosity  of  the  superficial 
veins  of  the  leg  is  very  often  attributed  to 
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pregnancy.  A  tight  garter  applied  below 
the  knee,  and  the  pressure  of  a  badly 
adjusted  truss,  are  other  examples  of  slight 
venous  obstructions  acting  continuovisly,  to 
which  have  been  attributed  the  prodiiction 
of  varicose  veins  in  the  lower  extremities. 

The  column  of  blood  in  the  ai'teries  of  the 
lower  limb  supports  that  in  the  veins,  but 
the  pressure  of  the  blood  upon  the  venous 
walls  is  increased  by  gi-avity,  and  is  greatest, 
therefore,  at  the  lower  end  of  the  column. 
WTien  the  valves  are  intact,  the  effect  of 
gra\aty  is  annulled,  but  when,  from  injm-y, 
atrophy,  or  the  dilatation  of  a  vein,  the 
valves  are  inefficient,  the  influence  of 
gravity  is  fiilly  felt.  Deficiency  in  the  tone 
or  power  of  resistance  of  the  vein-walls 
may  be  an  inherited  or  a  primary  defect  in 
their  structm'e  and  function;  or  it  may 
resiilt  fi'om  injmy  to  the  vein,  inflammation 
of  the  outer  coat  of  the  vein,  or  h-om  ab- 
sorption of  the  tissues  which  usually  sup- 
port the  veins  externally.  Probably,  in 
some  cases,  vai'ices  are  dependent  upon 
obsciu-e  vital  rather  than  upon  simple 
physical  causes,  and  the  enlarged  veins  are 
to  be  regarded  as  hypertrophies  or  over- 
growths of  the  veins,  rather  than  as  the 
residts  of  the  intravenous  pressure  and  the 
tonic  resistance  of  the  venous  walls. 

Conditions  to  be  specially  noticed  are 
heredity,  age,  sex,  and  occupation.  In 
many  cases  there  is  foimd  distinct  evi- 
dence of  the  influence  of  heredity,  varicose 
veins  being  seen  in  two  or  thi-ee  genera- 
tions of  a  family ;  where  heredity  is  most 
marked,  the  varices  generally  appear  early, 
and  affect  the  larger  superficial  veins. 
Varicose  veins  most  fi'equently  begin  to 
show  themselves  between  the  age  of  twenty 
and  thii-ty-five,  just  when  the  frame  is 
attaining  to  its  full  development  and  dis- 
playing its  gi-eatest  activity.  Varices  are 
not  infrequently  met  with  earlier  or  later 
than  this  age ;  on  the  other  hand,  some  cases 
improve  after  middle  life.  The  disease  is 
said  to  be  more  common  in  men  than  wo- 
men ;  with  the  exception  of  pregnancy  and 
the  pressure  of  pelvic  tumours,  men  are 
more  exposed  to  the  above-mentioned  causes 
of  varix,  and  to  this  the  somewhat  gi'eater 
prevalence  of  the  disease  in  them  than 
in  women  is  probably  due.  'Any  occujia- 
tion  which  entails  prolonged  standing,  such 
as  that  of  a  policeman,  omnibus  conductor, 
or  of  a  washerwoman,  both  by  the  influence 
of  gravity,  and  also  by  the  powerful  mus- 
cular contractions  necessary  to  support  the 
body  in  the  erect  position,  is  Hable  -to  cause 
varix.  Any  occupation  entailing  constant 
contractions  of  the  muscles  of  the  lower 


limbs  may  have  the  same  effect.  A  narrow- 
ing of  the  saphenous  opening  or  of  other 
apertures  by  which  the  superficial  veins 
communicate  with  the  deep  veins  has  been 
alleged  as  a  cause  of  varix,  and  a  plan  of 
treatment  has  been  based  upon  this  assump- 
tion. This  view  has,  however,  been  entirely 
abandoned,  especially  since  it  has  been 
shown  that  the  venous  dilatation  affects 
the  intei-muscular  and  intramuscular  veins 
as  well  as  the  subcutaneous  vessels,  and 
probably  spreads  from  the  former  to  the 
latter,  while  the  superficial  veins  are 
specially  prone  to  be  cUlated  at  the  points 
where  the  deeper  intermuscular  veins  com- 
municate with  them.  A  sudden  severe 
strain,  causing  great  distension  of  a  vein, 
Avith  or  without  ruptm-e  of  a  valve,  may 
be  the  starting-point  of  a  varix. 

The  effect  of  pregnancy  upon  the  cir- 
culation in  the  lower  Hmbs  of  women 
VBjies  much.  In  many  cases  there  is  no 
interference  whatever  ;  in  some  cases  there 
is  some  oedema  of  the  feet  and  ankles  in 
the  later  stages,  without  any  apparent  dis- 
tension of  the  veins  of  the  limbs ;  but  in 
other  cases  the  veins  of  one  or  other  lower 
limb,  or  of  both,  or  of  the  vulva,  are  con- 
siderably distended.  This  distension  may 
come  on  quite  early  in  the  com'se  of  the 
pregnancy,  before  the  uterine  enlargement 
can  be  sufficient  to  account  for  it,  and  in 
these  cases  the  varicose  condition  may  not 
become  worse  in  the  later  months  of  preg- 
nancy. In  other  cases,  the  veins  swell  out 
only  when  the  uterus  has  attained  some 
considerable  size,  and  may  be  supposed  to 
exert  considerable  pressure  upon  the  iUao 
veins.  Not  infrequently  a  woman  will 
pass  through  her  first  pregnancy  without 
any  apparent  distension  of  the  veins  of  the 
legs,  and  yet  suffer  fr'om  it  in  subsequent 
pregnancies.  The  venous  distension  fr-om 
pregnancy,  when  once  it  has  occurred,  is 
always  repeated  with  any  successive  preg- 
nancy ;  it  may  or  may  not  persist  in  the 
interA'als.  Varicose  veins  may  be  met  with 
in  the  healthy  and  robust,  but  are  more 
common  in  persons  with  pale  skin,  flabby 
muscles  and  fibrous  tissues,  and  of  lym- 
phatic temperament.-  The  gi-eater  fre- 
quency of  varix  in  the  left  than  the  right  leg 
has  been  attributed  to  the  pressure  of  a 
loaded  sigmoid  flexure  upon  the  left  iliao 
vein. 

2.  Patliology. — The  disease  is  by  no 
means  limited  to  the  superficial  veins.  It 
is  very  rare  in  the  main  deep  veins  of  the 
limbs,  except  the  posterior  tibial,  but  it  is 
common  in  the  intermuscular-  and  intra- 
muscular veins  of  the  lower  limbs,  and  may 
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attack  them  before  the  subcutaneous  vessels 
are  dilated.  The  distribution  of  the  affec- 
tion in  the  subcutaneous  veins  also  varies 
very  much.  In  some  cases,  the  whole 
length  of  the  internal  or  external  saphen- 
ous vein  is  enlarged,  no  other  vessels  being 
obviously  affected;  at  other  times,  these 
large  veins  are  dilated  at  a  few  isolated 
spots  only ;  again,  these  trunlis  may  be 
quite  unaffected,  and  certain  of  their  tribu- 
taries dilated  to  a  size  far  ia  excess  of  the 
vessels  into  vi'hich  they  pour  their  blood. 
The  small  venules  of  the  skin  may  he 
distended,  or  be  qiute  normal ;  in  many 
cases  all  these  varieties  of  the  disease  are 
met  with  together.  The  superficial  veins 
appear  to  be  specially  prone  to  varix  just 
where  the  deep  veins  commimicate  with 
them,  as  if  the  vessel-walls  jdelded  before 
the  force  of  the  double  cmTent  of  blood 
flowing  into  them.  Varicose  veins  may  be 
simply  dilated  transversely ;  more  often  they 
are  elongated  as  well,  and  thrown  into 
sinuous  cm'ves  and  coils,  while,  in  the  worst 
cases,  the  vein  loses  its  cylindrical  shape, 
and  its  walls  are  pouched  out  into  aneurism- 
like dilatations. 

Changes  are  usually  met  with  in  all  the 
coats  of  a  varicose  vein :  the  inner  coat 
is  thickened,  and,  on  slitting  up  the  vessel, 
is  seen  to  be  thrown  into  longitudinal 
wrinkles ;  sometimes  it  is  u-regularly  thick- 
ened (atheroma) ;  or  again  it  may  be  found 
to  have  undergone  fatty  degeneration  and 
to  have  lost  its  transparency.  The  middle 
coat  is  commonly  hypertrophied,  the  mus- 
cular tissue  as  well  as  the  fibrous  being  in 
excess,  but  it  may  be  thinned  or  absent 
altogether,  especially  over  the  saccular 
dilatations  of  a  vein.  The  outer  coat  is 
less  markedly  thickened.  Altogether,  the 
venous  walls  are  so  notably  thickened  that, 
on  section,  the  vein  remains  open  like  an 
artery.  The  valves  are  in  places  absent 
altogether,  or  they  are  found  as  delicate 
cords,  sometimes  adherent  to  the  vein  by 
one  extremity  only.  The  coUs  of  a  tortuous 
vein  are  united  by  firm  fibrous  bands,  and 
similar  bands  unite  the  vessel  to  the  over- 
lying skin.  The  skin  and  subcutaneous 
fascia  over  a  varix  may  be  thickened,  but 
more  often  they  are  gradually  thinned; 
where  a  large  varix  lies  over  a  bone,  it  may 
be  hollowed  out  into  a  groove  for  the 
vessel.  Thrombosis  is  liable  to  occur-,  and 
lead  to  the  obliteration  of  the  vein  or  the 
formation  of  a  phlebolith.  A  more  serious 
comphcation  is  a  gx-adual  thinning  of  the 
vein  and  of  the  skin  over  it,  imtil  it  biu'sts. 

3.  Syviptoma  and  Diagnosis. — An  ex- 
treme degree  of  varix  may  be  met  with 


without  giving  rise  to  any  symptoms  what- 
ever. The  worst  case  ever  seen  by  the 
writer  was  in  the  leg  of  a  man  eighty  years 
of  age,  in  whom  the  whole  length  and  cix- 
cumference  of  the  limb  had  been  covered 
with  very  largo  tortuous  veins  for  about 
sixty  years  ;  during  the  whole  of  this  period 
there  had  been  no  pain  or  oedema,  nor  any 
symptom  to  trouble  the  patient.  More 
often,  varices  are  the  seat  of  a  dull  acliing 
I  pain  or  a  sense  of  weight  and  fulness  in 
the  part,  when  from  prolonged  standing  or 
walliing,  or  any  other  condition,  they  be- 
come fully  distended.  Occasionally,  when 
a  vein  presses  upon  a  nerve,  the  pain  is 
more  acute,  and  is  referred  io  the  extremitj' 
of  the  nerve.  The  pain  is  quicldy  relieved 
by  raising  the  part  and  lessening  the  ful- 
ness of  the  veins.  Varix  of  a  deep  vein 
has  been  thought  to  explain  the  occmTence 
of  cramp-Hke  pains  in  a  part.  Varicose 
veins  are  often  associated  with  simple 
oedema,  chronic  indm-ation  of  the  skin  and 
subcutaneous  tissue,  eczema  and  chronic 
ulcers ;  but  how  far  these  conditions  are 
dh-ectly  dependent  upon  the  dilated  veins 
is  open  to  question. 

The  diagnosis  of  superficial  varix  is 
quite  easy  :  the  enlarged  vein  is  recognised 
by  its  tortuous  cylindrical  outline,  its  com- 
pressibUity,  the  readiness  with  which  it 
fills  out  again  into  a  soft  swelling  when 
pressm-e  is  removed,  and  by  its  continuity 
with  normal  veins.  When  the  varix  is 
large  and  near  the  trunk,  there  may  be  a 
distinct  expansile  impulse  on  coughing. 
'^^'^len  the  coverings  are  thin,  the  blue 
colom*  of  the  vein  may  be  distinctly  seen. 
This  is  especially  the  case  when  a  venous 
pouch  is  about  to  bui-st.  The  varices  vary 
gi-eatly  in  size,  extent,  and  distribution; 
they  may  be  found  at  intervals  along  either 
saphena  vein,  or  forming  a  close  network 
of  veins  below  either  malleolus.  A  varix 
is  often  foimd  crossing  the  fi-ont  of  the  leg 
above  the  middle,  or  running  over  the  fi-ont 
of  the  patella,  or  in  the  lower  third  of  the 
front  of  the  thigh.  Varices  of  the  small 
cutaneous  veins  appear-  as  fine  blue  lines 
in  the  skin,  generally  grouped  in  a  stellate 
manner.  Euptiu-e  of  a  varicose  vein  may 
occur  spontaneously  or  dm-ing  some  strain- 
ing effort;  the  bleeding  is  rapid,  blood 
flowing  from  each  end  of  the  vein.  This 
accident  generally  happens  to  branches  of 
the  main  veins,  and  particulai-ly  in  the 
lower  third  of  the  leg ;  it  may  occm:  in  the 
vulva.  Deep  varix  may  be  diagnosed  when 
the  patient  has  didl  or  cramp-like  pains  in 
the  leg  on  standing,  M'hich  are  at  once  re- 
lieved by  lying  down  or  raising  the  limb. 


Varicose  Veins 


781 


4.  Treatment  may  be  spoken  of  as  pal- 
liative or  cui-ative,  of  which  the  former  is 
the  more  generally  applicable.  Where  varix 
has  developed  acutely  after  some  sudden 
sti-ain  or  prolonged  exertion,  the  patient 
should  rest  in  bed  or  on  a  couch  for  a 
month  or  six  vi^eeks,  with  the  part  evenly 
bandaged,  and  during  this  time  the  diet 
should  be  imstimulating  and  the  action  of 
the  bowels  carefully  regulated.  Subse- 
quently, he  should  carry  out  the  usual  pal- 
liative ti"eatment,  which  consists  in  afford- 
ing external  support  to  the  veins  and  in 
preventing  their  undue  distension.  The 
external  support  may  be  aflbrded  by  well- 
fitting  elastic  stockings  or  by  a  carefully 
appHed  bandage.  The  stocking  should  not 
be  too  tight  or  too  strong,  and  should  fit 
the  leg  'evenly;  the  bandage  may  be  of 
cotton,  thin  flannel,  or  thin  perforated  pm-e 
rubber,  and,  when  well  appUed,  is  often 
more  comfortable  than  an  elastic  stocking. 
"WTien  any  one  vein  is  specially  enlarged, 
it  is  a  good  plan  to  place  a  pad  of  corre- 
sponding size  over  it  imder  the  stocking  or 
bandage.  Where  the  venous  enlargement 
is  only  shght,  it  is  often  sufficient  for  the 
patient  to  wear  well-fitting  silk  or  angola 
stockings,  putting  on  a  fi-esh  pair  each 
morning.  Garters  should  not  be  worn  at 
all,  or  only  fastened  round  the  thigh. 

Venous  engorgement  should  be  pre- 
vented by  avoiding  prolonged  standing,  sud- 
den straining  pfforts,  or  fatiguing  exercises, 
these  iTiles  being  enforced  with  a  stringency 
in  dii"ect  proportion  to  the  acuteness  of  the 
disease,  its  tendency  to  increase  and  affect 
additional  veins,  and  the  distress  it  occa- 
sions to  the  patient.  In  the  great  majority 
of  cases,  walking  and  the  various  athletic 
exercises  may  be  practised  with  advantage 
to  a  point  short  of  fatigue  or  pain,  especially 
if  afterwards  the  leg  be  raised  to  a  level 
with  the  hips.  Applying  to  the  part,  after 
the  cuticle  has  been  removed  by  a  blister, 
the  solution  of  perchloride  of  iron,  or  the 
external  use  of  the  tinctiu-e  of  witch-hazel 
has  been  recommended,  but  the  writer  is 
imable  to  advocate  either  measure  fi*om  his 
personal  experience.  Constipation  is  to  be 
carefully  avoided.  Where  the  patient  is 
anaemic,  the  astringent  preparations  of  iron 
should  be  administered  intei-naUy. 

WTien  varicose  veins  arise  diu'ing  preg- 
nancy, the  patient  should  wear  a  bandage 
on  the  legs,  and  rest  as  much  as  possible  in 
the  horizontal  position,  and,  after  her  con- 
finement, she  should  still  continue  to  wear 
the  bandage  for  some  weeks.  , 

When  a  vein  is  threatening  to  burst,  the 
part  should  be  carefully  bandaged  and  kept 


horizontal.  When  a  varix  has  ruptured 
externally,  the  bleeding  may  be  easily  con- 
trolled by  raising  the  limb ;  a  pad  of  Unt 
should  then  be  firmly  bandaged  over  the 
wound,  and  the  leg  kept  at  rest  for  a  week 
untQ  the  scar  is  sound. 

Many  modes  of  obtaining  the  radical 
cure  of  varicose  veins  have  been  suggested 
and  practised,  only  some  of  which  need  be 
mentioned. 

1.  Acupressure. — A  flat  needle,  prefer- 
ably with  a  cmrved  point,  shoxdd  be  passed 
beneath  the  vein,  and  a  piece  of  quill  or 
gum  bougie  be  laid  over  the  vein,  and  held 
firmly  in  place  by  silk  twisted  over  the  ends 
of  the  needle  in  a  figure  of  eight.  Two  pins 
may  be  placed  near  together,  and  the  vein 
divided  subcutaneously  between  them.  If, 
on  introducing  the  needle,  venous  blood 
escape,  its  point  should  be  withdrawn  and 
passed  in  deeper  at  a  closely  adjacent  spot. 
The  pms  should  be  withdi-awn  in  about  a 
week,  but  this  time  may  be  shortened  or 
lengthened  if  the  reaction  in  the  pai't  is 
excessive  or  too  slight.  The  pins  must  not 
be  passed  where  the  skin  is  inflamed.  This 
method  often  fails  to  obhterate  the  veins. 

2.  Ligature. — An  incision  just  long 
enough  to  expose  the  vein  is  made  through 
the  skiu  and  cellular  tissue,  and  through  it, 
by  means  of  an  aneurism  needle,  carbo- 
lised  silk  or  chromic  acid  catgut  is  passed 
around  the  vein  and  tied.  The  ligature  is 
generally  applied  in  several  places ;  it  may 
be  used  as  a  double  Hgature,  and  the  vein 
be  divided  between.  It  obHterates  the 
vein  safely  and  certainly ;  the  extent  of  the 
vessel  obliterated  at  each  ligature  is  usually 
only  small. 

3.  Excision. — An  incision  is  made  over 
some  length  of  a  varix,  and  carried  down  so 
as  to  expose  the  vein.  A  double  ligatm'e  is 
then  tied  aroimd  one  end  of  the  vessel, 
and  the  latter  is  divided  between  and  raised 
from  its  bed;  each  branch  entering  the 
varix  and  its  lower  end  are  similarly  divided 
between  double  ligatures,  and  the  edges  of 
the  skia-wound  are  united  by  sutm-es.  This 
operation  is  more  formidable  than  the  others, 
but  completely  removes  the  disease. 

The  external  ajspUcation  of  caustics  or 
the  intravenous  injection  of  coagulants  is 
not  to  be  recommended. 

In  view  of  the  implication  of  the  deep 
vems  in  varicose  disease,  the  radical  ciu-e 
of  superficial  varices  is  not  generally  ad- 
visable, and  when  practised  is  often  disap- 
pointing. The  cases  most  suitable  for  it 
are  those  ia  which  there  are  only  one  or 
two  veins  affected,  or  in  which  some  one 
or  two  varices  are  the  cause  of  special  in- 
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convenience  or  suflering.  Wliere  a  patient 
is  disabled  by  the  disease,  and  this  is  limited 
to  one  or  a  few  parts  only,  the  radical  cure 
should  be  attempted,  and  the  younger  and 
more  healthy  in  other  respects  the  patient, 
the  greater  the  desirability  of  the  operation. 
As  a  ride,  to  which  there  are  few  exceptions, 
chronic  oedema  or  induration  or  ulceration 
of  the  skin  and  subcutaneous  tissues  is  a 
bar  to  operation ;  but  where  a  varis  can  be 
traced  down  to  an  ulcer,  obliteration  of  the 
vein  is  sometimes  the  best  means  of  ciuring 
the  ulcer.  Where  the  varix  to  be  treated 
consists  of  an  isolated  '  buncli  of  veins,'  ex- 
cision is  the  best  operation.  Where  it  is 
desired  to  obtain  the  obliteration  of  a 
number  of  varices  or  of  several  parts  of  one 
long  dilated  vein,  the  application  of  the 
ligatm'e  or  of  acupressure  is  the  best  means 
to  adopt,  and  of  these  the  ligature  is  pre- 
ferable. Ligature  and  excision  should  be 
performed  with  careful  antiseptic  precau- 
tions. The  dangers  of  spreading  phlebitis 
and  of  embolism  must  be  kept  in  view  in  the 
after-treatment.        A.  Peaece  Gould. 

VARIX  OF  LYMPHATICS.  See 

Lymphangiectasis. 

VEGETATIONS,     Adenoid.  See 

Naso-Phaeyngeal  Growths. 

VEGETATIONS,  Syphilitic.  See 
Syphilis. 

VEENS,  Air  in.    See  Aik  in  Veins. 

VEINS,  Diseases  of.  See  Phlebitis  ; 
Theombosis. 

VENESECTION,  the  operation  of 
opening  a  vein  for  the  purpose  of  general 
blood-letting.  One  of  the  vessels  at  the 
bend  of  the  elbow  is  commonly  chosen,  but 
if  these  should  be  too  small  or  from  any 
reason  unsuitable,  the  external  jugular  vein 
at  the  root  of  the  neck  or  the  internal 
saphena  above  the  ankle  may  be  utilised. 

Apparatus  required. — Lancet  or  small 
double-edged  scalpel,  bandage,  tape,  pad  of 
lint,  bleeding  basra,  sponge  and  water. 

Operation. — I.  At  bend  of  Elbow. — The 
patient  being  in  the  recumbent  or  sitting 
position,  with  the  limb  extended  and  supi- 
nated,  a  piece  of  tape  should  be  tied  around 
the  upper  arm  at  about  its  middle,  suffi- 
ciently tightly  to  obstruct  the  venous  cii-- 
culation  without  interfering  with  the  pulse. 
The  veins  having  become  swollen,  the  me- 
dian cephalic  or  median  basiUc,  whichever 
happens  to  be  the  larger,  is  selected ;  if  they 
are  of  equal  size  the  median  cephalic  is 
preferable,  in  conseqiience  of  the  extreme 


proximity  of  the  median  basilic  to  the 
brachial  artery. 

The  elbow  having  been  grasped  in  th& 
operator's  left  hand,  the  vein  is  fixed  by 
placing  the  thumb  on  it  just  below  the  site 
of  the  proposed  opening.  The  lancet-blade, 
hold  between  the  finger  and  thumb  of  the 
right  hand,  is  then  passed  into  the  vessel 
until  the  blood  flows  by  its  side,  the  blade 
is  carried  onwards,  horizontally,  for  about 
one-third  of  an  inch  and  made  to  cut  its 
way  out  so  that  the  wound  in  the  skin  shaU. 
be  larger  than  that  in  the  vein.  The  pres- 
sui'e  of  the  thumb  is  then  removed,  and  the 
blood  allowed  to  flow  into  the  bleeding- 
bowl  until  the  required  amount  has  been 
taken.  If  the  stream  be  sluggish,  the  pa- 
tient shovdd  hold  a  stick  or  rolled  bandage 
in  the  hand,  and  grasp  it  firmly  at  fr-equent 
intervals. 

To  arrest  the  bleeding,  the  constriction 
around  the  arm  miist  be  removed,  a  pad 
placed  on  the  wound  and  retained  in  posi- 
tion by  a  figure-of-eight  bandage  or  tape. 
For  two  or  three  days  the  arm  should 
be  carried  in  a  sling ;  at  the  end  of  the 
fom'th  day,  by  which  time  the  wound  has, 
as  a  rule,  healed,  the  pad  and  bandage  may 
be  dispensed  with. 

In  opening  the  vein,  it  is  of  the  utmost 
importance  to  avoid  cutting  too  deeply, 
otherwise  the  posterior  waU  of  the  vessel 
may  be  laid  open,  a  mishap  which  some- 
times proves  serious  in  the  case  of  the 
median  basilic  vein,  when  the  brachial 
artery  is  likely  to  be  woimded  and  a  vairi- 
cose  aneurism  or  anem'ismal  varix  to  follow. 
Care  must  also  be  taken  to  prevent  the 
skin  from  gUding  over  the  opening  in  the 
vein  and  so  forming  a  valve-like  woimd, 
which  is  apt  to  impede  the  flow  of  blood 
and  lead  to  subcutaneous  extravasation. 

II.  At  root  of  Neck,  Venesection  of 
External  Jugular.— The  patient  being,  if 
possible,  in  the  reclining  position  with  a 
pillow  under  the  shoulders,  and  the  head 
tiu-ned  to  the  side  opposite  that  selected  for 
the  operation,  a  small  cork  or  hard  pad  of 
lint  should  be  placed  on  the  vein,  as  it  dips 
under  the  clavicle  at  the  outer  border  of 
the  sterno-mastoid  muscle,  and  held  firmly 
in  position  by  the  thumb,  or,  more  conve- 
niently, by  a  bandage  passing  beneath  the 
opposite  axilla.  The  vein  should  then  be 
opened  in  the  maimer  ah-eady  described,  as 
it  lies  on  the  surface  of  the  sterno-mastoid, 
the  incision  being  made  in  the  direction  of 
the  fibres  of  that  muscle — i.e.  transversely 
to  the  fibres  of  the  platysma.  The  blood 
may  be  caught  in  a  shallow  receiver,  or 
conducted  into  a  bleeding-basin  by  means 
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of  a  small  fonnel  or  a  channel  made  of 
paper  or  cardboard. 

To  aiTest  the  bleeding,  a  compress  should 
be  placed  on  the  woimd  and  held  in  posi- 
tion hy  the  thimib  until  the  pad  above  the 
clavicle  has  been  removed,  when  it  maj^  be 
firmly  strapped  in  its  place.  Much  care  is 
necessary  in  the  adjustment  of  the  clavi- 
cular pad,  as  its  gi-eat  object,  in  addition  to 
obstructing  the  cii-culation,  is  to  obviate  the 
possibility  of  air  passing  down  the  vein, 
which  is  the  maia  risk  in  this  operation ; 
for  the  same  reason  it  should  on  no  account 
be  clisturbed  until  the  opening  in  the  vera 
has  been  closed. 

III.  Above  AnTcle. — Venesection  of  In- 
teinal  Saphena. — A  method  rarely  prac- 
tised in  this  country.  A  tape  having  been 
tied  around  the  leg  just  below  the  calf  to 
obstruct  the  circulation  in  the  vein,  the 
operation  is  performed  in  the  same  way, 
step  by  step,  as  that  described  at  the  bend 
of  the  elbow.  To  increase  the  flow,  should 
it  be  sluggish,  the  foot  may  be  contiauaUy 
nibbed  in  an  upward  direction  or  held  in 
warm  water.       William  H.  Bennett. 

VENOMOUS  SERPENTS,  Bites  of.— 

The  poison  is  secreted  by  a  gland  situated  be- 
hind the  eye  and  beneath  the  masseter  mus- 
cle ;  thence  the  fluid  is  conveyed  thi'ough 
a  curved  duct  to  the  base  of  the  fang,  and 
by  a  channel  traversing  this  tooth,  or  by  a 
gi'oove  in  its  posterior  siu'face,  the  secretion 
is  discharged.  The  upper  fangs  alone  ad- 
mitting the  venom,  it  is  important  always 
to  estimate  in  any  case  the  size,  position, 
and  number  of  the  punctures. 

Poisonous  serpents  abound  in  India, 
America,  Afiica,  and  Austraha,  and  ia 
England  there  is  one — the  adder.  The 
best  known  are  the  Indian  cobra,  the 
American  rattlesnake,  and  the  Aiistralian 
tiger,  black,  brown,  and  copperhead  snakes. 
The  general  effect  of  the  poisons  of  aU  these 
is  very  similar,  and  it  is  probable  that  the 
essential  lethal  element  is  the  same,  while 
certain  peculiarities  give  different  local 
effects. 

The  Venom.-The  secretion  of  the  poison- 
glands  seems  to  be  in  all  venomous  reptiles 
essentially  the  same  in  appearance.  Thus, 
Prince  Bonaparte  described  thalt  of  the 
viper  as  'having  a  gummy  appearance, 
somewhat  resembling  uncoloured  varnish, 
perfectly  clear  and  transparent ;'  while  Hal- 
ford  says  of  the  venom  of  the  black  snake 
of  Austraha  that  it  is  a  '  faintly  yellowish 
pellucid  fluid,  ranging  in  consistency  from 
thin  syrup  to  thick  gum-water,  and  upon 
exposure  rapidly  thickens,  and  becomes  Uke 


hard  gum.'  Fayrer  describes  the  cobra- 
venom  as  a  '  clear,  slightly  viscid  fluid, 
soluble  in  water,  and  slightly  acid.'  It  will 
keep  months  or  years  between  slips  of  glass 
and  still  retain  its  virulence,  and  even  after 
the  heads  have  been  long  in  spuit  the  poison 
retains  its  power. 

The  effects  of  the  venom  are  the  same 
in  all  the  most  deadly  snakes.  There  seems 
no  limit  to  the  amoimt  that  may  be  taken 
harmlessly  into  the  stomach,  nor  does  it 
matter  whether  the  animal  be  fasting  or 
not.  This  explains  the  freedom  from  poi- 
soning after  sucking  a  wound  ;  but  here  it 
must  be  pointed  out  that,  as  the  poison 
may  be  absorbed  thi'ough  an  abrasion,  great 
care  is  necessary.  While  the  mucous  mem- 
brane denies  a  passage  to  the  poison,  the 
synovial  membranes  allow  it  to  pass  rapidly 
into  the  system.  It  is  stated  by  Fayrer 
that  the  flesh  of  animals  killed  by  the 
venom  is  not  poisonous,  and  is  eaten  by 
the  natives.  The  coagulating  power  of  the 
blood  seems  to  be  destroyed  in  nearly  all 
cases,  and  this  is  shown,  not  only  by  its 
fliud  condition  after  death,  but  by  the  free 
bleeding  from  the  wound,  the  ecchymosis, 
the  hasmoptysis,  and  the  escape  of  blood  in 
the  stools. 

Mitchell  observed  that  when  rattle- 
snake poison  was  apphed  directly  to  the 
mesentery,  ruptm-e  of  the  small  vessels 
occmTcd,  an  effect  going  far  to  explain  the 
haemorrhages.  Extravasations  are  found 
in  the  serous  membranes.  Rigor  mortis  is 
said  always  to  be  present. 

Symp  toms. — In  England,  the  bite  of  the 
adder  sometimes  gives  rise  to  serious  symp- 
toms. Several  cases  are  recorded  in  the 
journals  from  which,  and  from  a  case  seen 
by  the  writer,  this  account  is  drawn.  Lo- 
cally, pain  is  immediately  felt — acute  and 
burning — and  is  rapidly  succeeded  by  swell- 
ing. The  punctures  are  very  fine  and  ap- 
pear as  two  discolom'ed  points.  In  one  class 
of  cases  the  part  swells  rapidly,  the  skin 
retaining  its  natural  hue.  The  swelling 
extends  up  the  forearm  and  arm,  over  the 
shoulder,  down  the  side  of  the  chest,  over 
the  back,  and  may  reach  the  abdomen 
and  groin,  and  with  all  this  there  may  be 
no  discoloration,  no  pain,  no  glandular  en- 
largement, and  few,  if  any,  constitutional 
symptoms  after  the  first  few  hours.  Gra- 
dually the  swelling  subsides,  leaving  the 
arm  imaffected.  This  form  of  swelling  is 
peculiar,  and  does  not  correspond  with  any 
of  the  common  affections,  and  seems  special 
to  this  poison.  In  other  cases,  however, 
lividity  and  ecchymoses  accompany  the 
swelling,  or  even  a  diffuse  cellular  inflam- 
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mation  may  occur,  as  in  a  case  recorded  by 
Mr.  0.  Pemberton. 

The  general  symptoms  appear  quickly, 
faintness,  sickness,  and  diai-rhoea  being  the 
earliest  and  most  constant.  The  pulse  is 
quick,  feeble,  and  may  become  impercep- 
tible. Dyspnoea  also  is  common.  Some 
complain  of  intense  epigastric  para,  and  in 
one  case  miicus  and  blood  appeared  in  the 
stools.  The  removal  of  a  hgatm-e  ia  one 
case  produced  sudden  farutiag,  and  it  was  a 
week  before  the  patient  recovered.  Again, 
in  others  there  may  be  few  or  no  general 
symptoms. 

Weir  Mitchell  says  that  the  bite  of  the 
rattlesnake  is  sometimes  followed  by  pain 
of  a  pricking  or  bm-ning  character,  which 
gradually  becomes  intense.  Blood  flows 
freely  fi-om  the  pimctm-es,  and  the  parts 
ai'ound  swell  and  become  discoloured  from 
extravasation  of  blood.  The  wounded  ex- 
ti-emity  becomes  larger  and  the  pain  gi-eater, 
the  skin  assuming  a  mottled,  marbled  as- 
pect. A  phlegmonous  inflammation  follows 
in  some  cases  as  a  secondary  effect,  asso- 
ciated with  glandular  enlargement,  suppu- 
ration and  even  gangrene,  gi-eat  depres- 
sion of  the  nervous  system  and  general 
prostration  with  profuse  sweats,  vomiting, 
dyspnoea  and  diarrhoea.  Five  and  a  half 
hoiu-s  he  gives  as  the  shortest  period  in 
which  death  occin-red. 

After  the  cobra-bite  death  may  occur 
very  quickly,  with  prostration  and  other 
symptoms  liJie  rattlesnake-poisoning.  Fay- 
rer  gives  one  case  in  which  death  occmTed 
in  half  an  horn* ;  others  lasted  two,  ten,  and 
twenty-four  hours,  and  one  as  long  as  eight 
days. 

Halford  saj's  of  the  bites  of  the  snakes 
of  Victoria  that  the  commonest  effects  are 
vomiting,  dilated  pupils,  feeble  and  inter- 
mittent pulse,  followed  by  lethargy  and 
coma.  In  other  cases  consciousness  is  very 
slightly  or  not  at  aU  impaired,  and  there 
are  muscular  spasms,  chiefly  of  the  neck,  and 
tenesmus.  These  latter  are  the  more  serious. 

Treatment. — The  leading  authorities — 
"Weir  Mitchell,  Halford,  and  Fayrer— on 
snake-poisons  agrse  that  the  mortahty  of 
fang-woimds  has  been  greatly  exaggerated, 
for  many  are  inflicted  by  non-poisonous 
serpents,  and,  as  mtich  depends  upon  the 
condition  of  the  reptile  at  the  time,  a  poi- 
sonous snake  does  not  always  give  a  fatal 
bite.  It  is  from  neglecting  such  points  as 
these  that  so  many  innocent  substances,  as 
olive  oil,  snake  root,  ammonia,  salt,  &c., 
have  obtained  an  undeserved  reputation. 
No  doubt  the  gi-eat  drawback  to  successful 
treatment  is  the  delay  caused,  in  many  in- 


stances, by  the  distance  of  the  victim  from 
efficient  help,  and,  amongst  natives,  to  their 
preference  for  the  charms  and  incantations 
of  their  medicine-men.  There  is  again  the 
great  confusion  attending  the  occurrence, 
its  suddenness,  the  rapid  ghding  away  of 
the  serpent,  the  doubt  as  to  whether  it  was 
poisonous  or  not,  and  the  intense  mental 
dread  of  impending  death  and  the  shock 
consequent  thereon.  The  native  methods 
also  of  beating  the  victim  with  sticks,  walk- 
ing him  about,  and  keeping  him  awake  by 
loud  noises,  tend  to  increase  the  exhaustion, 
while,  on  the  other  hand,  amongst  more 
civiUsed  communities,  the  custom  of  admi- 
nistering large  quantities  of  brandy  or  other 
spirit,  produces  a  variety  of  symptoms,  in 
which  it  is  difficult  to  say  how  much  is  due 
to  the  remedy  and  how  much  to  the  poison. 
Therefore  it  is  that  aU  writers  with  a  prac- 
tical acquaintance  advise  a  more  deliberate 
use  of  remedies,  and  a  careful  estimation  be- 
forehand of  the  amount  of  venom  probably 
introduced.  "Whatever  the  kind  of  snake, 
whether  Indian,  American,  or  AustraUan, 
one  treatment  is  appUcable  in  all  cases. 
The  foUo^ving  summary  is  drawn  from  the 
writers  named.  It  must  be  here  remarked 
that  in  the  case  of  the  English  adder,  im- 
mediate Hgatm-e  with  incision,  sucking  or 
cupping,  followed  by  the  '  relaying  '  of  the 
constricting  band,  is  stdficient  local  treat- 
ment. 

In  all  cases,  where  possible  apply  a  liga- 
tm-e  tightly  above  the  wound,  and  one  or 
two  others  higher  up  the  limb,  at  intervals 
of  a  few  inches.  Tighten  that  neai'est  the 
wound  by  twisting  with  a  stick,  as  it  re- 
quires a  great  deal  of  pressure  to  prevent 
absorption. 

Now  consider  the  case ;  determine  if 
possible  whether  or  not  the  snake  was  poi- 
sonous, whether  a  large  dose  of  poison  is 
likely  to  have  been  introduced  or  not ;  exa- 
mine the  nimaber  of  fang-wounds.  We 
may  by  such  inquiries  be  enabled  to  re- 
assm-e  the  patient,  and  allay  the  mental 
dread,  or  obtain  sufficient  data  for  extreme 
measm-es. 

In  all  cases  freely  excise  the  part,  taking 
away  the  subcutaneous  connective  tissue, 
and  apply  to  the  raw  sm'face  strong  carbolic 
acid,  the  cautery,  or  a  mineral  acid  ;  or,  be- 
fore this  is  done,  let  the  woimd  be  sucked 
by  the  patient  if  possible,  or  by  someone 
not  unwilling  to  incur  a  shght  amount  of 
risk.  Instead  of  this  a  cupping-glass  may 
be  applied. 

If  the  snake  be  a  deadly  one,  or  if  the 
dose  of  poison  be  large,  amputate  at  once 
above  the  woimded  part. 
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Now  await  the  onset  of  symptoms,  keep- 
Dg  the  patient  qxdet ;  if  they  appear,  give 
itimulants  gi-adually  to  restore  the  force  of 
he  heart.  Should  the  patient  recover  the  | 
irst  absorption  of  the  poison,  loosen  the 
lighest  hgature  and  wait  for  the  renewal  of 
he  symptoms,  and  when  these^  appear, 
eapply  the  hgature,  and  administer  the 
.timulaiits.  Eepeat  this  method  of  '  relay- 
ug '  the  hgature,  finally  removing  it  alto- 
jether,  for  the  parts  beyond  are  sure  to 
differ  if  deprived  too  long  of  their  blood. 
Che  sudden  removal  of  a  hgatm-e,  in  the  i 
>ase  of  an  adder-bite,  produced  fainting  in 
I  lad  showing  no  symptoms  up  to  that  time. 
3y  admitting  the  poison  which  must  neces- 
ixrilj  enter  the  circulation  in  this  inter- 
iiittent  way,  the  patient  may  be  able  to 
iurvive  the  effect  of  small  doses.  '  There  is 
•eason  to  beheve,'  says  Halford,  '  that,  if 
ipphed  without  delay,  a  Ugatm-e  may  stay 
he  com'se  of  the  poison  and  life  be  saved.' 
||i.[Jnfortunately,  it  is  neither  apphed  quickly 
ifrior  tightly  enough,  owing  to  the  ignorance 
)f  those  most  commonly  bitten. 

If  a  hgature  cannot  be  applied,  the  part 
must  be  at  once  freely  excised,  and  the 
3lood  removed  by  sucking  or  by  a  cupping- 
rjlass,  and  then  the  wound  freely  cauter- 
-sed.   A  hve  coal  is  often  used  for  this 
I'ourpose. 

The  general  symptoms  must  be  met  as 
)efore  by  stimulants,  hot  bottles,  sinapisms 
und  galvanism. 

The  intravenous  injection  of  ammonia 
■wffas  introduced  by  Professor  Halford  in 
»oisoning  by  Austrahan  snakes,  and  the 
rcases  he  records  leave  no  doubt  as  to  the 
!8fficiency  of  the  remedy  under  some  cir- 
'liumstances ;  and  when  it  is  remembered 
i.hat  Halford  himself  states  that  the  venom 
if  the  cobra  and  crotalus  (rattlesnake)  is 
dentical  in  action  with  that  of  the  Aus- 
i  I'  .rahan  snakes,  it  is  disappointing  to  find 
it  ,hat  a  like  success  has  not  attended  the 
ise  of  the  remedy  in  the  hands  of  Indian 

timd  American  physicians.    The  number  of 
•  lases  in  which  ammonia  has  been  employed 
s  sufiicient  to  prove  that  no  harm  has 
•esulted  from  its  use,  and  therefore  this 
■  ear  need  not  deter  others.    The  liquor 
tzmmonice  fortior  is  used,  mixed  with  dis- 
tilled water.  The  following  proportions  are 
>;aken  from  Halford's  cases :  ten  minima  to 
twenty  of  water  restored  consciousness  ; 
welve  to  a  drachm  of  water  restored  a 
an  whose  ptdse  was  feeble  and  inter- 
ittent,  and  whose  pupUs  were  fixed  and 
ated;  fifteen  with  five  of  water,  ,and 
ain  in  the  same  case  twenty  minims  with 
ive  of  water  were  injected  twice,  whUe  in 
VOL.  n. 


another  case  one  and  a  half  drachms  in  aU 
were  used. 

Permanganate  of  potash  has  recently 
been  recommended,  but  has,  with  hquor 
potassae,  been  found  of  no  value  by  the  ma- 
jority of  observers,  so  that  at  present  we 
have  no  specific  against  snake-bite. 

Chartees  James  Symonds. 

VERRUCA.    See  Warts. 

VERTEBRAL  ARTERY,  Ligature 
of  the. — This  arteiy  was  first  tied  by  Dr. 
Smith,  of  New  Orleans,  on  May  9,  1864, 
as  an  adjunct  in  the  surgical  treatment 
of  an  innominate  anemdsm.  In  1879  and 
following  years  the  writer  performed  the 
operation  on  thirty-six  cases  of  epilepsy. 
After  the  first  case  he  mostly  tied  both 
arteries  simultaneously.  He  also  performed 
the  same  operation  on  two  cases  of  infantile 
paralysis,  two  cases  of  locomotor  ataxy,  and 
one  case  of  chorea. 

The  operation  is  best  performed  in  the 
following  manner : — An  incision,  three  to  fomr 
inches  long,  is  made  ha  an  upward  and  out- 
ward direction  along  the  hollow  which  exists 
between  the  scalenus  anticus  and  the  sterno- 
mastoid  muscle.  The  incision  should  begin 
just  outside  and  on  a  level  with  the  point 
where  the  external  jugular  vein  dips  over 
the  edge  of  the  sterno-mastoid  muscle,  or  if 
the  vein  is  invisible,  about  half  an  inch 
above  the  clavicle.  The  external  jugular 
vein  is  to  be  drawn  inwards  with  the  sterno- 
mastoid  muscle.  The  connective  tissue  now 
appearing  in  the  wound  is  opened  up  by  a 
blimt  director  until  the  scalenus  anticus 
muscle,  the  phrenic  nerve,  and  the  trans- 
verse cervical  artery  are  seen.  It  cannot 
be  too  well  remembered  that  the  pleura  is 
at  the  inner  side  of  the  wound,  whilst  below 
hes  the  subclavian  artery.  It  is  now  only 
necessary  to  separate  the  edges  of  the 
scalenus  anticus  and  the  longus  coUi  muscles 
to  see  the  vertebral  artery  lying  in  the  space 
between  them.  The  artery  is  generally 
covered  completely  by  its  vein,  and  the  latter 
has  to  be  drawn  aside  previous  to  hgature. 
Some  sm-geons  look  for  the  prominent  trans- 
verse process  of  the  seventh  cervical  verte- 
bra, and  this  is  a  good  landmark. 

Should  the  artery  enter  the  vertebral 
foramina  higher  than  usual,  the  vessel 
must  be  looked  for  to  the  inner  side  of  its 
usual  coiirse.  The  overlying  vein  may  be 
drawn  outwards  or  inwards.  Generally 
the  first  is  more  convenient,  and  may  be 
easily  managed  by  means  of  an  anem-ism- 
needle.  Another  needle  is  now  passed  from 
without  inwards  behind  the  artery,  its 
eye  threaded  with  catgut,  and  the  needle 
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withdra-\vn,  carrying  the  ligature.  The  vein 
is  then  to  be  released,  and  the  ligature 
tied  and  cut  off  short  in  the  usual  way. 
The  wound  is  now  to  be  sponged  out  with 
boracic  or  other  lotions,  a  drainage-tube 
inserted,  and  dressings — either  strictly  or 
modified  antiseptic  ones — applied.  If  the 
operation  is  performed  with  suitable  re- 
tractors and  a  good  hght,  the  proceeding 
is  a  very  easy  one,  and  without  both  it  is 
well-nigh  impossible.  It  is  also  safe,  as  no 
important  structure  need  be  at  aU.  interfered 
with. 

It  has  been  recommended  to  tie  the 
artery  by  coming  down  upon  it  directly 
from  the  surface,  but  it  is  better  not  to  de- 
scribe that  method  here.  It  is  only  a  dissect- 
ing-room operation,  in  which  interference 
with  the  pleura  and  the  subclavian  branches 
and  large  veins  does  not  signify  much,  and 
cannot  compare  practically  with  the  easy, 
safe,  and  natural  operation  already  described. 

Value  of  the  ojjeration  in  Epilepsy. — It 
was  performed  by  the  writer  in  the  hope  that 
a  lessened  supply  of  blood  to  the  hinder 
brain  and  spinal  cord  would  result  in  a 
diminution  or  cessation  of  the  epileptic 
convulsions.  On  most  theories  of  epilepsy 
the  expectation  was  a  very  reasonable  one  ; 
because  it  was  hoped  that  the  diminution 
would  be  more  permanent  to  the  parts  sup- 
plied after  ligatm-e  of  the  vertebrals  than 
after  ligature  of  other  vessels,  on  account  of 
the  absence  of  anastomosing  branches,  and 
the  restraints  to  dilatation  of  the  unligatm-ed 
vessels  by  the  bony  canals  through  which 
the  cerebral  vessels  pass,  as  the  experiments 
of  Sir  Astley  Cooper  on  dogs  tended  to  prove. 
For  a  time  these  expectations  were  reaUsed, 
but  soon  relapses  occurred,  and  in  May  1884 
an  analysis  of  thirty-six  cases  of  operation 
for  epilepsy  showed  only  eight  cases  which 
have  had  so  few  fits  since  operation  that 
they  may  be  practically  considered  cm'es. 
Eleven  were  for  several  months  so  much 
improved  that  they  seemed  to  be  cured ;  and, 
although  the  fits  have  recm-red  in  aU,  yet  the 
improvement  is  still  distinctly  manifest  in 
many.  In  sixteen  cases  there  did  not  seem 
to  be  any  decided  improvement,  either  of  a 
temporary  or  permanent  kind.  Three  died 
out  of  the  thirty-six,  one  from  haemorrhage, 
one  from  embolism,  and  one  from  pleurisy. 
All  the  cases  operated  on  were  chronic, 
hopeless  epileptics,  many  of  whom  had  gra- 
dually become  mentally  affected.  None  of 
the  latter  were  permanently  benefited  to 
any  practical  extent.  Of  the  others  the  best 
case  was  an  idiot  boy,  now  in  the  Albert 
Asylum,  Lancaster,  and  the  next  best  a 
t)erfectly  sensible,  healthy  lad.    In  two 


cases  of  traumatic  epilepsy,  one  was  cured 
and  the  other  much  benefited.  It  is  im- 
possible, therefore,  to  say,  before  operating, 
what  cases  would  probably  derive  benefit 
from  the  operation  and  what  would  not. 

On  accoimt  of  this  imcertainty,  the  -writer 
has  ceased  to  recommend  or  perform  the 
operation  for  the  last  two  years.  Of  the 
cases  of  infantile  paralysis,  one  patient  was 
completely  and  rapidly  cured,  the  other 
was  imaifected.  Great  temporary  advan- 
tage occurred  in  one  case  of  locomotor  ataxy. 
The  pains  and  ataxy  rapidly  diminished  for 
a  time  ;  the  other  case  remained  unaffected. 
The  case  of  chorea  ceased  to  twitch,  until 
haemorrhage  from  a  small  vein  set  in,  that, 
allowed  to  pass  unnoticed,  ended  in  death. 
The  twitchmg  reappeared  after  the  hEemor- 
rhage.  As  far  as  the  writer  can  at  present 
see,  this  chapter  of  surgery  may  be  closed. 

Wm.  Alexandee. 

VESICO-INTESTmAL  FISTULA. 

A  communication  between  the  interior 
of  some  part  of  the  intestine  and  that  of 
the  bladder.  The  congenital  form  of  this 
condition  and  those  which  result  from  in- 
jury or  disease  of  the  rectum  have  been  de- 
scribed under  Atresia  Ani;  Injuries  and 
Diseases  of  the  Eectdm. 

Vesico-intestinal  fistula  may  also  result 
from  wounds  or  malignant  disease  of  the 
bladder,  or  from  suppurative  inflammation 
of  the  intestine,  bladder,  or  adjacent  struc- 
tures. Adhesion  of  the  intestine  to  the 
bladder,  directly  or  indirectly,  is  essential 
for  the  formation  of  the  fistula.  The  channel 
may  be  short  or  long,  direct  or  tortuous, 
narrow  or  wide.  In  some  cases,  it  passes 
obliquely  through  the  walls  of  the  intestine 
or  bladder  so  as  to  render  the  aperture  val- 
vular, and  thus  resembles  the  connection  of 
the  ureters  Avith  the  bladder.  The  intestinal 
aperture  may  be  in  the  rectum,  the  sigmoid 
flexure,  the  vermiform  appendix,  the  caecum, 
or  the  small  intestine.  The  vesical  aper- 
ture may  be  on  any  sm'face  of  the  bladder. 
Of  these  varieties  the  recto-vesical  form 
occurs  most  frequently.  In  vesico-intes- 
tinal fistulae,  of  traumatic  or  maUgnant 
origin,  the  intestinal  aperture  is  almost 
invariably  in  the  rectum  or  sigmoid  flexure. 
Of  eighteen  cases,  not  of  traumatic  or  ma- 
lignant origia,  collected  by  Blanquiaque, 
nine  opened  into  the  rectum,  four  into  the 
sigmoid  flexm-e,  two  into  the  vermiform 
appendix,  one  into  the  caecum,  and  two 
into  the  small  intestine. 

Traumatic  vesico-intestinal  fistulas  may 
be  caused  by  gimshot  or  other  penetrating 
wounds  fi-om  without,  or  by  perforation  of 


Vesico-Intestinal  Fistula 


787 


the  bladder  or  rectum  by  foreign  bodies  in- 
troduced through  the  urethra  or  anus.  Non- 
traumatic fistulse  most  frequently  result 
from  necrosis  of  mahgnant  growths  involv- 
ing both  rectxun  and  bladder.  Fistulse  of 
suppurative  origin  may  result  from  typhoid 
ulceration  of  the  small  intestine,  typhhtis, 
perityphhtis,  perforation  of  the  vermiform 
appendix  by  impacted  foreign  bodies,  or 
from  ulceration  caused  by  simple  or  syphi- 
Htic  strictmre  of  the  rectum  or  sigmoid 
flexure.  When  the  fistula  originates  in  the 
bladder,  chronic  cystitis,  especially  when 
associated  with  a  sacculated  condition  of 
the  bladder,  appears  ia  some  cases  to  have 
been  the  exciting  cause.  Suppuration  or 
tuberculosis  of  the  prostate  gland  may  re- 
sult in  a  recto-vesical  fistula.  Pelvic  ab- 
scesses may  also  open  into  both  intestine 
and  bladder,  and  so  produce  a  fistulous  chan- 
nel interrupted  by  the  abscess-cavity. 

The  symptoms  of  vesico -intestinal  fistula 
vary  in  different  cases.    Usually,  the  atten- 
tion of  the  patient  is  first  attracted  by  the 
J  passage  of  gas  from  the  bladder  towards 
;  the  end  of  mictmrition  with  a  sound — com- 
]  pared,  by  those  who  have  had  an  oppor- 
I  tunity  of  hearing  it,  to  that  produced  by  the 
!  passage  of  the  last  portion  of  fluid  from  a 
:  soda-water  siphon.  If  the  fistula  be  narrow, 
;  this  may  be  the  only  symptom,  and  may 
1  only  occur  occasionally.  The  intermissions 
lare,  probably,  due  to  blocking  of  one  or 
.  other  aperture  of  the  fistula  by  inflamma- 
;  tory  swelling  of  the  mucous  membrane  of 
I  the  bladder  or  intestine.    If  the  channel  be 
wider,  urine  may  pass  into  the  intestine,  or 
some  of  the  soHd  contents  of  the  intestine 
linto  the  bladder.    In  recto-vesical  fistula, 
I  the  passage  of  urine  by  the  anus  cannot 
I  fail  to  attract  the  attention  of  the  patient. 
In  other  forms  the  diarrhoea,  which  would 
probably  result  from  the  irritation  of  the 
mucous  membrane  of  the  bowel  by  contact 
with  urine,  would  mask  this  symptom. 
Any  soUd  matter  passed  from  the  bladder 
c  should  be  examined  microscopically  for  the 
^  undigested  residue  of  animal  or  vegetable 
ifood,  and  chemical  tests  for  the  bile-acids 
:  might  also  be  applied.    The  bladder  is  in 
•some  cases  very  tolerant  of  these  foreign 
substances;  in  other  cases  they  excite 
■severe  cystitis,  and  always  endanger  the 
•  formation  of  calculi  and  retention  from  the 
I  possible  occlusion  of  the  vesical  orifice. 

The  diagnosis  of  vesico-intestinal  fistula 
is  usually  not  difficult.   The  passage  of  gas 
from  the  bladder  at  the  end  of  micturition 
is  almost  pathognomonic.  In  recto-m-ethral 
I  fistula,  gas  may  also  pass  from  the  uretlara; 
I  but  this  may  occur  at  any  time,  and  not 


necessarily  dm-ing  micturition.  In  vesico- 
intestinal fistula  it  is  always  towards  the 
end  of  micturition.  Gas  is  said  to  be  some- 
times generated  in  the  bladder  from  de- 
composition, in  rare  cases  of  acute  cystitis ; 
but  in  such  cases  a  speedily  fatal  result 
would  terminate  all  doubt.  The  passage  of 
urine  by  the  anus,  or  of  solid  intestinal  con- 
tents by  the  urethra,  could  leave  no  doubt 
of  the  nature  of  the  case.  Sometimes,  the 
diagnosis  is  aided  by  the  urine,  passed 
normally  from  the  bladder,  being  coloured 
by  the  drugs  employed  to  check  the  diar- 
rhoea. There  is  very  great  difficulty  in 
localising  the  intestinal  aperture,  if  this  be 
beyond  the  reach  of  digital  or  ocular  ex- 
amination. The  injection  of  coloured  fluids 
into  the  bladder  or  the  rectum  has  been 
suggested  as  a  possible  aid,  but  in  some 
cases  the  requisite  force  might  produce 
dangerous  consequences,  and  in  others  a 
valvular  apertm-e  to  the  fistula,  or  the  in- 
tervention of  an  abscess-cavity  in  its  course, 
might  render  the  experiment  fallacious. 
Careful  bi-manual  examination  of  the  pelvis 
and  minute  inquiry  into  the  previous  history 
might  give  some  indications ;  but  there  must 
always  be  uncertainty  as  to  the  position  of 
the  intestinal  apertm-e  in  non-maHgnant 
fistulse,  when  the  aperture  is  higher  up 
than  the  rectum. 

The  treatment  must  vary  with  the  nature 
of  the  case.  When  the  fistula  has  super- 
vened on  mahgnant  disease,  limabar  colo- 
tomy  will,  if  the  condition  of  the  patient 
allow  of  the  operation,  afford  great  rehef  by 
diverting  the  course  of  the  fseces.  In  two 
cases  of  non-malignant  fistula,  this  opera- 
tion was  performed  by  Pennell  and  Holmes 
with  very  satisfactory  results.  This  pro- 
cedm-e  can  only  be  adopted,  when  there 
is  reasonable  probabihty  that  the  artificial 
anus  will  be  above  the  intestinal  aperture 
of  the  fistula.  In  one  case  of  non-malignant 
fistula,  where  the  channel  was  probably 
narrow,  permanent  occlusion  was  effected 
by  the  constant  retention  of  a  catheter  for 
six  weeks,  the  bladder  being  thus  kept  in  a 
contracted  condition.  In  similar  cases,  if 
the  catheter  should  cause  irritation,  a  tem- 
porary perineal  fistula  would  probably  be  of 
service.  If  the  case  be  complicated  by  a 
vesical  calculus,  this  should  be  removed  by 
lithotomy  or  lithotrity;  but  if  the  fistula 
has  resulted  from  chronic  cystitis,  the  con- 
dition of  the  kidneys  might  contra-indicate 
any  operation.  When  more  active  treat- 
ment is  impossible,  careful  uTigation  of  the 
bladder  and  attention  to  cleanliness  and 
diet  will  give  some  relief. 

Jesemiah  McCarthy. 
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VESICO-VAGINAL  FISTULA.  See 

VAGINAIi  FISTUL52. 

VESICULiE  SEMINALES.— The  dis- 
eases of  the  seminal  vesicles  have  received 
but  shght  attention,  and  little  is  known 
concerning  them.  These  organs  may  be  the 
seat  of  acnte,  subacute,  or  chronic  inflam- 
mation, and  the  acute  form  of  the  disease 
may  run  on  to  suppuration,  the  abscess 
bui'sting  into  the  bladder  or  the  peritoneal 
cavity.  Chronic  inflammation  may  cause 
obhteration  of  the  common  ejaculatory 
ducts.  The  vesicles  may  be  dilated  into 
cystic  swellings  opening  into  the  m-ethi-a, 
or  closed  cysts  attaining  a  large  size  may 
develop  in  connection  with  them.  Small 
spermatic  concretions,  or  larger  calculi, 
may  form,  and  lodge  in  the  vesicles.  Lastly, 
they  may  be  the  seat  of  strumous  or  of  can- 
cerous disease.  The  vesicles  can  be  easily 
explored  from  the  rectima,  and  the  diagnosis 
of  their  affections  mainly  rests  upon  the  re- 
sults of  a  rectal  examination. 

1.  Inflammation. — The  most  common 
cause  of  inflammation  is  gonorrhoea  ;  other 
causes  are  venereal  excesses,  masturbation, 
caustic  urethral  injections,  and  prostatitis. 
When  acute,  there  is  general  febrile  dis- 
turbance, severe  pain  felt  in  the  groin,  hip, 
and  round  to  the  loin  of  tl\e  same  side,  fre- 
quent painful  micturition,  and  the  finger  in 
the  rectum  detects  a  tender  firm  swelling 
just  beyond  the  prostate.  Should  suppura- 
tion occur,  there  may  be  a  rigor,  the  swell- 
ing is  increased,  and  fluctuation  may  be 
detected  in  it  when  suprapubic  pressure  is 
made.  Si(,hacute  and  chronic  inflammation 
are  characterised  by  local  pain  and  tender- 
ness, frequent  mictmition,  fr'equent  painful 
erections,  the  presence  of  spermatozoa  in 
the  m'ine,  a  gleety  discharge,  and  excessive 
noctui-nal  pollutions,  the  semen  being  dis- 
colom-ed  red  or  brown;  in  some  cases 
similar  emissions  occm"  during  defseca- 
tion. 

Treatment. — In  the  acute  form,  rest  in 
bed,  hot  hip-baths,  a  brisk  saline  pm-ge,  slop 
diet,  and  opium  and  belladonna  supposi- 
tories. As  soon  as  fluctuation  can  be  de- 
tected, the  abscess  should  be  opened  thi-ough 
the  rectum.  The  treatment  of  chronic  in- 
flammation is  tmsatisfactory ;  sextial  excite- 
ment and  constipation  must  be  avoided; 
tonics,  such  as  quinine  and  iron,  may  be 
useful ;  but  a  cure  can  only  be  hoped  for 
after  a  period  of  many  weeks  or  months. 

2.  Cysts. — These  rare  tumours  may  cause 
difficulty  in  defaecation  and  frequency  of 
mictm-ition.  They  displace  the  bladder  up- 
wards and  for  ■  'ards,  fill  the  pelvis,  and  then 


rise  into  the  belly.  The  diagnosis  is  made 
by  noticing  the  position  of  the  timaour  be- 
tween  the  rectum  and  bladder,  by  findin", 
when  a  catheter  is  introduced  into  the 
bladder,  that  that  viscus  is  empty  and 
stretched  over  the  fi-ont  of  the  swelling,  and 
by  detecting  fluctuation  in  the  mass.  The 
only  appropriate  treatment  is  to  tap  the  tu- 
mour, with  a  trocar  and  canula,  through 
the  rectum.  Should  this,  when  repeated, 
fail  to  cui-e  the  case,  it  would  be  right  to 
inject  iodine  into  the  cyst,  as  in  the  case  of 
a  vaginal  hydrocele. 

3.  Tubercular  Disease  of  the  seminal 
vesicles  is  only  knovra  as  occmring  second- 
arily to  tubercular  inflammation  of  the 
testicles,  prostate,  or  bladder.  The  patho- 
logical changes  are  similar  to  those  in  the 
testicle.  There  are  no  special  symptoms 
distinguishing  this  affection,  and  it  can  only 
be  recognised  by  detecting  the  nodular  and 
sHghtly  tender  mass  of  the  enlarged  vesicle 
lying  between  the  rectum  and  bladder  be- 
hind the  prostate.  Owing  to  the  fr-equency 
of  this  compUcation,  and  the  ease  with 
which  it  can  be  recognised  by  rectal  exami- 
nation, it  should  be  sought  for  in  all  cases 
of  tubercular  disease  of  the  testicle.  The 
only  suitable  treatment  is  the  constitutional 
treatment  mentioned  under  Tuiercular 
Disease  of  the  Testis.  See  Testis,  Diseases 
of  the.  Should  any  part  of  the  infiltrated 
vesicle  fluctuate,  it  might  be  opened  through 
the  rectum.  A.  Peakce  Gould. 

VIBRIO  is  a  small  organism,  one  of 
the  ScHizoMYCETES,  the  form  of  which  is 
that  of  a  curved  bacillus.  The  curves  may 
be  one  to  two  in  mmiber. 

Vibrios  are  found  in  stagnant  water,  in 
the  fluids  of  the  mouth,  and  recently  in  con- 
siderable quantities  in  the  small  intestine 
in  cholera. 

Vibrio  cholerse,  also  called  the  '  comma 
bacillus '  (Koch),  is  an  organism  which  be- 
haves in  its  mode  of  growth,  in  both  sohd 
and  liquid  cultures,  just  as  a  putrefactive 
organism;  it  liquefies  gelatine,  forming  a 
deep  well  in  the  substance,  and  when  grown 
in  liquids  it  forms  a  scum  which  afterwai'ils 
sioks. 

In  form  it  exhibits  various  shapes  be- 
tween the  simple  curved  rod  and  a  spiral  (  ?) 
figm-e,  produced  by  segmentation  without 
separation  of  the  individual  organisms. 
Experimental  inoculation  on  the  lower 
animals  has,  so  far,  been  productive  of  re- 
sults of  only  doubtful  value,  so  that  it  cannot 
be  said  to  have  been  proved  to  possess 
specific  properties  ;  and  moreover,  lOeinlias 
sho-svn  that  in  fulminating  cases  often  only 
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;»  few  '  commas '  are  to  be  foimd,  and  those 
.-only  in  the  mucous  flakes  of  the  bowel.  The 
:two  views  held  at  the  present  time  are 
:  those  of  Koch  and  Klein  respectively ;  the 
:  fonner  beheving  that  the  comma  organism 
-.  is  the  cause  of  cholera,  the  latter  regarding 
at  simply  as  a  consequence  of  the  disease. 
In  the  absence  of  more  accurate  experimental 
3\ddence  than  we  at  present  possess,  no 
positive  decision  can  be  expressed  on  this 
point.  Victor  Hoesley. 

VILLOUS  TUMOURS  are  so  caUed 
from  the  resemblance  which  they  present 
to  the  villi  of  the  chorion.    They  grow  in 
the  bladder,  breast,  cerebral  ventricles, 
intestine,  larynx,  rectmn,  and  stomach. 
Formerly,  all  such  timiours  were  looked 
upon  as  malignant,  but  pathologists  of  the 
]  present  time  class  them  imder  the  two 
I  and  groups  of  non-mahgnant  papillomata 
3  malignant  sarcomata  and  carcinomata. 

The  Non-maligncmt  or  Papillomatous 
Iforms  are  found  in  the  bladder,  rectum,  and 
llapynx.    They  consist  of  branched  out- 
j  growths  from  the  mucous  membrane  of  these 
]  parts.   Each   outgrowth  is  composed  of 
i<joimective  tissue  covered  with  a  layer  of 
•  tessellated  or  cylindrical  epithehum,  which 
;  readily  separates   when  the  tumour  is 
I  macerated.    In  the  centre  of  the  outgrowth 
■  are  an  arteriole  and  venule,  which  commu- 
:  nicate  by  a  peripheral  loop  of  capillaries. 
The  capfllaries  are  often  dilated  into  small 
botryoidal  appendages.    The  main  papilla 
gives  off  secondary  and  these  again  tertiary 
papiUse,  which  are  identical  in  structure 
with  the  parent  stem.    In  this  way  we 
find  long  fimbriated  processes  arising  from 
a  small  circumscribed  base,  such  as  have 
been  described  under  Bladder,  Tumours 
of  the.   The  villous  tumotirs  of  the  stomach 
are  less  complex  than  those  just  described, 
inasmuch  as  they  consist  of  simple  papHlse 
without  secondary  offshoots. 

The  villoiis  papillomata  undergo  various 
forms  of  degeneration ;  thus,  they  may 
ulcerate  or  the  delicate  capillaries  may 
rupture,  and  the  blood  escaping  into  the 
villi  may  be  converted  into  pigment.  On 
the  other  hand,  the  vessels  may  become 
calcified,  or  the  villous  tumour  may  b'ecome 
encrusted  with  a  phosphatic  deposit;  the 
latter  degeneration  is  especially  liable  to 
occur  in  the  bladder,  where  the  fringes  float 
in  the  urine.  The  investing  cells  in  some 
cases  undergo  colloid  degeneration. 

The  Malignant  Villous  Tumowrs  are 
either  sarcomata  or  carcinomata.  'It  is 
now  recognised  that  a  non-malignant  or 
papillomatous  growth  may,  in  course  of 


time,  become  converted  into  a  malignant 
gi'owth  of  similar  microscopic  appearance. 
The  chief  obvious  difference  between  these 
two  classes  of  tumours  is  that,  in  the  non- 
malignant  papillomatous  growth,  the  epi- 
thelium is  situated  only  upon  the  surface 
of  the  papillse,  and  is  therefore  homologous, 
whilst,  in  the  maUgnant  varieties,  the  cells 
are  found  as  well  within  as  without  the 
connective-tissue  basis  of  the  papiUse,  and 
they  are  therefore  heterologous. 

The  malignant  villous  tumoiu's  are 
either  sarcomata  or  carcinomata  of  an 
epithelial  or  adenoid  type. 

The  Villous  Sarcomata  are  said  by 
Billroth  to  grow  from  serous  membranes, 
the  cellular  elements  consisting  of  enlarged 
cells  derived  from  endothehum,  the  stroma 
being  formed  of  connective  tissvie.  They 
are  found  grooving  from  the  membranes  of 
the  brain  and  from  their  nerve-sheath  pro- 
longations. 

The  Villous  Ca/rcinomata  are  either  epi- 
thelial or  adenoid  in  type.  They  grow  most 
fr-equently  from  the  stomach  and  urinary 
bladder,  though  they  are  occasionally  foimd 
in  other  parts. 

Epithelioma  of  the  bladder  occurs  as  a 
warty  or  villous  excrescence  of  the  mucous 
membrane,  having  the  usual  character  of  an 
epithelioma.  The  growth  commences  in 
the  mucous  membrane,  and  is  covered  with 
tessellated  epithelium.  It  is  recognised  by 
its  invasion  of  the  submucous  and  muscular 
coats. 

Villous  cancer  or  duct  cancer  is  a  rare 
form  of  carcinoma  occurring  in  the  breast. 
It  is  described  by  Cornil  and  Eanvier  as  a 
tubular  epithelioma,  and  by  Kindfleisch  as 
a  cysto-sarcoma  (fibrous  or  mucous).  It  is 
a  mahgnant  growth  springing  from  the 
galactophorous  ducts.  The  new  growth 
obstructs  these  ducts,  thereby  converting 
them  into  cysts.  Processes  of  fibrous  tissue 
covered  with  columnar  epithelium  and 
containing  blood-vessels,  which  may  rupture, 
grow  into  these  cysts.  The  growth  has  the 
appearance  of  an  encephaloid  cancer.  A 
similar  villous  cancer  may  develop  from 
the  sweat  or  other  simple  tubular  glands, 
such  as  those  of  the  neck  of  the  uterus  and 
the  soft  palate. 

Columnar  epithehomata  grow  from  the 
glands  of  the  largo  intestine,  and  cylindrical 
epitheliomata  from  the  brain  and  orbit. 

Villous  growths  of  an  innocent  nature 
occiur  on  the  synovial  fringes  of  bone  in 
oateo-arthritis  as  the  result  of  simple  hyper- 
trophy, and  as  granulations  fr-om  the 
choroid  plexus  and  Pacchionian  bodies. 

D'Arcy  Power. 
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VISION,  Disorders  of,  from  injuries 
of  the  head  and  spine. — The  vision  of  one 
eye  or  of  both  may  be  impaired  or  destroyed, 
temporarily  or  permanently,  by  injm-ies  to 
the  head,  even  v^hen  the  eye  itseK  is  abso- 
lutely unhai-med.  The  commonest  perhaps 
amongst  these  are  fractures  of  the  base  of 
the  skull,  where  the  line  of  fracture  runs 
through  some  part  of  the  anterior  fossa,  in 
the  neighbomrhood  of  the  optic  foramen  or 
of  the  lesser  wing  of  the  sphenoid.  Cases 
of  this  kind  are  very  often  fatal,  and  it 
has  been  clearly  estabhshed  by  Holder  and 
others,  who  have  directed  their  attention  to 
the  state  of  the  optic  nerve  in  such  injuries, 
that  the  sheaths  of  the  optic  nerve,  subdural 
and  sub-arachnoidal,  one  or  both,  are  fr'e- 
quently  distended  with  blood.  This  ob- 
servation throws  light  on  the  cases  where 
a  patient  discovers,  on  regaining  conscious- 
ness after  severe  head-injury,  that  he  has 
completely  lost  the  sight  of  one  eye — on 
the  side,  that  is,  where  the  line  of  frac- 
ture runs. 

The  blindness  is,  probably,  due  to  pres- 
sure on  the  optic  nerve  by  blood  within 
its  sheath,  a  view  supported  by  the  fact 
that  no  changes  or  signs  of  injury  can  be 
found  in  the  eye  itself,  and  that  vision 
sometimes  undergoes  improvement,  or  even, 
it  may  be,  restoration,  as  the  blood  is  gradu- 
ally absorbed.  The  result,  in  all  probability, 
depends  upon  the  amoimt  of  blood  which 
has  been  extravasated,  and  on  the  state  of 
the  neighbom-ing  circulation,  matters  on 
which,  clearly,  no  opinion  can  be  expressed 
in  individual  cases.  If  the  amount  of 
blood  extravasated  be  large,  it  is  not  only 
xmlikely  that  it  will  be  altogether  absorbed, 
but  there  is  also  a  risk  that,  from  its  con- 
tinuous pressure,  some  interference  may 
take  place  with  the  nutrition  of  the  optic 
nerve  itself,  and  the  ophthalmoscope  may 
in  course  of  time  reveal  signs  of  atrophic  or 
other  changes  in  the  optic  papiUa.  Whether 
treatment  of  any  kind  can  be  of  any 
avail,  in  such  cases,  is  extremely  doubtful. 
The  prognosis  can  only  be  unfavourable 
when  absolute  blindness  dates  from  the 
moment  of  the  accident,  and  consolation 
must  be  sought  in  the  fact  that  one  eye 
only  has  been  affected,  a  circumstance  de- 
pendent on  the  usual  obhquity  of  the  line 
of  fracture,  which  thus  involves  only  one 
optic  foramen.  See  Optic  Nerve,  Diseases 
and  Injuries  of  the. 

Cases,  moreover,  may  be  met  with  in 
which,  as  the  immediate  result  of  severe 
injury  to  the  head,  there  is  impairment  of 
vision  of  both  eyes.  Here  it  seems  probable 
that  the  line  of  fractvire,  or  seat  of  injury 


to  nervous  structures,  hcs  posterior  to  the 
optic  foramina,  and  involves  the  region 
of  the  optic  chiasma  or  tracts.  A  careful 
examination  of  the  fields  of  vision  is  es- 
sential, in  such  cases,  to  determine  the  seat 
of  injury,  whether  it  be  in  the  optic  nerve, 
which  contains  all  the  fibres  going  to 
the  retina  of  its  own  side,  or  in  the  optio 
tract  which  contains  the  fibres  running  to 
the  temporal  half  of  the  retina  on  its  own 
side  and  the  nasal  half  on  the  opposite.  The 
phenomenon  of  homonymous  hemianopia 
may  therefore  be  an  important  diagnostic 
and  prognostic  symptom ;  for  there  seems 
to  be  a  better  chance  of  restoration  of  sight 
when  the  extravasated  blood  hes  at  the 
base  of  the  brain,  than  when  it  is  confined 
within  the  optic  sheaths,  from  the  fact  that 
absorption  can  in  all  probability  be  more 
easily  and  speedily  accompUshed  in  that 
situation.    See  Perimetry. 

The  prognosis  in  all  such  cases,  how- 
ever, is  bad,  whether  the  loss  of  vision 
affects  one  or  both  eyes,  and  when  the 
history  of  the  injury  warrants  a  beUef 
that  there  is  fracture  of  the  base  of  the 
skull  or  some  severe  injmy  to  the  brain. 
To  aid  this  diagnosis  the  surgeon  must 
look  for  other  signs  and  symptoms,  bleeding 
fi'om  and  deafness  of  one  ear,  subconjunc- 
tival extravasation  of  blood  for  example, 
and  paralysis  of  special  nerves.  Yet,  every 
such  sign  or  symptom  may  be  want- 
ing, even  in  cases  of  severest  injury;  and 
the  absence  likewise  of  any  evidence  of 
damage  to  the  eyeball  itself,  after  careful 
ophthalmoscopic  examination,  may  be  the 
only  clue,  and  that  merely  negative,  that  the 
loss  of  sight  is  probably  due  to  the  causes 
above-named. 

As  far,  therefore,  as  pathological  know- 
ledge at  present  enables  us  to  affirm, 
immediate  one-sided  blindness,  after  severe 
head-injury,  is  probably  due  to  hsemor- 
rhage  within  the  sheath  of  the  optic  nerve, 
associated,  in  a  large  percentage  of  cases, 
with,  or  caused  by,  fracture  passing  near 
or  through  the  optic  foramen;  whereas 
double  blindness,  complete  or  partial,  is  in 
the  same  cfrcumstances  probably  due  to 
basal  hsemoiThage,  with  or  without  frac- 
ture in  the  middle  fossa  of  the  skuU,  which 
presses  upon  the  optic  chiasma  or  tracts. 
And  yet  haemorrhage  within  the  sheaths 
of  one  optio  nerve  is  by  no  means  in- 
variably associated  with  fractui-e  of  the 
base,  for  cases  are  on  record  in  which 
haemorrhage  in  this  situation  has  been  foimd 
after  injm-ies  to  the  head,  where  there  has 
been  no  fracture  through  or  near  the  optio 
foramen,  but  where  the  extravasation  has 
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been  simply  the  direct  extension  of  hsemor- 
rhage  at  the  base  of  the  brain.  This  may 
occasionally  happen,  even  when  there  has 
been  a  history  neither  of  severe  blow  on  the 
head  itself  nor  of  concussion  of  the  brain, 
and  the  patient  has  perhaps  only  fallen 
heavily  on  his  feet.  The  prognosis  ia  such 
cases  is  probably  more  hopeful  than  when 
there  has  been  fracture  of  the  base,  although 
an  increase  of  the  haemorrhage  is  to  be 
feared  from  vessels  which  were  so  easily 
ruptured,  and  are,  therefore,  probably, 
diseased. 

In  all  severe  injuries  to  the  head,  there 
may  be  more  immediate  damage  to  nervous 
structures  themselves — rupture,  for  examplef 
of  the  optic  nerve,  laceration  or  rupture  o 
the  commissure,  of  one  or  both  of  the  tracts 
Lesions  such  as  these  are  hardly  likely  to 
occur  alone.  There  is  yet  another  class  of 
cases  where,  after  severe  concussion-injuries 
of  the  brain,  the  vision  of  one  or  both  eyes 
begins  to  be  impaired  some  time  after  the 
accident,  and  where  the  immediate  effects 
upon  the  sight  were  rul.  In  these  cases, 
ophthalmoscopic  examination  frequently 
reveals  the  presence  of  changes  in  the  optic 
disc,  such  as  are  seen  in  the  various  stages 
of  optic  neuritis  from  non-traxmaatic  causes. 
Seeing  that  optic  neuritis  may  advance 
considerably  without  any  impairment  of 
the  normal  acuity  of  vision,  it  seems  highly 
probable  that,  in  many  cases  where  optic 
atrophy  is  discovered  at  a  considerable 
length  of  time  after  head-injury,  examina- 
tion of  the  fundus  might  have  revealed 
the  early  stages  of  neuritis,  had  atten- 
tion only  been  called  thereto  by  impair- 
ment of  sight.  Ophthalmoscopic  examina- 
tions after  injuries  to  the  head  have  been,  as 
yet,  far  too  few  to  warrant  any  decisive 
opinion  on  this  point,  but  in  the  not  un- 
common cases  of  optic  atrophy,  discovered 
at  some  distance  of  time  from  the  accident, 
the  changes  in  the  fundus  are  probably  the 
result  of  a  neuritis  which  has  run  through 
its  various  stages  without  causing  notice- 
able loss  of  vision,  and  which  has  gradually 
gone  on  to  atrophy  and  blindness. 

A  routine  use  of  the  ophthalmoscope  by 
surgeons  is  therefore  most  desirable,  as 
thereby  alone  can  a  settlement  be  .made  of 
these  various  interesting  points  in  connec- 
tion with  blindness  arising  after  head-in- 
juries, for  it  is  useless  to  wait  for  the 
symptom  of  blindness  before  examination 
is  begun.  The  changes  must  be  observed 
at  their  very  begiiming,  the  time  of  their 
origin  noted,  and  their  progress  recorded 
from  day  to  day,  for  otherwise  the  oppor- 
tunity of  treatment  wUl  be  lost,  at  the 


time  when  alone  it  can  be  of  any  service. 
In  such  cases,  it  is  probable  that  the  optic 
neuritis  originally  starts  in  connection 
with  some  basal  meningitis,  the  result  of 
injmy,  contusion  it  may  be,  of  the  sub- 
stance of  the  brain.  This  seems  to  have 
been  the  sequence  of  events  in  a  case 
brought  before  the  Ophthalmological  Society 
by  Dr.  Coupland,  where  total  blindness 
supervened  in  about  three  weeks  after  a 
severe  fall  upon  the  head.  The  necropsy 
showed  that  there  had  been  extensive  con- 
tusion, both  superficial  and  deep,  of  the 
brain  without  fracture  of  the  skidl ;  and  a 
basal  meningitis  which  '  in  extent  and  dis- 
position singularly  imitated  the  favoured 
region  of  tubercular  inflammation.'  Cases 
like  this  throw  light  on  the  development  of 
optic  neuritis  after  severe  head-injm-ies, 
even  when  there  is  no  fracture  *,  and  in  all 
probabihty  the  condition  is  much  more 
common  than  is  ordinarily  supposed,  from 
the  simple  fact  that  vision  may  be  at  first 
unaffected  and  therefore  no  ophthalmo- 
scopic examination  is  made.  At  any  rate, 
meningitis  at  the  base  has  been  found  both 
with  and  without  fracture,  extending  by 
direct  continuity  along  the  sheaths  of  the 
optic  nerves,  even  withm  twenty -four  hours 
of  accident.  Death  is  due  in  all  proba- 
bility far  more  to  the  severity  of  the  in- 
jiu:y  to  the  brain  than  to  fracture  of  the 
skuU,  but,  if  the  patient  sm-vive,  it  must 
depend  largely  upon  the  amount  and  ex- 
tent of  the  meningeal  inflammation  whe- 
ther vision  is  restored  or  whether  atrophy 
will  result. 

Opinions  differ  amongst  surgeons  as  to 
the  influence  which  the  administration  of 
mercury  may  have  in  helping  the  absorp- 
tion of  inflammatory  products  upon  the 
membranes  of  the  brain ;  but,  looking  to 
the  iU-results  which  are  pretty  sure  to  follow 
from  the  organisation  and  pressure  of  lymph 
on  the  optic  nerves,  chiasma,  or  tracts,  it 
is  hardly  right,  by  withholding  mercury,  to 
deprive  the  patient  of  what  may  be  his  only 
chance  of  complete  recovery  from  the  bane- 
ful effects  of  inflammatory  exudation,  the 
result  of  injury  at  the  base  of  the  brain.  In 
aU  these  cases  it  is  desirable,  if  possible,  to 
gain  some  definite  information  as  to  the 
exact  site  of  the  original  blow  upon  the  skull, 
for  not  only  does  this  to  a  large  extent  deter- 
mine the  position  of  the  basic  fractiu-e,  but 
we  may  also  learn  therefr-om  at  what  point 
there  is  likely  to  be  htemorrhage  or  con- 
tusion of  brain-substance  from  co7itrecoup. 
Impairment  of  the  sense  of  smell  from 
damage  to  the  olfactory  bulbs  is  frequently 
caused  by  severe  blows  or  faUs  on  the  back 
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of  the  head,  and  the  like  phenomenon  of 
mjury  to,  or  in  the  neighbourhood  of, 
some  part  of  the  optic  nerve  apparatus, 
may  be  caused  by  injmries  apparently  in- 
flicted at  remote  parts  of  the  skull.  It  is 
not  inconceivable,  moreover,  that  hasmor- 
rhage  may  occm-  from  injury  in  the  sub- 
stance of  the  brain  at  such  a  site  as  to 
cause  amblyopia  by  involving  the  visual 
centres.  A  careful  examination  of  the  field 
of  vision  in  both  eyes  can  alone  lead  to  a 
diagnosis,  together  with  accurate  knowledge 
of  the  results  of  experimental  and  patholo- 
gical observation  as  to  the  central  origin  of 
the  nerve  fibres  which  go  to  different  parts 
of  the  retinae. 

Again,  vision  may  be  impaired  by  the 
more  direct  presstu-e  of  blood  upon  the  eye- 
ball itself  by  large  extravasations  within 
the  orbit,  which  may  even  cause  exophthal- 
mos. Here  is  a  definite  physical  sign  o^ 
blood-extravasation  after  injm-y,  which  of 
course  varies  with  the  amount  of  blood 
poured  out,  and  usually  occm's  unmedi- 
ately  after  or  within  a  few  homrs  of  the 
accident.  Pain  La  the  orbit  and  impaired 
movement  of  the  eye  are  likewise  present 
in  such  cases  ;  but  it  is  by  no  means  clear 
how  vision  may  be  distiu-bed,  whether  by 
immediate  pressm-e  on  the  eye  or  by  pres- 
sure on  the  optic  nerve.  Ophthalmoscopic 
examination  has  revealed  both  diminiition 
in  the  size  of  the  arteries  and  distension  of 
the  veins,  as  if  from  pressure ;  and  the 
ultimate  result  no  doubt  depends  upon  the 
length  of  time  such  pressm-e  lasts.  In  all 
probability  there  is  some  more  serious  in- 
jury than  simple  blood-extravasation,  which 
will  lead  to  a  fatal  issue  at  an  early  date ; 
but,  if  this  be  escaped,  the  sm-geon  wiU  do 
well  by  careful  pressm'e  to  restore  the  eye 
to  its  natural  position,  and  so  help,  more- 
over, in  the  absorption  of  the  blood. 

Kecovery  is  usually  complete,  for,  unless 
it  be  a  gunshot  accident,  the  eye  itself  is 
rarely  injured,  so  securely  is  it  protected 
from  concussion  by  its  various  cushion-like 
surroundings.  A  risk  there  is,  however,  in 
such  cases  that  the  haemorrhage  may  be 
from  some  vessel  of  more  than  capillary 
size,  and  that  aneurism  may  ultimately 
result.  Upon  the  position  of  the  aneurism 
the  character  of  the  impairment  of  sight 
wiR  depend,  whether  the  pressm-e  thereof 
be  upon  the  optic  nerve,  upon  the  globe 
itself,  or  on  the  nerves  which  supply  its 
varioiis  muscles.    See  Orbital  Aneueism. 

Severe  injuries  of  the  head  may  also 
cause  impairment  of  sight,  or  rather  inter- 
ference with  perfect  binocular  vision,  by 
simultaneous  damage  to  one  or  more  of  the 


nerves  which  supply  the  muscles  of  the 
:  eye.    Here,  again,  the  symptom  diplopia 

may  be  developed  either  early  or  late  

early,  when  in  aU  probability  the  nerve 
has  been  completely  torn  through  at  the 
moment  of  the  accident,  or  is  pressed  upon 
by  rapidly  extravasated  blood  ;  late,  when 
the  pressm-e  of  meningeal  thickening  or 
inflammation  interferes  with  the  proper 
function  of  the  nerve  or  nerves  so  affected. 
The  diagnosis  of  the  various  forms  of  dip. 
lopia  are  not  dealt  with  in  this  article.  The 
muscular  paralysis  may  ultimately  pass 
away,  but  let  it  be  remembered  that  even 
in  traumatic  paralyses  of  individual  ocular 
muscles,  the  course  of  recovery  may  per- 
chance be  retarded  by  a  syphilitic  element, 
the  treatment  of  which  will  best  remove 
the  special  symptoms  apparently  due  to 
injury  alone.  See  Oculae  Muscles,  Affec- 
tions of  the ;  Strabismus. 

The  effect  which  severe  blows  in  the 
neighbom'hood  of  the  orbit  have  upon  vision, 
has  long  been  a  matter  of  observation 
amongst  sm-geons,  and,  in  pre-ophthahno- 
scopic  days,  it  was  generally  beheved  that 
vision  was  impaired  through  the  influence  of 
the  fifth  nerve,  which,  being  damaged  in  one 
of  its  branches,  vn:ought  some  ■change  by 
reflex  or  other  agency  upon  the  nutrition  of 
the  eyeball  itself.  It  is  very  questionable, 
however,  whether  such  is  the  real  sequence 
of  events,  and  whether  there  is  any  true 
relationship  of  cause  and  effect  between  in- 
jury in  this  region  and  ultimate  deteriora- 
tion of  sight ;  although  it  seems  not  alto- 
gether unreasonable  to  conclude  that  a 
severe  lesion,  causing  neuritis,  for  example, 
of  the  supra-  or  infra-orbital  branches  of 
the  fifth  nerve,  might  indirectly  produce 
some  effect  upon  an  organ  lying  so  near, 
and  supplied  by  other  branches  of  the  same 
cranial  nerve.  The  ophthalmoscope,  how- 
ever, has  shown  that,  if  we  exclude  the 
cases  where  a  severe  blow  near  the  orbit 
has  caused  damage  to  the  eye  itself,  rup- 
tm'e  of  iris  or  lens-capsule,  detachment  of 
retina,  rapture  of  choroid,  or  haemorrhage 
into  the  vitreous,  there  remains  hardly 
any  case  to  support  this  doctrine ;  and 
lesions  which  may  cause  severe  injury  to 
one  branch  of  the  fifth,  the  infra-orbital,  in 
fractures  of  the  upper  jaw,  are  not  com- 
monly followed  by  any  impairment  of  sight. 
This  result  has  apparently  arisen  only  in 
cases  where  the  injury  has  had  the  indefinite 
description  of  a  severe  blow  in  the  neigh- 
bom'hood of  the  orbit,  and  no  ophthalmo- 
scopic examination  has  been  made.  It  is 
trae  that  many  cases  are  to  be  foimd,  in 
medical  literature,  which  seem  to  establish 
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the  fact  that  injury  to  a  branch  of  the  fifth 
may  lead  ultimately  to  amam'osis ;  but  this 
also  is  not  less  remarkable,  that  cases  of 
the  land  are  becoming  rarer  day  by  day,  as 
the  ophthalmoscope  throws  light  on  hitherto 
unseen  parts  of  the  eye  itself,  and  as  patho- 
logical investigation  shows  by  what  central 
lesions  sight  may  be  affected  or  destroyed. 

Passing  to  other  and  more  special  forms 
of  accident,  we  find  that  impairment  of 
sight  is  a  not  uncommon  complaint  of 
patients  after  railway  collisions. 

The  symptom  varies  much  in  import- 
ance in  different  cases,  but  it  is  usually  a 
passing  condition,  wholly  independent  of 
structural  change.  It  cannot  indeed  be 
said  that  railway  accidents  give  rise  to  any 
special  or  characteristic  form  of  loss  of 
vision,  for  the  impairment,  whether  tem- 
porary or  lasting,  differs  not  in  the  least 
from  that  which  may  be  induced  by  injuries 
in  other  accidents,  of  every  form  and  variety. 
The  circiunstajices  of  a  railway  accident 
are  merely  such  as  to  provide  the  requisite 
causes  of  certain  disorders  of  A'ision.  The 
commonest  is  simple  asthenopia,  which 
may  or  may  not  be  associated  with  some 
€rror  of  refraction.  The  patient  complains 
that  reading  or  fine  work  is  difficult  or 
impossible,  because  the  lines  run  together 
and  rapidly  become  blurred,  and  added 
thereto,  if  the  effort  be  continued,  is  pain 
about  the  orbits  and  brows.  Fatigue  is,  in 
fact,  very  early  induced  by  the  muscular 
effort  of  accommodation;  fatigue  of  the 
same  kind  as  renders  any  sustained  effort, 
whether  of  mind  or  body,  impossible  dur- 
ing the  state  of  general  wealmess  and  pros- 
tration which  are  the  very  common  result 
of  the  physical  and  mental  shock  sustained 
in  a  railway  collision.  And,  as  might  be 
expected,  early  fatigue  of  accommodation 
is  more  likely  to  arise  in  those  who  have 
some  error  of  refraction,  and  in  whom, 
therefore,  an  extra  muscular  effort  is  need- 
ful to  bring  objects  to  a  focus  on  the 
retina. 

It  is  not  after  railway  accidents  only 
that  such  defects  may  be  discovered.  The 
same  thing  happens  not  infrequently  in 
the  course  of  an  exhausting  illness,  in 
the  period  of  weakness  following  it,  or  in 
that  which  is  induced  by  prolonged  suckling. 
In  a  previous  state  of  health,  the  mus- 
cular strength  may  have  been  adeqiiate 
for  the  purposes  of  accommodation,  and 
the  defect  has  been  unknown.  Illness 
prostrates  and  the  defect  is  revealed,  for  all 
muscular  power  is  wealtened,  whether  of 
the  limbs,  of  the  heart  itself,  or  of  the  eye. 
That  the  discovery  should  cause  consider- 


able alarm,  after  an  accident,  is  not  to  be 
wondered  at,  nor  is  it  surprising  that  per- 
sons, so  suffering,  should  with  difliculty  be 
led  to  believe  that  some  more  serious  in- 
jtiry  has  not  been  inflicted,  and  that  the 
failure  of  sight  is  not  the  begirming  of  an 
impairment  which  will  end  in  blindness 
because  of  some  grave  damage  to  nervous 
centres.  Careful  testing  with  lenses  will 
usually  establish  the  diagnosis  and  indicate 
the  treatment ;  but  as  long  as  the  condition 
of  nerve -prostration  lasts,  it  is  idle  to  hope 
for  complete  relief  for  the  asthenopia  by 
the  use  of  glasses.  Eeturning  strength 
alone  can  restore  the  ciliary  muscle  to  its 
natural  vigom',  but  it  is  only  in  cases  of 
enmietropia,  or  in  the  slighter  grades  of 
ametropia,  that  the  patient  wiU  probably 
be  able  in  the  futm-e  to  dispense  with 
glasses. 

When  the  refractive  error  is  consider- 
able, glasses  will  in  all  probability  be  found 
a  permanent  necessity ;  but,  if  the  asthen- 
opia is  simply  due  to  general  weakness 
alone,  the  trouble  wiU  completely  pass 
away.  The  same  remarks  apply  to  those 
in  whom  presbyopia  is  just  commencing ; 
and  when  this  condition  is  well  advanced, 
any  severe  shock  or  illness  will  in  all  pro- 
bability entail  a  fiurther  presbyopic  change, 
which  will  call  for  stronger  lenses.  Given, 
then,  after  railway  collision  a  case  where 
there  is  no  question  as  to  the  genuineness 
of  the  symptoms,  asthenopia  becomes  a 
symptom  of  some  value  in  forming  an 
estimate  of  the  general  muscular  and 
nervoils  prostration.  It  is  in  these  cases 
that  muscse  volitantes  are  so  often  trouble- 
some ;  but  they  are  of  no  pathological 
significance,  being  due  to  the  presence  of 
smaU  floating  bodies  in  the  vitreous.  In 
the  severer  forms  of  neurasthenia  after 
railway  collision,  we  sometimes  meet  with 
a  considerable  degree  of  photophobia  ;  but 
it  is  impossible  to  say  on  what  the  con- 
dition depends.  It  is  associated  with  ex- 
treme general  prostration,  and  does  not 
seem  to  have  any  definite  pathological 
basis.  The  state  of  nervous  exhaustion 
from  shock  is  often  accompanied,  perhaps 
is  caused,  by  extreme  feebleness  of  circula- 
tion, and  it  is  possible  that  asthenopia  may 
in  some  cases  be  due  to  a  general  retinal 
anaesthesia  so  to  say,  whereby  there  is  con- 
centric limitation  of  the  field  of  vision.  To 
cases  apparently  of  this  nature  the  term 
'  reflex  amblyopia  '  has  been  recently  given 
by  Mr.  Priestley  Smith  {Ophthalmic 
Bevieiv,  May,  1884).  The  condition  seems 
to  be  independent  of  any  discoverable 
pathological  change,  and  the  tendency  is 
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towards  complete  recovery,  when  the 
general  health  has  been  restored. 

Symptoms  such  as  these  are  naturally 
extreme  in  persons  of  an  hysterical  or 
emotional  temperament,  and  when  it  is 
remembered  that  an  emotional  state  is 
frequently  induced  in  both  sexes  by  the 
shock  and  fright  of  a  railway  colhsion,  and 
that  hysteria — using  the  term  in  the  very 
broadest  sense — is  so  cormnonly  developed 
thereby,  it  is  not  strange  that  they  should 
be  common  results  of  such  accidents,  and 
it  is  needful  to  exercise  the  greatest  cau- 
tion in  forming  a  diagnosis.  Complaints 
of  bad  sight  are,  moreover,  very  open  to 
exaggeration,  and  the  difBcuIty  of  diagnosis 
may  often  be  great  when  we  have  to  rely 
upon  the  statements  of  the  patient  alone. 
Let  care  be  taken  that  normal  physiolo- 
gical varieties,  such  as  may  be  seen  in  the 
colour  of  the  fundus  oculi,  in  the  distribu- 
tion of  the  vessels,  or  in  the  appearance 
of  the  disc  and  its  margin,  be  not  mistaken 
for  pathological  changes.  Certain  it  is  that 
pathological  changes  as  the  result  of  rail- 
way accidents,  spinal  or  otherwise,  are  ex- 
tremely rare;  and  this  is  the  common 
experience  of  ophthalmic  surgeons  and  in 
ophthalmic  hospitals,  although  the  vast 
number  of  persons  who  have  been  hurt 
in  railway  accidents  might  have  afforded 
many  examples  of  eye-disease.  It  is  in 
cases  of  railway  injury,  moreover,  when 
the  prospect  of  compensation  opens  out  so 
great  a  temptation  to  exaggeration,  impos- 
ture, or  untruth,  that  the  surgeon  may  be 
called  upon  to  decide  the  important  ques- 
tion, whether  and  how  far  some  existent 
pathological  condition  is  due  to  any  injury 
received,  or  whether  it  has  preceded  the 
accident,  and  is  really  altogether  inde- 
pendent of  it.  A  patient  may  assever, 
with  every  semblance  of  truth,  that  his  sight 
has  been  impaired  or  destroyed  by  the  acci- 
dent, and  ophthalmoscopic  examination 
may  reveal  pathological  changes  amply 
sufdcient  to  account  for  the  defect,  or  it 
may  fail  to  find  any  lesion  at  all.  In  the 
latter  case  it  vsnill  be  essentially  necessary 
to  make  repeated  examinations,  at  short 
intervals,  to  discover  whether  any  changes 
in  the  fundus  oculi  of  an  atrophic  character 
do  gradually  become  developed,  before 
speaking  with  certainty  as  to  the  truthful- 
ness of  the  patient ;  while,  if  other  circum- 
stances of  the  case  throw  doubt  upon  his 
bona  fides,  and  special  examination  with 
prisms  and  coloured  glasses,  &c.,  refeiTed  to 
in  another  article,  detects  unquestionable 
flaws  in  his  statements,  the  absence  of 
pathological  changes  will  of  course  tend  to 


support  the  conclusion  that  the  loss  of 
vision  is  either  imaginary  or  assumed.  See 
Vision,  Feigned  Disorders  of. 

■More  difficult,  however,  of  decision  and 
certain  etiological  diagnosis,  are  the  cases 
where  pathological  changes  imdoubtedly 
exist  and  the  patient  at  the  same  time 
assm'es  you  that  his  failure  of  sight,  or 
even  his  bUndness,  dates  from  the  time 
when  he  was  subjected  to  injmry.  Are 
the  discovered  changes  due  thereto  either 
whoUy  or  in  part,  or  have  they  been  pre- 
existent  and  been  aggravated  by  the  alleged 
injury  sustained  ?  In  the  decision  of  these 
poiuts,  on  which  important  medico-legal 
questions  may  depend,  certain  possibilities 
must  be  borne  in  mind.  The  patient  may, 
for  example,  have  been  totally  ignorant  of 
his  blindness  or  failure  of  sight  in  one  eye, 
even  though  of  long  standing.  This  is  a 
matter  of  common  observation,  and  it  is 
well  recognised  that  a  cataract  of  one  lens 
may  have  advanced  to  almost  complete 
opacity  before  the  patient  accidentally  be- 
comes conscious  of  the  fact ;  and  the  same 
ignorance  may  at  times  be  displayed  in  the 
case  of  other  and  more  deep-seated  lesions. 
That  such  discoveries  should  coincide  with, 
or  shortly  follow,  the  receipt  of  railway 
or  other  injury,  is  not  to  be  wondered  at, 
when  it  is  remembered  that  asthenopia 
due  to  failure  in  accommodative  power  is 
so  common  after  such  accidents,  and  that 
a  patient  then  for  the  first  time  has  his 
attention  specially  directed  to  his  eyesight. 

The  surgeon  may  also  meet  vsdth  cases 
where  a  patient  has  been  perfectly  aware 
of  his  defect,  and  yet  persistently  declares 
that  his  old  complaint  is  really  new,  and 
therefore  presumably  due  to  the  injury 
sustained.  Granted  that  he  has  had  an 
adequate  experience  of  eye-diseases,  the 
judgment  of  the  surgeon  is  far  more  valu- 
able than  the  asseverations  of  the  patient, 
in  the  presence  of  familiar  pathological 
changes,  for  it  may  be  to  the  great 
pecuniary  advantage  of  the  patient  in- 
tentionally to  deceive.  But,  given  an  in- 
stance of  perfect  truthfulness  on  the  part 
of  the  patient,  no  more  difBcult  questions 
can  weU  present  themselves  to  the  surgeon 
than  the  real  causation  of  the  various 
pathological  conditions  which  may  be  met 
with  after  railway  accidents.  Happily,  such 
questions  but  seldom  arise,  and  they  are 
likely  to  be  less  common  as  familiarity  with 
the  ophthalmoscope  increases  in  the  hands 
of  the  practitioner,  and  as  he  becomes 
better  acquainted  with  the  real  nature  of 
the  injuries  to  which  railway  accidents 
commonly  give  rise. 
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The  writer  can  call  to  mind  a  case  of 
well-marked  choroido-retinitis,  and  opaci- 
ties in  the  vitreous  of  one  eye  of  a  patient 
who  had  received  a  cut  over  the  "left 
eyebrow,  and  slight  momentary  concus- 
sion, and  who  first  noticed,  or  complained 
of,  failure  of  sight  in  the  left  eye  some 
three  weeks  after  he  had  been  in  a  rail- 
way collision.  He  had  some  years  before 
lost  the  sight  of  the  other  eye  from  injury, 
and  presTunably  therefore  he  would  be 
able  to  say,  with  tolerable  certainty,  how 
much  his  vision  had  changed  after  the 
accident.  The  fact  that  he  had  observed 
no  failure  of  sight  for  about  three  weeks 
seemed  fair  evidence  that  no  direct  blow  of 
any  severity  had  been  received  upon  the 
eye  itself.  The  parts  about  the  macula 
and  disc  were  perfectly  healthy,  but  to- 
wards the  equator  were  patches  of  widely- 
scattered  choroidal  atrophy  due  to  dis- 
seminated choroido-retinitis,  which  none 
of  the  surgeons  who  examined  him  would 
have  ever  connected  with  injury  in  the 
absence  of  the  patient's  own  statements, 
the  changes  being  in  no  wise  different  from 
those  met  with  from  other  constitutional 
causes.  In  the  absence  of  a  history  of 
such  causes,  could  a  blow  upon  the  head,  or 
in  the  neighbourhood  of  the  orbit,  have 
transmitted  such  a  physical  shock  to  the 
globe  as  to  rupture  minute  vessels  in  the 
choroid  and  retina,  and  cause  scattered 
specks  of  haemorrhage  which  became  foci 
of  irritation,  and  so  set  up  choroido- 
retinitis?  It  seemed  hardly  likely  that 
such  changes,  thus  induced,  would  affect 
aJl  parts  of  the  equator,  for  violence  would 
most  probably  produce  damage  at  one  par- 
ticular spot.  The  appearances  and  the 
history  aKke  negatived  the  supposition  that 
recent  injury  was  the  cause  of  the  patho- 
logical changes,  and  the  general  conclusion 
arrived  at  was  that  the  choroido-retinitis 
preceded  the  accident,  and  was  perhaps 
aggravated — who  could  really  say  ? — by  the 
blow  sustained.  The  asseverations  of  the 
patient  and  the  opinions  of  the  surgeons 
were  thus  diametrically  opposite,  and  in 
the  end  large  compensation  had  to  be  paid. 
Years  after  this  claim  was  settled  and 
pecuniary  compensation  had  been  [enjoyed 
for  the  alleged  injury,  it  was  learned  that 
the  failure  of  sight  had  really  existed 
before  the  accident,  and  had  always  been 
attributed  to  the  injury  to  the  other 
eye.  These  facts,  however,  were  carefully 
concealed  after  the  railway  collision,  and 
the  problem  to  be  decided  by  the  surgeons 
was  as  difficult  as  coiald  well  be  con- 
ceived. 


Like  difficulties,  of  which  other  ex- 
amples might  be  named,  have  arisen,  and 
will  again  arise  iu  other  cases,  and  this 
example  has  been  detailed  at  length  to 
poiat  the  lesson  that  the  surgeon  should, 
in  such  instances,  place  less  reliance  on 
the  patient's  statements  than  on  the  re- 
sults of  his  own  examination.  Let  him 
learn  an  accurate  account  of  the  accident, 
and  of  the  precise  mode  whereby  injury 
was  sustaiaed,  and  let  him  apply  his  know- 
ledge of  ordinary  disease  to  an  elucidation 
of  the  disease  which  he  finds  before  him. 
Neither  here  nor  in  any  more  elaborate 
treatise  can  any  special  rules  be  laid  down 
for  guidance  or  diagnosis  in  these  cases  of 
railway  injury ;  the  tact,  judgment,  and  ex- 
perience of  the  surgeon  must  avail  him  for 
the  task  of  decision.  Again,  it  must  not  be 
forgotten  that  the  severe  shock  and  fright 
of  a  railway  accident  very  often  give  rise, 
in  both  sexes,  to  profound  functional  disturb- 
ance of  the  nervous  system,  and  that,  in 
the  state  of  general  neurasthenia  so  in- 
duced, there  are  likely  to  arise  numerous 
varieties  of  functional  or  so-called  hysterical 
disorders  in  which  vision  may  be  affected. 

Complete  blindness  of  one  or  both  eyes, 
diminution  of  the  normal  acuteness  of 
vision,  limitation  of  the  field  of  vision, 
with  loss  or  diminution  of  the  colour-sense, 
may  perchance  be  met  with,  and  their  true 
significance  can  only  be  determined  by  the 
fact  that  they  exist  in  conjunction  with 
other  obvious  nervous  disorders.  Hemian- 
sesthesia,  for  example,  has  been  observed 
in  both  sexes  after  the  shock  of  a  railway 
collision ;  and  anaesthesia  may  likewise  in- 
volve smaller  and  circumscribed  areas  of 
the  cutaneous  surface.  It  is  very  essential 
to  look  for,  and  if  possible  discover,  such 
evidences  as  these  of  functional  nervous 
derangement,  for  their  presence  may  form 
a  most  valuable  aid  to  diagnosis  when 
other  features  of  the  case  may  have  been 
wholly  obscm-e,  and  a  diagnosis  thereof 
difficult  or  impossible.  Amongst  them  are 
various  defects  of  sight  of  a  purely  func 
tional  nature,  in  which  the  ophthalmoscope 
reveals  no  evidence  of  structural  disease. 
Such  cases  are  by  no  means  rare,  in  males 
as  well  as  females,  after  railway  collision 
or  other  severe  accidents,  and  the  surgeon 
will  do  well  to  bear  the  possibility  of  their 
occurrence  in  his  mind  when  making  his 
investigation. 

Of  greater  importance,  however,  than 
these  cases  of  simple  functional  distm'bance, 
are  those  where  some  obvious  pathological 
change  is  present  in  the  fundus  oculi,  as  a 
consequence  or  accompaniment  of  damage 
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to  nervous  strnctm-os  remote  from  the  eye 
itself.  The  association  of  morbid  changes 
in  the  optic  nerve  with  cerebral  disease  is  a 
matter  of  daily  observation ;  but  of  not  less 
interest  is  the  possibility  of  similar  changes 
being  induced  by  injury  or  lesion  of  the 
spinal  cord.  Many  years  have  gone  by  since 
Dr.  Chfford  Allbutt  first  asked  the  question 
whether  distm-bances  of  the  optic  nerve 
and  retina  commonly  follow  spinal  mischief, 
and  it  cannot  be  said  that  precise  informa- 
tion on  the  subject  is  as  yet  anything  but 
fragmentary.  Isolated  cases  have  from 
time  to  time  been  pubHshed,  which  show 
that  morbid  changes  in  the  fundus  oculi  are 
sometimes  met  ^vith  in  association  with 
injury  of  the  spinal  cord,  but  there  is  Httle 
real  evidence  to  estabHsh  the  relationship 
between  them  of  cause  and  effect.  Optic 
atrophy,  it  is  well  known,  is  often  foimd  in 
cases  of  tabes  dorsahs — locomotor  ataxy — 
and  other  disseminated  scleroses  of  the 
nervous  system,  and  may,  in  fact,  be  one 
of  the  first  signs  of  disease ;  but  it  can 
hardly  be  said  that  the  atrophy  is  the 
result  of  the  sclerosis  in  the  spinal  cord, 
and  there  are  numbers  of  cases  where 
advanced  degeneration  in  the  spinal  cord 
has  had  no  concomitant  changes  in  the 
optic  nerve.  Nor  is  there  any  clearer  con- 
nection between  the  two  in  cases  of  spinal 
injury.  One  thing  only  seems  tolerably 
certain — that  the  higher  the  seat  of  in- 
jury to  the  cord  the  greater  likeUhood  is 
there  that  changes  may  supervene  in  the 
eye,  and  the  sooner  are  such  changes  prone 
to  arise. 

As  to  the  natm-e  of  these  changes  ob- 
servers seem  pretty  well  agreed  that  optic 
atrophy,  such  as  is  met  with  in  the  system- 
diseases  of  the  cord,  is  not  seen  after  spinal 
injury,  but  that  there  may  be  a  condition 
of  hyperfemia  of  the  disc  and  adjoining 
parts.  In  Dr.  AUbutt's  words,  '  the  retinal 
arteries  do  not  dilate,  but  become  in- 
distinguishable, while  the  veins  begin  to 
swell  and  become  somewhat  dark  and 
tortuous.  The  disc  then  becomes  uni- 
formly reddened  and  its  borders  are  lost, 
the  redness  or  pinkness  commencing  with 
increased  fine  vascularity  at  the  inner 
border,  which  then  so  invades  the  white 
centre  and  the  rest  that  the  disc  is  obscm-ed 
or  its  situation  known  only  by  the  conver- 
gence of  the  vessels.'  Such  changes  are  of 
slow  development,  and  their  tendency  is  to 
end  in  resolution  rather  than  in  atrophy. 
They  seem  rather  to  point  to  circulatory 
distinrbances  than  to  primary  change  in 
nerve-tissues  ;  but  it  must  be  confessed  that 
the  number  of  observations,  or  at  any  rate 


of  recorded  observations,  is  as  yet  far  too 
few  for  any  settled  opinion  on  the  subject, 
and  not  only  is  a  greater  number  of  obser- 
vations necessary,  but  post-mortem  ex- 
aminations also  arc  needed  to  thi-ow  liglit 
on  the  association,  if  there  be  any,  between 
cord-lesions  and  optic  changes.  The  same 
kinds  of  appearances  have  been  recently 
observed  by  Mr.  Bruce  Clarke  in  cases  of 
spinal  injm-y,  and  have  been  recorded  in 
St.  Bartholomew's  Hosjiital  licporls  (vol. 
xvi.),  the  distinguishing  characteristics  of 
them  being  that  the  hyperaemia  was  seen 
early  and  was  essentially  transient.  Thus, 
in  a  case  of  fracture  of  the  fourth,  fifth,  and 
sixth  cervical  vertebraj  with  complete  di\a- 
sion  of  the  cord  at  the  level  of  the  fifth 
and  sixth,  there  was  noted  on  the  third  day 
'  weU-marked  hyperaemia  with  considerable 
oedema  of  both  discs ;  a  good  deal  of  effu- 
sion obscm'ing  the  vessels  in  many  places.' 

The  facts,  then,  seem  to  be  estabhshed 
so  far  that  occasionally  after  spinal  injury, 
and  most  commonly  when  the  injm-y  is 
high  up,  changes  in  the  fundus  oculi  are  to 
be  foimd,  consisting  chiefly  of  a  hj^erccmia, 
either  transient  or  longer  continued,  which 
leads  to  obscuration  of  the  disc  itself ;  and, 
further,  that  this  hyperemia  may  or  may 
not  be  associated  with,  or  give  rise  to,  im- 
pairment of  vision.  The  actual  relation- 
ship between  the  two  conditions  is  not, 
however,  by  any  means  clear,  and  no  ob- 
servations have  yet  been  recorded  to  shake 
the  suggestion  of  Dr.  Chfford  Allbutt  that 
the  changes  are  probably  dependent  on  a 
greater  or  less  extension  of  the  meningeal 
and  vascular  irritation  from  the  spinal  cord 
up  to  the  base  of  the  brain.  For  it  is  well 
recognised  that  encei^halic  meningitis  is  a 
not  uncommon  accompaniment  or  exten- 
sion of  spinal  meningitis,  and  it  seems 
highly  probable  that  optic  changes  arise 
only  when  this  extension  has  taken  place. 
The  same  conclusion,  as  to  the  absence  of 
any  more  immediate  relationship,  seems  to 
be  borne  out  by  those  cases  of  disease  in 
which  acute  optic  nem-itis  has  been  found 
associated  with  acute  myelitis  of  the  spinal 
cord. 

A  goodly  number  of  such  cases  have 
now  been  pubUshed,  but  it  is  noteworthy 
that  in  several  of  them  the  optic  nem*itis 
has  actually  preceded  any  evidence  of  mis- 
chief in  the  spinal  cord.  Markedly  was  this 
the  fact  in  a  recent  case  brought  before  the 
Ophthalmological  Society  by  Dr.  Sharkey, 
where  faUiu-e  of  sight  and  acute  optic  neu- 
ritis began  at  least  a  month  before  the 
myelitis  of  which  the  patient  ultimately 
died.    No  connecting  link  whatever  could 
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be  found  2)0st  mortem  between  the  neuritis 
and  the  myelitis,  and  the  inference  seems 
inevitable  that  both  were  merely  the  widely 
separate  manifestations  of  one  disease 
arising  from  some  common  cause.  At  any 
rate,  the  association  of  the  two  phenomena 
is  so  rare,  that  it  is  impossible  to  lay  it 
down  as  an  established  pathological  fact 
that  optic  neuritis  is  caused  by  myelitis ; 
nor  do  present  facts  allow  of  our  saying 
more  than  this,  that  the  less  serious  pheno- 
menon of  optic  hyperemia,  whether  tran- 
sient or  of  long  duration,  is  sometimes 
found  accompanying  injmies  at  the  upper 
part  of  the  spinal  column.  Be  the  connec- 
tion, however,  what  it  may,  it  is  obvious 
that  such  morbid  changes  in  the  fimdus 
oculi  may  be  of  considerable  diagnostic 
importance  after  obscure  injuries  to  the 
upper  part  of  the  spine. 

Although  the  significance  of  these  pa- 
thological changes  in  the  deeper  parts  of 
the  eye  is  a  matter  of  imcertainty,  the  more 
visible  phenomena  of  alterations  in  the 
pupil,  with  which  we  have  next  to  deal, 
seem  to  have  a  closer  relationship  of 
cause  and  effect  with  injury  to  the  upper 
part  of  the  spinal  cord,  and  of  the  nerves 
which  come  off  from  it,  of  those  which 
go  to  form  the  brachial  plexus,  and  of  the 
sympathetic  nerve  itself.  Injmy  of  any 
one  of  these  various  nervous  stractures 
may  give  rise  to  changes  in  the  size  and 
activity  of  the-  pupil,  which  in  the  main 
confiiin  the  results  of  experimental  ob- 
servation, both  as  to  the  origin  of  the  nerve- 
trunks  and  their  association  with  the  sympa- 
thetic, and  of  the  connection  which  this  in 
its  tiurn  has  through  them  with  the  upper 
part  of  the  spinal  cord.  Let  it  be  noted, 
however,  in  the  first  place  that,  other  causes 
having  been  carefully  excluded,  the  size  of 
the  pupU  gives  a  very  fair  indication  of  the 
patient's  general  nervous  tone  ;  that  if  the 
tone  be  low  the  pupils  are  often  large,  and 
that  dilatation  of  pupils  may  be  due  to 
defective  tone  of  the  retina  and  nerve- 
centres,  and  to  the  fact  that  a  larger  supply 
of  light  is  necessary  in  such  conditions. 
This  has  been  pointed  out  by  Mr.  Hutchin- 
son, and  his  obsez-vation  certainly  holds 
good  in  the  state  of  general  nervous  pros- 
tration which  is  so  common  after  the  severe 
shock  of  a  railway  accident. 

Here  it  is  impossible  to  enter  into 
those  physiological  questions  which  are 
of  great  interest  and  importance  in  con- 
nection with  the  sympathetic  nerve  and  its 
association  with  the  eye.  Suffice  it  that 
well-marked  oculo-pupillary  symptoms  are 
induced  both  by  division  and  iiTitation 


of  the  sympathetic  in  the  neck,  and  that 
the  same  phenomena  may  be  caused  by 
division  or  injury  of  the  lower  roots  of  the 
brachial  plexus  and  of  certain  regions  of 
the  spinal  cord.  Leaving  aside  the  well- 
known  vaso-motor  phenomena  which  fol- 
low division  of  the  sympathetic,  phenomena 
which  seem  rather  to  affect  the  vessels 
of  the  side  of  the  head  and  neck  than  of 
the  eye  and  orbit,  together  with  alteration 
in  temperattu'e  of  the  affected  area,  the 
symptoms  caused  by  division  of  the  sym- 
pathetic in  the  neck  are  contraction  of 
the  pupil — paralytic  myosis — retraction  of 
the  globe  of  the  eye,  diminution  in  size 
of  the  palpebral  fissure,  some  flattening  of 
the  cornea,  and  occasionally  slight  rolling 
inwards  of  the  eyeball.  Irritation  of  the 
sympathetic  gives  rise  to  exactly  opposite 
phenomena,  and  a  region  in  the  spinal  cord 
extending  from  about  the  sixth  cervical 
vertebra  to  the  third  or  fourth  dorsal  has 
been  named  the  'regio  cilio-spinalis,'  and 
by  Bernard  the  '  centitun  oculo-pupiLlare,' 
because  irritation  thereof  causes  the  same 
phenomena  as  irritation  of  the  sympathetic 
trunk  itself.  While,  however,  these  symp- 
toms may  readily  be  induced  experimentally 
on  animals,  as  to  rnjmies  of  the  spinal  cord 
in  man  Kttle  more  can  be  said  than  this,, 
that  sometimes  one  or  both  pupils  are  con- 
tracted, or  non-dilatable,  as  in  some  cases 
recorded  by  Brodie,  sometimes  one  or  both 
may  be  (Mlated,  and  that  these  opposite 
conditions  are  in  all  probability  due  tO' 
differences  in  the  nature  and  precise  posi- 
tion of  the  lesion.  One  cannot  say  for 
certain  what  lesion  of  the  cervical  or  upper 
dorsal  cord  it  is  which  will  certainly  give 
rise  to  this  or  that  form  of  oculo-pupUlary 
symptoms,  but  recorded  observations  seem 
to  show  that  paralytic  myosis  is  much 
more  common  than  mydriasis.  Division 
of  the  trunk  of  the  sympathetic,  however, 
gives  rise  with  comparative  certainty  to 
the  appearances  abeady  named. 

With  reference  to  this  paralytic  myosis 
it  must  be  remembered  that  the  condition 
is  not  one  of  spasm  of  the  circular  fibres  of 
the  ii'is,  but  that  the  pupil  has  simply  lost 
the  power  of  dilatation  because  of  palsy  of 
its  dilator  fibres,  and  that,  in  a  fairly  bright 
light,  there  may  therefore  be  no  noticeable 
inequality  in  the  two  pupils.  This  is  only 
revealed  when  the  patient  is  placed  in  a  dull 
light ;  but  even  then  we  must  beware  lest 
the  condition  be  mistaken  for  paralysis  of 
the  thu-d  nerve  with  consequent  mydx-iasis, 
and  it  is  necessary,  therefore,  in  order  to 
arrive  at  a  correct  diagnosis,  to  observe  the 
state  of  the  pupils  both  in  light  and  shade. 
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'  Inequality  in  the  size  of  the  pupils,'  Mr. 
Hutchinson  wrote  many  years  ago,  '  the 
smaller  one  heing  the  fixed  one,  is  then  the 
cardinal  symptom  of  paralysis  of  the  sym- 
pathetic, just  as  inequality  of  the  pupils  with 
the  larger  one  fixed  is  the  cardinal  symptom 
of  paralysis  of  the  third  nerve,  as  far  as 
supply  to  the  iris  is  concerned.'  Paralytic 
myosis  is  the  most  pronounced  and  most 
usual  symptom,  retraction  of  the  eyeball 
being  by  no  means  weU-marked  in  all  cases. 
This  latter  phenomenon  is  due,  in  all  proba- 
bility, to  paralysis  of  the  musculus  orbitaHs, 
whereby  the  recti  are  enabled  to  draw  the 
eye  deeper  into  its  socket,  and  is  often  more 
marked  in  animals  after  experiment  than 
in  man.  The  muscle  is  probably  less  well- 
developed  in  man  than  in  animals,  and  may 
perhaps  even  be  absent,  so  that  this  symp- 
tom of  its  paralysis  is  very  variable.  The 
same  variability  is  also  to  be  noted  in  the 
narrowing  of  the  palpebral  fissure,  which 
may  be  due  in  some  degree  to  the  lids  hav- 
ing lost  the  natural  support  of  the  eyeball, 
or  to  paralysis  of  the  muscular  fibres  in 
the  lids,  or  '  musculus  orbitalis  *  of  MiiUer, 
which  are  supplied  by  the  sympathetic.  In 
one  of  Weir  Mitchell's  cases  of  injury  of 
the  sympathetic  in  the  neck  from  a  bullet, 
the  pupil  was  not  only  contracted,  but  was 
also  sUghtly  deformed,  being  oval  rather 
than  roimd.  There  was  also  slight  ptosis, 
and  the  outer  angle  of  the  eye  seemed  to 
have  dropped  a  little  lower  than  the  inner. 
Some  or  all  of  these  phenomena,  it  must 
be  borne  in  mind,  may  be  induced  by  the 
pressure  of  new-growths  on  the  sympa- 
thetic, and  it  is  well  recognised  that  oculo- 
pupillary  changes  may  give  valuable  dia- 
gnostic help  in  suspected  aneurism  of  the 
root  of  the  neck. 

All  that  has  been  written  above  with 
reference  to  the  symptoms  of  paralysis  of 
the  sympathetic  might  be  repeated  in  a 
description  of  the  symptoms  caused  by  rup- 
ture of  the  roots  of  the  brachial  plexus, 
many  cases  having  been  pubHshed  in  which 
the  same  oculo-pupillary  phenomena  had 
been  caused  by  this  injury.  Symptoms,  of 
•apparently  greater  physiological  than  sur- 
gical interest,  may  thus  be  of  considerable 
diagnostic  importance  in  deciding  between 
cerebral  and  peripheral  lesion  as  a  cause  of 
extensive  palsy  of  one  arm,  the  result  of 
injiu-y.  There  seems  to  be  a  general  con- 
sensus of  opinion  that  no  lasting  changes 
are  to  be  seen  in  the  retina  in  the  subjects 
of  these  injuries,  although,  in  experimental 
observation  on  rabbits,  after  division  of  the 
sympathetic  some  hypersemia  has  been 
noted.    Alterations  in  temperature  do  not 


usually  last  long,  but  minute  observations 
on  this  point  in  the  human  subject  are  as 
yet  wanting.  The  inconvenience  to  the 
patient  appears  to  be  small.  SUght  difficulty 
in  accommodation  is  aU  that  has  been  ob- 
served, even  though  the  paralytic  myosis 
may  have  lasted  for  years.  There  is  no 
evidence  to  show  that  the  nutrition  of  the 
eyeball  is  interfered  with  in  the  least ;  but 
it  has  been  pointed  out  by  Mr.  Hutchin- 
son that  occasional  giddiness  is  complained 
of,  owing  to  '  inabnity  on  the  part  of  a 
tract  of  the  vaso-motor  nerve  to  regulate 
the  caUbre  of  the  cerebral  arteries,  and 
thus  control  the  supply  of  blood  to  a  certain 
portion  of  the  brain.'  It  is  possible  also 
that  this  may  likewise  be  the  cause  of  the 
dimness  of  vision  which  is  sometimes  felt 
in  these  cases  ;  but,  if  with  Eulenburg  and 
Guttmann  we  regard  the  functions  of  the 
sympathetic  as  divisible  into  three  groups — 
the  oculo-pupillary,  the  vaso-motor,  and 
the  trophic— it  must  be  admitted  that  it 
is  in  the  domain  of  the  first  of  them  that 
changes  usually  fall  under  the  notice  of  the 
surgeon.  Heebert  W.  Page. 

VISION,  Feigned  Disorders  of.— What 
may  be  designated  the  real  disorders  of  vision 
are  dealt  with  tmder  the  various  heads  of 
Accommodation  ;  Amaurosis  ;  Amblyopia  ; 
Eefraction,  Errors  of,  &c.  In  this  article 
only  the  feigned  or  simulated  disorders 
will  be  considered.  Even  these  will  be 
discussed  rather  from  the  diagnostic  than 
from  the  pathological  point  of  view. 

Simulated  Amaurosis. — ^Amaurosis  is 
occasionally,  though  not  very  frequently, 
simulated,  certainly  less  frequently  than 
amblyopia  or  mere  impairment  of  vision, 
and  for  the  obvious  reason  that  it  is  much 
more  difficult  to  keep  up  the  deception  in 
the  latter  than  in  the  former  case.  A  single 
slip  or  act  of  forgetfulness  will  discover  the 
one,  whilst  it  may  easily  pass  imobserved 
in  the  other.  The  simulation  of  amaurosis 
in  one  or  in  both  eyes  is  practised  by  those 
who  wish  to  escape  conscription,  in  countries 
where  rmlitary  service  is  compulsory,  and 
is  also  sometimes  observed  as  one  of  the 
vagaries  of  hysteria  and  pregnancy.  It  may 
be  pretended,  and  with  considerable  chance 
of  success,  by  those  who  have  some  real 
defect  of  vision,  such  as  may  result  firom 
cloudiness  of  the  cornea,  lens,  or  of  the  fluid 
media  of  the  eye,  or  from,  some  lesion  of 
the  optic  nerve. 

Simulation  of  Bilateral  Amaurosis. — 
When  amaurosis  of  both  eyes  is  simu- 
lated, the  surgeon  who  is  called  upon  to 
determine  whether  a  firaud  is  being  prac- 
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lised  or  not  must  take  all  the  circumstances 
of  the  case  into  consideration,  and  reflect 
whether  any  probable  or  sufficient  motive 
exists  for  its  perpetration.  As  a  general 
rule,  the  dilatation  of  the  pupil  in  amaurosis 
is  moderate,  and  no  contraction  of  the  iris 
can  be  observed  on  sudden  exposm-e  to 
bright  light.  Extreme  dilatation  excites 
suspicion  that  atropine  has  been  employed. 
The  discovery  of  an  impostor  pretending  to 
be  blind  may  be,  and  has  been,  effected  by 
persistent,  though  imobtrusive,  watching; 
by  observing  whether  the  patient  avoids  ob- 
stacles, picks  up  coin  placed  in  his  path,  or 
performs  any  act  requiring  vision.  As  a 
rule,  some  physical  changes  are  observable 
in  the  eye  -svith  the  aid  of  the  ophthalmo- 
scope, such  as  white  atrophy  of  the  optic  disc, 
haemorrhages  or  inflammatory  changes  in 
the  choroid  or  retina,  especially  at  or  near 
the  yellow  spot. 

Simulation  of  Unilateral  Amaurosis. — 
The  movements  of  the  iris  assist  the  sur- 
geon in  the  diagnosis  of  simulated  uni- 
lateral amaurosis.  "^Tien  healthy  eyes  ai'e 
suddenly  exposed  to  hght,  or  are  made  to 
converge  upon  a  near  object,  both  pupils 
can  be  seen  to  contract.  Moreover,  if  one 
eye  be  shaded  whilst  the  other  eye  is  alter- 
nately exposed  to  light  and  darkness,  it 
will  be  found  that  the  pupil  of  the  shaded  ; 
•eye  contracts  and  expands  simultaneously 
with  the  other.  This  is  termed  the  con- 
sentaneous action  of  the  two  pupils.  In 
addition,  it  may  be  remarked  that  when  a 
near  object  is  intently  regarded,  contrac- 
tion of  the  pupils  occurs,  which  is  a  move- 
ment fanctionaUy  associated  with  the  act 
of  accommodation.  The  reaction  of  the 
pupil  to  light  shows  that  the  retina  is 
sensitive  to  Hght,  and  that  the  impres- 
sion is  conducted  to  the  brain  through 
the  optic  nerve,  and  occasions  a  reflex  im- 
pulse to  be  propagated  through  the  third 
nerve.  This  may  be  unattended  with  con- 
scious perception  of  light,  but  it  is  sugges- 
tive of  simrdation.  Consentaneous  action, 
with  the  play  of  the  opposite  pupil  when 
one  eye  is  perfectly  blind,  may  occur,  though 
it  is  usually  feeble  in  real  amaurosis.  The 
absence  of  any  movement  of  the  pupil  in 
one  eye,  when  exposed  alternately  .to  hght 
and  shade,  whilst  contraction  and  expansion 
occur  simultaneously  with  the  movements 
of  the  healthy  eye,  would  supply  strong  evi- 
dence of  the  genuineness  of  the  complaint. 
Dr.  S.  Baudi^  remarks :  '  When  no  infor- 
mation can  be  gained  from  direct  inspec- 
tion, we  must  adopt  physiological  proceed- 
ings, which  are  for  the  most  part  of  the 
nature  of  a  surprise,  and,  as  several  of  them 


depend  on  the  accuracy  of  the  statements  of 
the  patient,  it  is  necessary  for  the  surgeon 
to  see  that  he  does  not  close  one  eye, 
and  to  state  frankly  that,  if  he  persists  in 
doing  so,  the  experiment  will  be  regarded  as 
having  demonstrated  the  excellence  of  his 
vision  in  the  eye  declared  to  be  at  fault.' 

In  simulated  imilateral  amaurosis,  a 
method  in  common  use  for  its  discovery  is 
to  cover  the  sotmd  eye,  and  then  for  the 
surgeon  to  make,  with  a  pencil  or  penknife, 
a  sudden  stabbing  movement.  Reflex  clo- 
smre  of  the  hds  on  the  first  attack,  if  the 
patient  sees,  is  almost  imavoidable,  or  can 
only  be  overcome  by  considerable  practice. 
A  second  method  is  that  of  Dujardin,  to 
place  before  the  sound  eye  an  ordinary 
convex  glass,  16  d,  and  place  the  patient  at 
twenty  feet  from  the  usual  test-types ;  if  he 
is  able  to  decipher  any  letters,  the  eye  com- 
plained of  is  not  bHnd.  A  third  method  is 
that  of  Javal — viz.  to  interpose  a  ruler  held 
vertically  between  the  sound  eye  and  a  line 
of  print :  words  vrill  be  read  which  the  sur- 
geon, by  a  previous  experiment  on  him- 
self, knows  could  not  be  seen  except  with 
the  eye  in  which  blindness  is  simulated. 
Stilling  recommends,  for  the  discovery  of 
the  fraud,  a  test  with  coloured  glasses.  A 
word  is  placed  before  the  patient,  one  half 
;  of  the  letters  of  which  are  red  and  the 
other  half  green,  painted  with  transparent 
colours  on  an  opaque  ground.  In  '  friend,' 
for  example,  '  f,  i,  n,'  are  green,  and  '  r,  e,  d,' 
are  red.  Then,  whilst  leading  the  patient 
to  beheve  we  are  testing  the  healthy  eye, 
we  place  before  it  a  red  glass,  the  colour  of 
which  exactly  corresponds  with  that  of  the 
red  letters.  This  will  permit  the  healthy 
eye  to  see  the  red  letters,  but  will  alto- 
gether prevent  the  green  from  being 
seen,  so  that  if  the  patient  be  really 
amaurotic  in  the  eye  he  declares  to  be  blind, 
he  will  say  he  sees  the  letters '  r,  e,  d.'  In  the 
event  of  his  recognising  all  the  letters,  and 
reading  the  entire  word  '  fr-iend,'  it  is  clear 
that  he  is  perceiving  the  green  ones,  '  f,  i,  n,' 
with  the  eye  he  states  to  be  blind  ;  and  by 
having  a  set  of  colom-ed  types  similar  to 
those  of  Snellen,  we  may  go  a  step  farther, 
and  measure  the  visual  acuteness  of  the 
impostor's  blind  eye. 

Another  method  is  by  means  of  prisms. 
In  normal  vision  the  eyes  converge  upon 
the  object,  and  the  divergence  or  wander- 
ing of  an  eye,  when  an  object  in  near  and 
middle  distance  is  fixed,  is  strong  presump- 
tive, though  not  absolutely  certain,  OAddence 
of  some  imperfection  in  its  vision.  By 
means  of  a  prism,  it  is  not  difficult  to  make 
one  eye  wander  without  the  control  of  the 
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patient  in  certain  directions,  and  the  move- 
ments which  may  be  observed  when  vision 
exists  in  both  eyes  constitute  the  method 
of  Wetz.  In  this  method,  a  prism  of  about 
14°  is  placed  before  the  eye  stated  to  be 
bhnd,  with  the  base  outwards.  In  order  to 
obtain  single  vision,  if  the  patient  sees  with 
this  eye,  he  rolls  it  inwards,  and  again  rolls 
it  outwards  when  the  prism  is  withdi'awn. 
This  movement  and  the  subsequent  recti- 
fication do  not  take  place  in  cases  where 
one  eye  is  really  blind.  Berthold  has  sug- 
gested a  shght  difference  in  the  application 
of  this  method — namely,  the  rotation  before 
the  supposed  bhnd  eye  of  the  prism,  when 
it  will  be  found  very  difficult  to  read  small 
print  or  decipher  small  signs,  in  conse- 
quence of  the  superposition  and  interference 
of  the  images. 

The  method  suggested  by  Von  Graefe,  as 
modified  by  Baudry,  consists  in  puzzling 
the  patient  with  double  images  by  placing 
a  prism  before  one  eye.  The  proceedings 
should  be  divided  into  two  stages  or  periods. 
The  first  should  be  directed  to  making  the 
patient  comprehend,  what,  as  Giraud-Tculon 
observes,  he  often  knows  and  believes  before- 
hand, that  he  may  have  double  vision  with 
one  eye.  For  this  pm-pose  the  blind  eye  or 
eye  supposed  to  be  blind  is  covered,  a  prism 
with  the  base  upwards  is  brought  upwards 
till  it  divides  the  pupil  horizontally  into 
two  halves,  and  he  is  directed  to  look  at  a 
distant  candle ;  he  at  once  sees  two  images, 
one  above  through  the  natm-al  pupil,  and 
the  other  through  the  prism,  the  latter 
being  projected  below  the  other.  This  is 
tried  several  times,  and  in  various  ways, 
until  the  patient  is  satisfied  of  the  fact ;  then, 
apparently  unconsciously  and  without  dis- 
play, and  as  though  by  forgetfulness,  the 
supposed  blind  eye  is  set  free,  whilst  at  the 
same  moment  the  prism  is  raised  so  as  to 
cover  the  whole  pupil.  If  the  patient  still 
sees  two  images,  the  simulation  is  exposed. 

A  modification  of  this  method  has  been 
devised  by  Galezowski,  which  consists  in 
using  a  double  refracting  prism  of  Iceland 
spar,  a  method  that  has  been  again  im- 
proved upon  by  M.  Monoyer,  who  employs 
two  prisms  united  by  thek  bases,  by  which 
means  simple  or  binocular  diplopia  may  be 
produced  at  will,  according  to  whether  one 
of  the  prisms  or  the  line  of  junction  is  in 
front  of  the  pupil. 

The  method  in  which  the  stereoscope  is 
utilised  is  also  employed  for  the  discovery 
of  simulated  monocular  blindness.  In  this 
the  photograph  is  replaced  by  a  sheet  of 
white  paper,  divided  into  two  equaT  parts 
by  a  vertical  line.  Near  the  top  of  the  sheet. 


at  a  distance  fi:om  the  vertical  line  of  two 
centimetres,  are  symmetrically  fixed  two 
wafers  of  different  colours,  say,  red  on  the 
right  and  green  on  the  left ;  near  the  bottom 
of  the  page,  and  at  a  distance  of  five  centi- 
metres fi-om  the  vertical  line,  two  other 
wafers  are  placed,  also  symmetrically,  say, 
blue  on  the  right  and  black  on  the  left.  If 
binocular  vision  exists,  the  wafers  distant 
two  centimetres  from  the  vertical  hne  give 
crossed  images,  whilst  those  distant  five 
centimetres  give  dh'ect  images.  If  an  eye 
is  really  bUnd,  supposing  it  to  be  the  right, 
the  patient  would  see  the  red  and  the  blue. 

Simulation  of  Amblyopia. — The  simu- 
lation of  amblyopia  is  more  common  thau 
that  of  amam'osis.  He  who  pretends  to 
be  completely  blind,  requires  to  be  con- 
stantly on  his  guard,  lest  by  some  un- 
wary movement  or  observation  he  betrays 
that  he  possesses  vision;  whilst  the  man 
whoso  vision  is  only,  according  to  his 
own  account,  dim,  may  act  in  a  way  that 
may  indeed  excite  suspicion  or  distrust, 
but  is  hardly  sufficient  to  convict  him  of 
imposture.  Yet  there  have  been  men, 
who,  pretending  bhndness,  have  been  so 
collected  as  to  avoid  aU  the  traps  laid  to 
expose  their  deceit,  and  even,  at  consider- 
able risk,  to  walk  without  hesitation  into 
water  or  into  a  pit.  Before  the  invention 
of  the  ophthalmoscope,  the  objective  exa- 
mination of  the  patient  ceased  with  mere 
insjjection  of  the  eye ;  and  dilatation  and 
immobility  of  the  pupil,  with  a  particular 
and  easily  imitated  gait,  were  regarded  as 
most  important  reUable  signs  of  blindness. 
But  even  these  were  known  to  be  absent  in 
some  cases  of  genuine  amaurosis ;  and  so 
many  causes  of  this  affection  existed,  of 
which  no  account  could  be  given,  that 
when  such  simple  proceedings  as  the 
placing  of  a  coin  or  other  object  in  the  path 
of  the  supposed  patient  failed  to  sm'prise 
him,  no  other  course  was  left  than  that  of 
watching  him,  which  soon  became  weari- 
some, and  was  only  continued  for  a  period 
so  short  that  he  was,  without  much  strain 
on  his  attention,  able  to  maintain  the 
deceit.  The  use  of  the  ophthalmoscope  has 
rendered  the  simulation  of  blindness  far 
more  difficult.  Yet  it  must  be  admitted 
that,  even  with  aU  the  aid  this  instrument 
affords,  cases  stUl  occm*  in  which,  on  the 
one  hand,  the  most  careful  examination 
fails,  for  a  time  at  least,  to  discover  the 
shghtest  disease  in  the  interior  of  the  eye ; 
whilst,  on  the  other  hand,  it  sometimes 
reveals  conditions  which,  if  the  patient  de- 
clared he  was  blind,  would  be  regai-ded  by 
any  ophthalmic  sm-geon  as  sufficient  to 
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justify  his  statement,  and  which  may  yet 
be  compatible  with  very  good  and  useful 
vision.   To  meet  these  difficulties,  various 
methods  have  been  adopted,  some  of  which 
i;  depend  for  their  success  on  the  statements 
*!  of  the  patient,  and  require  considerable  in- 
|i  telligence  on  the  part  of  the  surgeon  to 
ii  render  them  reliable,  whilst  others  rest  on 
circvunstances  beyond  the  control  of  the 
;  simulator. 

It  not  infrequently  happens  that  an 
1  artisan  receives  an  injury  to  one  eye  which 
'temporarily  incapacitates  him  from  work, 
and,  his  club  ceasing  to  furnish  suppHes, 
he  seeks  to  prove  that  the  lesion  is  perma- 
nent, and  foxmds  a  claim  against  his  em- 
ployers. He  may  declare  that  one  eye  is 
completely  blind,  or  only  that  the  acute- 
ness  of  vision  in  it  is  so  faj:  dulled  that 
:  it  seriously  interferes  with  his  work.  The 
former  case  is  more  easily  discovered  than 
the  latter,  but,  in  both,  circumspection  is 
required  on  the  part  of  the  surgeon.  He 
:  should  first  make  a  careful  ophthalmoscopic 
examination  and  satisfy  himself  whether 
serious  organic  mischief  is  present  or  not, 
whether  the  media  are  clear,  whether  there 
is  any  haemorrhage  or  effusion,  whether  the 
disc  presents  signs  of  atrophy,  and  whether 
the  vessels  are  normal  in  their  position, 
colour,  size,  and  course.  He  should  then 
proceed  to  test  the  refractive  power  of  the 
media  by  retinoscopy  or  by  means  of  the 
ophthahnoscope,'  for  hitherto  unsuspected 
and  unknown  defects  of  refraction  are 
sometimes  rendered  conspicuous  by  the 
loss  of  accommodation  which  follows  a 
sharp  blow  on  the  eye. 

It  is,  of  course,  useless  to  place  the 
patient  before  a  set  of  test-types  and  ask 
him  what  he  can  see.  He  either  says  that 
one  or  both  eyes  are  blind,  or  admits  only 
a  certain  amount  of  vision.  Where  both 
eyes  are  stated  to  be  blind,  the  proceedings 
already  mentioned  under  the  head  of 
Simulation  of  Bilateral  Amaurosis  must 
be  adopted;  but,  when  only  impairment 
of  vision  in  one  or  both  eyes  is  com- 
plained of,  something  may  be  learnt  from 
careful  observation  of  the  patient's  be- 
haviour in  regard  to  test-types.  If,  for 
example,  he  can  make  out  letters  of  a 
given  size  at  a  certain  distance,  he  should 
be  able  to  read  letters  of  a  quarter  this 
size  at  half  the  distance,  and  of  four  times 
this  size  at  double  the  distance,  or  at  least 
any  great  discrepancy  should  awaken  sus- 
picion. Again,  a  lens  of  sUght  magnifying 
power  may  be  placed  before  the  eye  or 
eyes,  and  if  he  admits  that  he  sees  a  little 
better,  it  may  be  somewhat  ostentatiously 
VOL.  n. 


and  positively  stated  that  a  lens  of  double 
the  power  will  fui'ther  improve  the  vision 
though  it  will  by  no  means  make  it  perfect. 
The  patient's  suspicions  being  allayed,  in 
stead  of  adding  a  second  convex  lens,  a 
concave  one  of  the  same  power  may  be 
added,  which,  of  course,  neutralises  the 
first,  and  has  no  more  effect  than  a  piece 
of  plane  glass.  Yet  the  patient  will  some- 
times name  letters  far  smaller  than  those 
which  he  at  first  stated  were  the  extreme 
limit  of  his  vision. 

If  no  defect  can  be  discovered,  and 
blindness  of  one  eye  be  declared  to  be  pre- 
sent, it  must  be  borne  in  mind  that  such 
blindness  may  result  from  shock  to  the 
retina  {commotio  retince),  as  from  blows 
with  champagne-corks,  in  which  case,  how- 
ever, if  the  blow  has  not  been  very  severe, 
recovery  usually  soon  follows ;  or,  in  cases 
of  falls  on  the  head,  from  injury  to  the  optic 
nerve  in  the  optic  foramen,  in  which  case, 
white  atrophy  usually  soon  follows.  If, 
however,  doubt  exist  as  to  the  statement  of 
the  patient,  attention  must  now  be  paid  to 
the  state  and  reactions  of  the  iris.  In  amau- 
rosis, the  pupil  is  usually,  but  not  always, 
dilated  and  motionless,  and  it  can  be,  as  is 
well  and  generally  known,  rendered  so  by 
atropine,  which  is  therefore  used  for  the 
purpose  by  impostors. 

As  a  means  of  diagnosing  amblyopia 
M.  Dariez  recommends  the  employment  of 
feeble  currents  of  electricity.  The  healthy 
eye  as  a  rule  responds  by  a  luminous  sensa- 
tion to  an  interrupted  current,  the  strength 
of  which  does  not  exceed  one-tenth  of  a 
mille-ampere.  In  atrophy  of  the  optic 
nerve  resulting  from  primary  sclerosis  or 
concomitant  with  medullary  sclerosis,  in 
cases  of  atrophy  from  neuritis,  embohsm, 
haemorrhage,  or  glaucoma,  in  fact  in  all 
those  cases  in  which  the  forecast  is  bad,  the 
electric  phosphene  can  only  be  produced  by 
currents  amoimting  to  5,  10,  50,  or  100 
tenths  of  a  mille-amp&re.  On  the  con- 
trary, in  toxic  forms  of  amblyopia,  such  as 
those  resulting  from  tobacco  and  alcohol, 
the  reaction  is  normal,  as  it  is  also  in  cases 
of  congenital  and  hysterical  amblyopia. 

Henry  Power. 

VISUAL  ACUITY.— It  is  of  the  ut- 

most  importance,  in  order  to  estimate  the 
degree  of  functional  perfection  of  the  eye, 
as  well  as  to  ascertain  from  time  to  time  the 
result  of  oiir  treatment  or  surgical  interfer- 
ence in  any  case,  to  have  some  means  of  test- 
ing and  recording  the  acuity  of  vision,  which 
shall  furnish  las  with  results  both  accurate 
and  capable  of  comparison  inter  se.  Por- 
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tunately  we  do  possess  such  means,  and  so 
simple  and  easily  applied  are  they  that  the 
habit  of  neglecting  them  and  contenting 
oneself  with  the  more  or  less  vague  state- 
ments of  patients  as  to  improvement  or  de- 
terioration in  their  sight  is  little  short  of 
impardonable.  In  testing  the  sight  it  is  not 
sutlicient  to  note  the  size  of  print  which  the 
individual  is  able  to  read,  as  a  little  experi- 
ence will  soon  convince  one  that  even  the 
smallest  print  canbe  read  by  persons  possess- 
ing very  different  degrees  of  acuity  of  vision. 
The  proper  test  is  made  at  a  distance,  and 
rests  on  a  scientific  basis  which  will  be 
shortly  explained. 

The  individual  to  be  tested  is  placed 
at  the  distance  of  six  metres,  or  twenty  feet, 
from  a  board  on  which  are  printed  seven 
rows  of  letters,  the  so-called  Snellen's  test 
types,  each  row  except  the  top  contain- 
ing different  letters  of  the  same  size,  but 
the  size  of  the  letters  becoming  smaller 
and  smaller  in  each  successive  row.  The 
top  letter  is  of  a  size  capable  of  being  dis- 
tinguished at  the  distance  of  sixty  metres, 
or  200  feet,  whUst  the  distances  at  which 
the  letters  of  the  2nd,  3rd,  4th,  6th,  6th,  and 
7th  rows  might  be  made  out  are  36,  24,  18, 
12,  9,  and  6  metres,  or  100,  70,  50,  40,  30, 
and  20  feet  respectively,  according  as  the 
boards  have  been  constructed  for  metrical 
or  ordinary  notation.  It  is  clear  that  any- 
one placed  at  six  metres  from  the  board,  and 
only  being  able  to  distinguish  the  top  letter, 
might  have  the  acuity  of  his  vision  expressed 
by  the  fraction  ^  or  inasmuch  as  an 
oi^ject,  the  shape  of  which  can  be  made  out  at 
60  n  litres  with  the  normal  eye,  can  only 
bo  seen  by  him  at  6  metres.  There  is  an 
advantage  in  retaining  the  fraction  in  this 
form,  and  this  is  almost  always  done,  instead 
of  reducing  it  to  the  simpler  form  ■—,  as  the 
numerator  gives  the  distance  at  which  the  in- 
dividual tested  is  placed  from  the  board,  and 
the  denominator  indicates,  by  the  distance 
at  which  it  shoidd  be  visible,  the  line  he 
sees.  If  he  does  not  even  see  the  top  line 
at  six  metres,  he  may  be  approached  to  the 
board  until  he  sees  it,  then  if  he  sees  it 
first  at  fom*  metres,  his  vision  is  ^.  On  the 
other  hand,  though  he  is  unable  to  see  the 
second  line  at  six  metres,  he  might  still  see 
the  first  at  seven  or  eight  metres,  corre- 
sponding to  a  degree  of  visual  acuity  equal 
to  ~g  or  ^.  It  is  not,  as  a  rule,  convenient 
or  even  possible,  however,  to  make  exami- 
nations at  so  great  a  distance,  so  that  it  is 
customary  rather,  under  such  circumstances, 
to  test  the  distance  at  which  the  second 
line  is  seen  instead,  in  the  case  in  point,  say, 
at  four  or  five  metres,  giving  a  fraction  for 


I  the  acuity  expressed  nearly  by  5*5  or  ~.  The 
[  acuity  of  vision  corresponding  to  seeing  2nd, 
3rd,  4th,  5th,  6th,  or  7th  line  and  no  more  is, 
i  adopting  the  same  notation,  f-,  A,  a,  2 
and  |.  The  last,  or  f ,  i.e.  when  all  the  let- 
ters m  the  last  line  can  be  made  out  at  six 
metres,  indicates  the  possession  of  normal 
or  full  visual  acuity. 

In  the  same  way,  as  already  explained, 
we  may  obtain  intemiediate  fractions, 
though  it  is  seldom  that  a  gi'eater  degree 
of  accuracy  is  desirable,  and  indeed  it  should 
not  be  aimed  at  except  in  cases  where  we 
are  certain  that  the  circumstances  are 
always  exactly  similar  during  the  period 
of  examination.  Thus  we  should  have  to 
Imow  that  the  illumination  was  the  same, 
and  that  the  individual  tested  was  not 
influenced  in  his  answers  by  practice  and. 
having  previously  known  the  letters,  as 
might  be  the  case  after  repeated  examina- 
tion, or  when  one  eye  was  considerably 
better  than  the  other. 

In  cases  where  the  vision  is  extremely 
bad,  the  test  types  become  inapplicable, 
and  it  is  usual  then  to  find  the  distance  at 
which  the  patient  can  count  the  oustretched 
fingers  against  a  dark  ground,  noting  the 
result  in  the  following  way :  V  =  fingers 
at  1  foot,  2  feet  or  more,  as  the  case  may 
be.  The  vision  may  be  so  bad  as  to  ren- 
der the  patient  incapable  of  counting  fingers 
even  close  up  to  his  eye ;  still  he  may  have 
sufficient  vision  to  see  the  movements  ot 
the  hand,  up  and  down  and  fi"om  side  to 
side — a  degree  of  vision  which  may  be  ex- 
pressed by  noting  V  =  Hand  movements 
close,  at  1  ft.,  2  ft.,  &c.,  according  to  the 
distance.  When  there  is  not  even  percep- 
tion of  light  we  have  V=0. 

Let  us  now  consider  what  we  mean  by 
visual  acuity,  and  what  are  the  natural 
limits  to  it.  It  is  a  very  popular  beUef  that 
if  we  see  objects  at  a  great  distance  we 
must  necessarily  have  good  sight,  but  this 
is  by  no  means  the  case,  as  an  object  may 
be  seen  at  practically  almost  an  infinite  dis- 
tance provided  it  be  sufficiently  luminous, 
yet  we  may  be  very  far  from  being  able  to 
make  out  any  detail  in  it.  The  visual  acuity 
is  scientifically  determined  by  the  smallest 
visual  angle  under  which  two  or  more  ob- 
jects, if  presenting  sufficient  contrast  to  the 
intervening  space,  can  be  made  out  as  sepa- 
rate, discrete  objects.  If  a  straight  line  be 
drawn  from  any  point  in  an  object  to  the 
first  nodal  point  of  the  eye  (towards  the 
back  of  the  lens),  the  position  of  the  imago 
of  that  point  on  the  retina  is  given  by 
dravring  a  line  parallel  to  the  first  from 
the  second  nodal  point  to  where  it  meets 
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the  retina.  The  two  lines  determining  the 
positions  of  the  images  of  two  points  will 
accordingly  necessarily  form  an  angle  be- 
tween them,  the  apex  of  which  angle  lies  at 
the  second  nodal  point.  It  is  this  angle 
which  is  called  the  visual  angle,  and  it 
evidently  equals  the  angle  formed  by  the 
two  lines  di-awn  from  the  separate  points  to 
the  first  nodal  point,  or,  what  comes  to  the 
same  thing  practically,  when  considerable 
distances  are  involved,  the  angle  formed  by 
the  lines  passing  from  the  two  points  to  the 
centre  of  the  cornea. 

Knowing,  then,  the  distance  from  the 
eye  of  two  points,  and  their  distance  apart 
(or  more  con-ectly  the  component  of  that 
distance  at  right  angles  to  the  former 
line),  it  is'  an  easy  matter  to  determine 
the  visual  angle  under  which  they  ai'e 
seen.  Thus,  if  for  instance  we  take  a 
series  of  black  and  white  squares  of  equal 
size,  we  shall  be  able,  under  suitable  con- 
ditions, to  determine  the  acuity  of  vision 
(expressed  as  a  definite  visual  angle)  by 
noting  the  greatest  distance  at  which  they 
may  still  be  seen  as  separate  squares,  and 
are  not  blun-ed  into  a  more  or  less  homo- 
geneous shaded  sm'face,  the  details  of 
which  cannot  be  distinguished.  Experi- 
ments have  shown  that  with  normal  visual 
acuity  the  smallest  visual  angle  may  be 
taken  at  not  much  less  than  1  minute. 
The  calculated  size  of  the  retinal  image 
corresponding  to  this  angle  (which  again 
varies  according  to  the  position  of  the 
second  nodal  point  relatively  to  the  retina) 
agrees  sufficiently  closely  with  the  distance 
between  the  centres  of  two  contiguous  per- 
cipient elements  of  the  retina.  It  is  thus 
probable  that  a  limit  is  given  to  the  possible 
acuity  of  vision  by  the  anatomical  structure 
of  the  retina,  and  that  the  theory  is  correct 
which  infers  that,  in  order  that  two  objects 
may  be  seen  separately,  the  size  of  the 
image  of  the  intervening  space  must  at 
least  be  so  great  as  to  equal  the  distance 
between  the  centres  of  two  contiguous  cones, 
so  that  it  may  be  possible  for  one  cone  at 
least  to  receive  a  d^Bferent  impression  from 
those  around  it. 

The  test  types  above  described,  ■  and 
■which  are  those  in  general  use,  are  based 
on  the  assumption  that  the  normal  eye  is 
capable  of  distinguishing  objects  having 
an  angular  separation  of  1  minute;  thus 
the  black  and  white  portions  of  the  letters 
in  the  last  line  are  separated  by  intervals 
which  subtend  angles  of  1  minute  to  the 
eye  at  a  distance  of  six  metres  (the  height 
of  the  letters  subtending  angles  of  5'-50), 
BO  that  when  they  are  seen  at  six  metres  the 


visual  acuity  (V)  =  |  or  1.  The  same  angles 
are  subtended  by  the  other  lines  at  the  dis- 
tances 9,  12,  18,  24,  36  and  60  metres  re- 
spectively. It  has  been  fotmd  that  the 
assumption  of  1  minute  as  the  size  of  the 
visual  angle  corresponding  to  fuU  visual 
acuity  makes  it  rather  too  small  than  too  big ; 
this  is  more  than  counterbalanced  in  prac- 
tice when  alphabetical  letters  constructed  on 
this  basis  are  employed,  owing  to  the  large 
angle  subtended  by  the  letters  as  a  whole, 
as  well  as  to  the  elaboration  of  an  imperfect 
image  arrived  at  by  education  and  practice. 
Thus  we  find  that  the  corresponding  more 
regular  figures  which  constitute  the  illiterate 
test  type  of  Snellen  cannot  be  deciphered  at 
the  same  distance  as  the  letters,  and  that 
children  or  individuals  who  have  only  just 
learnt  to  read,  exhibit  more  difficulty  in 
making  out  the  letters  than  others  who 
have  learnt  to  make  the  most  of  their 
retinal  images.  The  visual  acuity  depends 
on  the  optical  perfection  of  the  eye,  the 
total  as  well  as  relative  illumination  of 
the  objects  to  be  seen,  and  the  degree  of 
functional  perfection  of  the  retina  and  nerve- 
centres  connected  with  vision. 

G.  A.  Berby. 

VITILIGO.    See  Leucoderma. 

VITREOUS,  Diseases  of  the.— The 
vitreous  may  be  altered  by  inflammation, 
by  invasion  of  its  substance  fr'om  without, 
or  by  degenerative  changes. 

Acute  hyalitis  is  not  infrequently  of 
a  suppmrative  character.  The  changes  may 
be  very  rapid  and  severe,  impHcating 
also  the  optic  disc,  retina,  and  uveal 
tract.  This  suppurative  panophthalmitis 
may  be  secondary  to  a  general  pysemic 
condition — e.g.  after  severe  wounds  of  dis- 
tant parts — or  it  may  arise  from  purulent 
uveitis,  the  result  of  similar  local  causes. 
Its  symptoms  are  congestion  of  the 
globe,  loss  of  vision,  yellowish-white  tiu-bid 
opacity  in  the  vitreous  chamber,  dulness 
of  aqueoiis  humour  and  iris,  and  chemosis. 
The  globe  becomes  proptosed  and  loses  its 
mobility,  and  a  thin  purulent  discharge 
escapes  from  beneath  the  swollen  upper  lid. 
Corneal  perforation  or,  more  commonly, 
shrinking  of  the  globe  without  perforation 
is  the  ultimate  result.  The  active  symp- 
toms are  associated  with  marked  general 
febrile  disturbance. 

But  a  suppurative  hyalitis  may  run  its 
course  with  little  visible  implication  of  any 
other  structure  than  the  vitreous  itself.  In 
such  cases  the  condition  may  be  indicated 
simply  by  ciliary  congestion,  loss  of  sight, 
opacity  behind  the  lens,  and,  ultimately, 
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retraction  of  the  peripheral  part  of  the  iris, 
with  sUght  softening  ajid  gradual  shrinking 
of  the  globe. 

Such  inflammations  may  be  the  result 
of  wounds  imphcating  the  vitreous  itself 
rather  than  the  uveal  tract,  or  consecutive  to 
or  concomitant  with  some  forms  of  menin- 
gitis in  children.  Of  this  last  natmre  are 
the  greater  part  of  the  cases  now  absurdly 
designated  as  joseudo-glioma.  Their  dia- 
gnosis from  true  retinal  ghoma  depends  upon 
the  history,  the  absence  of  haemorrhagic 
spots  or  blood-vessels  from  the  opaque 
sm'face  behind  the  clear  lens,  the  gradual 
retraction  of  the  iris-periphery,  and  the 
development  of  diminished  tension.  But 
suppuration  may  be  localised  so  as  to  con- 
stitute a  true  abscess  of  the  vitreous. 

Nonsuppurative  hyaUtis  may  be  the 
result  of  wounds ;  of  various  inflammations 
of  the  iris,  cihary  body,  and  choroid,  es- 
pecially those  exciting  sympathetic  disease ; 
or  aroused  sympathetically.  It  is  also 
associated  with  retinitis  as  a  frequent  late 
lesion  of  secondary  syphilis.  It  is  found 
also  in  glaucoma  and  myopia,  and  is  the 
usual  result  of  the  presence  of  cysticerci, 
blood- extravasations,  and  other  foreign 
bodies.  The  condition  is  indicated  by  the 
presence  of  local  films  or  haze,  or  of  imi- 
versally-distributed  fine,  dust-like  opacities. 
Unless  the  opaque  particles  are  so  far  for- 
ward and  so  large  as  to  be  visible  by  obHque 
illumination,  we  shall  find  the  ophthalmo- 
scopic mirror,  held  at  perhaps  a  foot's  dis- 
tance, to  be  the  best  means  for  their 
individual  recognition.  A  plane  mirror  has 
often  a  distinct  advantage  over  the  usual 
concave  one.  In  many  cases,  however,  the 
optic  disc  simply  looks  reddish,  like  the  sim 
seen  through  a  mist,  and  the  fundus  reflex 
generally  somewhat  obscured.  The  disease 
may  result  in  the  restitution  of  the  normal 
condition,  in  the  formation  of  opaque  shreds 
or  films,  or  in  the  shrinking  and  condensa- 
tion of  the  vitreous.  In  severe  cases,  the 
retina,  choroid,  and  sclerotic  will  follow  the 
shrinking  vitreous  till  the  eye  is  reduced  to 
a  small,  deeply-grooved  stimip.  If,  however, 
the  ciliary  body  has  been  little  involved,  the 
globe  may  preserve  its  proper  size  and  shape 
notwithstanding  the  detachment  caused  by 
the  general  or  partial  inflammatory  adhesion 
of  the  retina  to  the  shrinking  vitreous. 
More  rarely,  the  retina  is  left  in  situ 
(detachment  of  the  vitreous),  separated  by 
serous  fluid  from  the  vitreous,  which  forms 
either  a  translucent,  filmy,  well-defined 
hemisphere  on  the  posterior  surface  of  the 
lens  and  cihary  processes,  or  a  convolvulus- 
shaped  detachment  from  the  retention  of 


its  connection  with  the  optic  disc.  A  local- 
ised,  traumatic,  non-suppurative  hyaUtis 
may  simply  encapsule  a  foreign  body,  or 
form  a  band  marking  the  track  of  a  pene- 
trating wound.  Detachments  of  the  vitreous 
are  common  after  operations  attended  by 
loss  of  vitreous,  and  are  consistent  with 
a  fair  degree  of  sight. 

It  is  only  in  the  acute  cases  of  glaucoma 
that  hyahtis  can  be  diagnosed  by  rapidly- 
occurring  vitreous  haze.  Pathological  ex- 
aminations of  advanced  cases  always  show 
the  vitreous  firm  and  containing  an  excess 
of  cells,  especially  those  of  the  spindle  and 
stellate  variety.  The  central  canal — the 
canal  of  Cloquet — is  widely  dilated,  and 
the  vitreous,  as  a  comparatively  thin  layer, 
lines  the  internal  retinal  smrface.  Conse- 
quently, retinal  detachment  is  of  rare  occiu'- 
rence  in  this  disease. 

Vitreous  opacities  are  extremely  com- 
mon in  high  degrees  of  myopia,  and  take 
the  form  of  freely  floating  films  or  veils. 
They  are  probably  the  result  of  a  low 
inflammatory  condition,  with  subsequent 
shrinking  and  condensation  of  the  vitreous. 
This  may  be  partial  or  entire,  in  which  case 
the  shrunken  vitreous  is  only  represented 
by  a  much-folded  convolvulus-shaped  mem- 
brane, which,  retaining  its  attachments  at 
the  disc,  and  at  and  in  front  of  the  ora 
serrata,  floats  fr-eely  on  any  sudden  move- 
ment of  the  eye  between  the  much-increased 
fluid  of  the  subhyaloid  space  and  that  of 
the  canal  of  Cloquet.  From  the  want  of 
proper  support,  detachment  of  the  retina 
and  trembling  of  the  iris  are  easily  brought 
about.  Finer  vitreous  opacities — for  the 
most  part  invisible  by  the  ophthalmoscope 
— the  result  of  very  sHght  inflammation, 
are  also  much  complained  of  by  myopic 
patients.  The  opacities  of  syphihtic  hyahtis 
present  at  first  a  fine  dust-like  appearance. 
They  may  entirely  disappear,  or  floating 
opacities  hke  those  described  in  extreme 
myopia  may  be  formed.  The  retina  is  also 
involved  in  this  condition,  so  that  the  disease 
is  really  a  retino -hyaUtis. 

Cysticercus  in  the  vitreous  is  very  rare 
in  this  coimtry  as  compared  with  Germany. 
The  cyst  is  of  roimded  form,  with  bluish- 
gi-ey  surface  and  white  shining  margin. 
The  hyaUtis  aroused  by  it  may  be  sUght ; 
but  irido-choroiditis  and  shi-inking  of  the 
globe  are  the  more  common  result. 

Penetrating  foreign  bodies,  such  as 
fragments  of  metal  and  gim-cap,  if  they  do 
not  cause  speedy  suppm-ative  panoi)hthal- 
mitis,  usuaUy  result  in  the  same  manner. 

Hcemorrliagcs  into  the  vitreous  may 
depend  upon  some  constitutional  condition, 
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such  as  gout,  hsemophilia,  or  anaemia ;  but 
they  sometimes  occur,  especially  in  young 
adults,  without  obvious  cause.  One  eye 
alone  is  frequently  affected,  and  relapses 
are  not  imcommon.  Minute  haemorrhages 
iu'B  sometimes  found  in  severe  glaucoma, 
and  depend  on  disease  of  the  vascular 
walls.  The  opacity  resulting  from  blood- 
infiltrations  is  greater  than  can  be  caused 
by  the  amotmt  of  blood  present,  and  is 
due  to  a  secondary  hyahtis.  The  result  is, 
usually,  the  formation  of  opaque  films  or 
of  freely  floating  shi'eds,  as  has  been  de- 
scribed in  myopia.  Similar  appearances 
are  common  after  retinal  detachments  fr'om 
blows,  and  are  probably  there  also  of  hsemor- 
rhagic  origin. 

Tubercle  or  glioma  cells  may  infiltrate 
the  vitreous,  extending  loosely  from  the 
adjacent  affected  retina  or  uveal  tract. 
It  is  even  supposed  that  tubercle  may 
develop  primanly  within  the  vitreous. 

Persistent  hyaloid  artery  is  rare.  It  is 
seen  as  a  greyish  cord  extending  along  the 
canal  of  Cloquet,  fr'om  the  disc  to  the  back 
of  the  lens-capsule. 

MusccB  voUtantes  are  only  subjectively 
observed  by  the  patient,  and  trouble  bim 
more  or  less  according  to  the  sensitiveness 
of  his  retina.  They  continue  their  move- 
ment after  the  eye  has  been  brought  sud- 
denly to  rest,  and  thus  can  be  diagnosed 
from  the  fixed  opacities,  which  may  be  of 
serious  moment.  Against  a  white  sm'face, 
they  present  to  him  the  appearance  of  fine 
filaments  which  are  variously  twisted  and 
beaded.  They  are  supposed  to  be  due  to 
minute  opacities,  which  normally  exist  with- 
in the  substance  of  the  vitreous. 

Fluid  degeneration  of  the  vitreous 
(synchysis)  occasionally  occurs  as  a  senile 
change.  It  is  indicated  ophthalmoscopically 
by  the  free  mobihty  of  fine  suspended  par- 
ticles, and  also  by  tremulousness  of  the  iris 
(iridodonesis).  The  floating  particles  may 
appear  very  bright  and  glistening  (sparkling 
synchysis).  They  are  made  of  cholesterine 
crystals,  in  occasional  association  with  tyro- 
sine and  phosphates. 

ThejpaiTioZogrT/of  hyalitishas  been  much 
discussed.  The  increased  corpuscular  ele- 
ments, which  at  its  onset  give  increased 
firmness  to  the  vitreous,  must  be  derived 
either  from  immigration  from  the  neigh- 
bouring blood-vessels,  or  from  a  multipUca- 
tion  of  the  rarely-occiuring  corpuscular 
elements  of  the  vitreous  itself.  These  are 
either  small  (diam.  =  '009)  and  rounded, 
with  comparatively  large  nuclei,  or  Similar 
in  bod7  to  these  but  tailed,  or  much  larger 
(diam.  =  •024),  well-defined  and  vesicular. 


with  lateral  nucleus.  The  first-described  is 
probably  the  form  fr-om  which  the  others 
are  derived,  and  is  most  abimdant  in  the 
peripheral  parts  of  the  vitreous.  Immigi-a- 
tion  must  be  the  main  factor  in  metastatic 
suppuration  and  in  the  rapidly-developing 
cases  of  suppurative  panophthalmitis  fr'om 
local  injuries.  But  shght  local  abscess  of 
the  vitreous,  or  non-suppmrative  hyahtis 
developing  round  a  foreign  body,  is  far  more 
hkely  to  be  due  to  a  direct  cell-prohleration, 
since  the  surroimding  vitreous  has  occa- 
sionally been  observed  to  remain  clear 
dm-ing  the  development  of  such  local  pro- 
cesses. Moreover,  in  the  earlier  stages  of 
suppuration  of  the  entfre  vitreous,  we  find 
the  opacity  not  universally  distributed  but 
collected  mainly  into  two  areas,  one  cover- 
ing the  ciHary  body  and  in  less  degree  the 
optic  disc  and  retina,  and  the  other  occupy- 
ing the  vitreous  centre.  The  last  is  mainly 
constituted  by  large  gi'anular  cells  of  faint 
outline  and  faint  feebly-staining  nucleus, 
each  very  like  in  many  respects  to  the  larger 
cells  of  the  normal  vitreous ;  whereas  the 
former  contains,  together  Math  a  few  of  these, 
many  smaller  multinucleated  corpuscles. 
The  larger  cells  of  the  centre  are  probably, 
like  those  of  local  abscesses,  derived  from 
a  proliferation  of  the  smaller  vitreous 
corpuscles,  whereas  the  cells  of  theperiphery 
are  derived  mainly  from  the  neighboring 
blood-vessels,  to  whose  colom'less  corpuscles, 
as  seen  within  their  lumen,  they  present  a 
very  close  resemblance.  But  the  multinu- 
cleated corpuscles,  whencesoever  derived,  are 
certainly  in  a  state  of  very  rapid  prohfera- 
tion.  In  non-suppurative  hyahtis  many- 
tailed  cells  are  ultimately  developed,  by  the 
contraction  of  which  the  condensed  filmy 
vitreous  occiipies  less  space.  Such  cells 
are  most  abundant  near  the  ciUary  body, 
where  they  may  often  be  seen  to  extend 
fi'om  between  the  elements  of  the  pars 
ciharis  retinae.  Or,  if  similarly  connected 
with  the  retina,  they  will  by  their  contrac- 
tion detach  this  membrane.  Otherwise,  the 
vitreous  may  leave  the  retina  in  situ,  and 
form  a  well-defined  translucent  hemisphere 
on  the  posterior  sm-face  of  the  lens  and  ciliary 
body,  or  a  convolvulus-hke  detachment. 

Treatment. —  When  sup^jm-ation  ap- 
pears to  be  threatened,  we  shall  find  local 
warmth,  together  with  the  internal  use  of 
quinine  and  stimulants,  to  be  the  best 
means  at  our  disposal.  If  foreign  bodies 
are  the  cause,  their  removal,  either  by  the 
magnet  or  otherwise,  should  be  attempted. 
Failing  the  accomplishment  of  this,  we 
should  proceed  at  once  to  the  enucleation 
of  the  globe.    The  symptoms  of  fully  de- 
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veloped  suppurative  panophthalmitis  aro 
only  reheved  by  time  or  by  the  enucleation 
of  the  globe.  Cysticercus  may,  in  rare 
cases,  be  successfully  removed  by  operation. 
The  hyahtis  of  myopia  demands  rest,  the 
use  of  tinted  lenses  of  proper  strength, 
and  local  blood-letting.  That  of  syphilis 
is  most  effectually  treated  by  mercm-y.  If 
circumstances  will  not  allow  of  the  suffi- 
ciently free  and  long-continued  administra- 
tion of  this  dinig  by  the  mouth,  we  shall  do 
well  to  give  daily  vajjom'-baths  of  calomel 
(gr.  X.).  Or  perchloride  of  mercury  in 
aqueous  solution  (1-60)  should  be  daily 
injected  into  the  muscles,  in  doses  of  from 
2  to  6  minims.  Vitreous  hasmorrhages, 
supposed  to  be  dependent  on  gout,  will  be 
best  treated  by  the  regimen  and  drugs  ap- 
propriate to  this  disease.  Those  due  to 
ansemia  will  be  favoiu'ably  influenced  by 
the  administration  of  iron  and  of  arsenic. 
In  any  case  the  bowels  should  be  carefully 
regulated.  Hot  foot-baths  may  be  also  of 
use  m  recent  cases.  Nitrate  of  pilocarpine 
has  been  vaimted  as  a  means  of  removing 
vitreous  opacities.  It  should  be  given  sub- 
cutaneouslyin  daily  diaphoretic  doses  (gr.  ^). 
But  the  writer's  experience  has  not  con- 
firmed the  statements  as  to  its  value.  The 
constant  electrical  current  may  daily  be 
used  for  ten  minutes,  in  strength  just  suffi- 
cient for  the  patient  to  appreciate  a  flash 
when  the  current  is  made  or  broken.  One 
pole  should  be  placed  on  the  nape  of  the 
neck  and  the  other  over  the  closed  lids. 
Some,  however,  prefer  the  interrupted 
current.  Muscae  vohtantes  and  persistent 
hyaloid  artery  admit  of  no  treatment. 

W.  A.  Brailey. 

VOMITING  as  a  Symptom  in  In- 
juries and  Sm-gical  Diseases. — In  the  fol- 
lowing injm-ies  vomiting  as  a  symptom  is 
of  importance : — 

(1)  Head-Injuries.  —  Concussion  is 
commonly  followed  by  vomiting,  even  in 
slight  cases.  The  symptom  comes  on  at 
the  commencement  or  dinging  the  period  of 
reaction,  and  is  favom-able.  Care  should 
be  taken  to  turn  the  patient's  head  weU  on 
one  side.  In  shght  cases  of  concussion, 
the  patient  does  not  usually  vomit  more 
than  once  or  twice.  More  persistent  vomit- 
ing, without  corresponding  reaction,  points 
rather  to  contusion  or  laceration  of  the 
brain.  In  some  cases  of  head-injury,  with 
but  sHght  cerebral  symptoms,  the  vomitiag 
is  oft-repeated  ;  in  such  cases  it  is  probable 
that  the  vomiting  centre  in  the  medulla 
has  suffered  injury  or  disturbance.  See 
Head-Injuries. 


(2)  Spinal  Injuries. — Injm-ies  to  the 
cervical,  more  rarely  to  the  upper  dorsal 
spine,  are  occasionally  followed  by  persis- 
tent vomiting.  Mr.  Erichsen  records  a  case 
in  which,  after  a  blow  on  the  cervical  spiae, 
vomiting  persisted  daily  for  many  months. 
Usually,  the  symptom  occurs  soon  after  the 
injury.  In  head  and  spinal  injuries  the 
vomiting  is  attended  with  little  or  no  retch- 
ing or  distress,  and  it  does  not  become  ster- 
coraceous  ;  the  tongue  remains  clean,  and 
the  breath  pm-e.  One-gi-ain  doses  of  calomel, 
firequently  repeated,  wiU  often  reheve  the 
symptom.  See  Back  and  Spine,  Injuries 
of  the. 

(3)  Abdominal  Injuries. — These  are  aU 
likely  to  be  followed  by  vomiting,  which  is 
indeed  a  most  constant,  though  not  an  in- 
variable, symptom.  When  the  rupture  is 
high  up  the  vomit  is  usually  bloody.  It  is 
persistent,  attended  v/ith  severe  pain,  gi-eat 
collapse,  and  commonly  occurs  early,  while 
the  retching  is  constant.  In  a  case,  how- 
ever, of  ruptured  duodenimi  imder  the 
writer's  care,  in  which  the  patient  walked 
into  the  hospital  and  thought  he  was 
scarcely  injured,  the  vomiting  did  not  com- 
mence for  some  houi's  and  was  very  shght. 
As  a  rule,  however,  the  nearer  the  injury 
is  to  the  stomach  the  earHer  does  the 
vomiting  begiu.  See  Abdomen,  Injuries 
of  the. 

(4)  Surgical  Diseases. — In  aU  cases  of 
intestinal  obstruction,  vomiting  is  a  most 
important  symptom.  In  acute  obstruction, 
arising  from  volvulus,  intussusception,  &c., 
it  commences  early,  persists,  is  associated 
with  great  pain,  and  rapidly  becomes  ster- 
coraceous.  At  first  the  vomit  is  green  and 
watery,  then  contains  much  mucus ;  soon 
it  becomes  darker  in  colom",  and  then  ac- 
quires the  characteristic  odour.  The  time 
that  elapses  before  the  vomit  becomes  ster- 
coraceous  affords  no  rehable  test  as  to  the 
situation  of  the  obstruction.  The  vomit, 
though  spoken  of  as  fseculent,  is  not  actually 
so.  The  theory  of '  inverted  peristaltic  ac- 
tion of  the  intestines '  is  now,  the  writer 
beheves,  abandoned,  and  the  vomiting  as- 
cribed to  nervous  influence.  See  Intes- 
tinal Obstruction. 

Acute  strangulation  or  internal  hernia 
not  involving  the  intestine  will  give  rise 
to  vomiting  of  the  same  description,  for 
vomiting  will  occm*  when  any  of  the  ab- 
dominal contents  are  strangulated — e.g.  a 
portion  of  omentum  or  of  the  bladder,  &c. 
Often,  in  the  foimer  case,  the  omentum 
seems  to  constitute  the  sole  contents  of  a 
hernia,  but  includes  and  is  wi'apped  over  a 
loop  of  gut,  forming  an  '  omental  sac'  So, 
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too,  wlien  an  empty  hernial  sac  is  inflamed, 
in  acute  orchitis  of  a  retained  testis,  &c.  ; 
in  fact,  when  the  lesion  affects  any  part 
supphed  by  the  abdominal  sympathetic 
nerves. 

The  symptom,  if  persistent,  is  the  most 
important  indication  for  operation  ;  if 
allowed  to  go  on  too  long,  it  will  not  cease 
lifter  rehef  of  the  obstruction  by  operation. 
In  external  strangulated  hernia  the  symp- 
toms, as  regards  vomiting,  are  the  same  as 
in  the  preceding  cases.  In  rare  cases  of 
strangulated  hernia  vomiting  is  a  late  symp- 
tom, but  in  such  there  will  be  a  feeling  of 
nausea  and  a  tendency  to  retch.  The  more 
acute  the  strangulation  the  earUer  will  the 
vomiting  commence  ;  but  it  often  happens, 
particularly  in  old  hemise,  that  the  patient 
vomits  once  almost  immediately  after  the 
descent  of  the  hernia,  especially  when,  as 
too  often  happens,  some  pm'gative  medicine 
has  been  taken.  The  hernia  may  stiQ, 
though  irreducible,  not  be  strangulated. 
Bearing  this  in  mind,  it  may  be  laid  down 
as  a  rule  in  cases  of  strangulated  hernia, 
that  the  occurrence  of  decided  vomiting,  if 
repeated  on  more  than  three  occasions, 
demands  gentle  taxis  under  anaesthesia,  and 
if  this  fails,  operation.  More  Hves  would 
be  saved  if  the  greater  gravity  of  the  opera- 
tion did  not  too  often  deter  the  sturgeon 
from  adopting  the  same  rules  of  treatment 
in  acute  internal  obstruction.  Persistent 
vomiting  after  operation  for  obstruction  is 
the  most  grave  symptom  that  can  occur. 
See  Hernia,  Strangulated. 

In  the  rare  form  of  hernia  known  as 
Littre's,  or  partial  enterocele,  the  vomiting 
is  less  persistent,  and  not  stercoraceous  ;  but 
in  these  cases  no  complete  obstruction 
exists,  as  is  constantly  shown  by  the  pas- 
sage of  faeces. 

In  chronic  intestinal  diseases  vomitmg 
marks  the  completion  of  obstruction.  It  is 
rare  consequently  in  mahgnant  disease  of 
the  intestines. 

It  not  infrequently  happens  that,  after 
operatioii  for  strangulated  umbHical  hernia, 
the  division  of  the  stricture  is  almost  im- 
mediately followed  by  profuse  vomiting 
attended  with  scarcely  any  contraction  of 
the  abdominal  muscles.  It  wUl  occur  when 
the  stomach  or  upper  part  of  small  intestine 
is  involved.  This  passive  kind  of  vomiting 
occurs  when  the  stomach  is  full  of  unab- 
sorbed  fluid,  and  is  the  gravest  possible 
symptom.  Vomiting  occvns  early  in  all 
forms  of  acute  peritonitis.  The  pain  is  often 
intense  in  these  cases,  but  the  vomit  does 
not  tend  to  become  faeculent.  In  profound 
ehock,  after  grave  operations,  vomiting  occurs 


often  in  a  severe  and  constant  form.  Here 
nutrient  and  stimulant  enemata  are  de- 
manded. C.  T.  Dent. 

VULVA,  Affections  of  the. The 
vulva,  or  external  genital  apparatus  in  the 
female,  comprises  the  following  parts : — 
In  front  is  situated  the  eminence  Imown  as 
the  mons  pubis,  whence  on  either  side  ex- 
tend backwards  the  labia  majora,  which 
limit  the  genital  fissm-e  behind  by  their 
union  in  a  thin  fold  of  mucous  membrane, 
the  fourchette,  at  the  anterior  border  of  the 
perineum.  From  the  clitoris,  seated  im- 
mediately beneath  the  mens,  two  diverging 
folds  of  mucous  membrane  enclosing  erec- 
tile tissue,  and  known  as  the  labia  minora, 
or  nymphcB,  pass  backwards  to  blend  with 
the  inner  sm-face  of  the  labia  majora.  The 
intervening  space,  termed  the  vesUbule, 
shows  the  opening  of  the  m-ethral  canal 
(meatus  urina/rius)  seated  in  the  middle  Line 
immediately  in  front  of  the  vaginal  orifice. 

I.  Malformations,  involving  more  or 
less  complete  obKteration  of  the  genital 
fissure,  are  always  congenital,  and  con- 
stitute one  or  other  of  the  various  forms  of 
the  condition  usually  known  as  herma- 
phroditism. 

Adhesion  of  the  Nymphcs  is  a  minor 
malformation  occasionally  found  in  young 
children,  either  as  a  congenital  condition  or 
as  the  result  of  some  local  inflammatory 
mischief  in  early  infancy.  On  separating 
the  labia  majora  in  such  cases,  the  vulvar 
opening  is  seen  to  be  partly  occluded  by 
a  membranous  structure  connecting  the 
margins  of  the  nymphas,  and  continuous 
posteriorly  with  the  skin  of  the  perineum. 
The  membrane,  however,  is  always  de- 
ficient anteriorly,  where  an  aperture  exists 
corresponding  with  the  opening  of  the 
meatus  urinarius  ;  and  the  introduction  of 
a  probe  at  this  point  wall  at  once  reveal  the 
true  nature  of  the  deformity. 

Treatment. — The  adhesion,  as  a  rule, 
can  be  easily  torn  through  by  means  of  a 
probe,  or  by  forcible  separation  of  the  parts  ; 
but,  if  necessary,  it  can  be  divided  on  a  di- 
rector with  the  knife  ;  the  only  after-treat- 
ment required  being  the  introduction  of  a 
strip  of  oiled  lint  for  a  few  days,  in  order  to 
prevent  re-union  of  the  torn  surfaces. 

Hypert/rophy  of  the  Clitoris  is  some- 
times seen  in  infants.  Removal  by  means 
of  the  thermo-cautery  may  be  deemed 
advisable. 

Acquired  malformations  in  the  adult, 
as  the  result  of  cicatricial  contractions  after 
sloughing  due  to  injury,  are  extremely 
rare. 
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II.  Surgical  Injuries. — Contused  or 
incised  wounds  of  the  labia  occur  either 
from  intentional  violence,  as  kicks,  blows,  or 
stabs ;  or  more  commonly  as  accidental  in- 
jiu-ies,  from  falling  or  sitting  upon  some 
poiated  or  sharp-edged  object.  The  ex- 
treme vasculai'ity  of  the  tissues,  while 
always  causing  free  haemorrhage  at  the 
time  of  the  accident,  has  the  advantage  of 
promoting  rapid  healing. 

Treatment. — After  careful  cleansing,  the 
skin-odges  should  be  accurately  adjusted  by 
sutures,  and  a  dry  pad  of  some  antiseptic 
material  be  applied  to  the  vulva  and  re- 
tained in  place  by  a  T-bandage,  the  patient 
meantime  being  confined  to  bed.  Should 
leucorrheal  discharge  exist,  daily  syringing 
of  the  vagina  with  a  carbolised  lotion  will 
be  required  in  order  to  avoid  any  decompo- 
sition. 

Contusions — due  to  violence — may  lead 
to  considerable  sweUing  and  inflammation 
of  the  labia,  best  treated  by  the  early  and 
continuous  application  of  cold  compresses. 

HcBtnatoma,  or  thrombus,  are  terms 
applied  to  a  rapidly  formed  swelling  of  the 
labivun,  caused  by  a  subcutaneous  effusion 
of  blood — an  accident  which  is  favoured  by  a 
varicose  condition  of  the  vessels  of  the  part 
consequent  upon  intrapelvio  pressure.  In 
addition  to  external  violence  as  an  exciting 
cause  of  this  injiu-y,  may  be  mentioned  the 
pressme  of  the  child's  head  during  parturi- 
tion, or  even  the  sudden  strain  of  a  violent 
muscular  effort — inducing  ruptm-e  of  an 
over- distended  vein.  The  rapid  formation 
of  the  swelling,  in  a  patient  subject  to  vaxix, 
will  at  once  suggest  the  true  nature  of  the 
injiu^. 

Treatment. —  Absolute  rest,  with  the 
continuous  application  of  an  ice-bag,  will 
prevent  further  effusion  and  favour  ab- 
sorption. For  some  few  days  after  the 
accident,  the  bladder  and  rectum  should  be 
evacuated  withoiit  the  patient's  being  al- 
lowed to  strain  in  any  way.  If  suppm-a- 
tion  occur,  poulticing,  followed  by  early 
incision,  will  be  required.  This  operation 
should,  as  far  as  possible,  be  performed  with 
all  antiseptic  precautions,  in  order  to  avoid 
risk  of  septic  absorption,  especially  when 
the  accident  has  occurred  dm-ing  parturition. 

Lacerated  contusions,  with  free  ex- 
ternal hcemorrhage  from  a  ruptm'ed  vari- 
cose vein,  may  prove  rapidly  fatal  fi'om 
loss  of  blood.  The  patient  should  at  once 
assvuno  the  recumbent  position,  when  firm 
prossm-o  by  means  of  a  pad  and  a  T-bandage 
wiU  usually  control  tho  bleeding. 

Fissures  about  tho  nymphoe  or  four- 
chette,  resulting  from  injuries  inflicted 


during  coitus  or  a  first  labour,  sometimes 
give  rise  to  much  discomfort  and  pain 
on  exertion,  and  may  even  render  in- 
tercourse unbearable.  Complete  rest  for 
a  few  days,  combined  with  the  use  of 
boracic  acid  ointment  or  of  some  other 
mild  appUcation,  wiU  in  most  cases  readily 
suffice  for  their  cure,  when  recent.  Fail- 
ing this,  division  with  a  sharp  knife,  fol- 
lowed by  the  employment  of  iodoform 
powder  or  ointment,  may  be  required. 

III.  Inflammation  of  the  Vulva 
{Vulvitis). — 1.  In  Children. — Simple  catar- 
rhal inflammation  of  the  mucous  surfaces 
occm's  in  weakly  infants  from  neglect  of 
cleanliness,  or  from  sympathetic  irritation 
due  to  the  presence  of  thread- wonns.  The 
parts  are  found  swollen  and  tender,  and 
bathed  in  muco-pus. 

Treatment.  —  Frequent  ablution  with 
warm  lead  lotion,  followed  by  the  applica- 
tion of  boracic  acid  ointment,  will  usually 
effect  a  cm-e,  if  any  co-existing  source  of 
in-itation  be  at  the  same  time  removed. 

Noma  is  a  rare  disease  met  with  in  un- 
healthy, ill-fed  children  dm-ing  the  course 
of,  or  as  a  sequela  to,  measles,  scarlet  fever, 
or  typhoid.  The  affection,  which  com- 
mences by  the  formation  of  a  small  vesicle 
seated  upon  an  indm'ated  base,  leads  rapid- 
ly to  locaHsed  gangrene  of  the  part,  accom- 
panied by  much  inflammatoiy  oedema. 
Constitutional  symptoms  are  always  severe, 
and  may  readily  induce  fatal  exhaustion. 

Treatment. — The  constant  use  of  warm 
charcoal  poultices,  or  of  sti-ips  of  lint 
soaked  in  hot  boracic  lotion  and  covered 
with  oiled  sOk,  answers  best  as  local  treat- 
ment. Meanwhile,  good  nourishment  and 
vidne  must  be  freely  administered,  and  the 
patient's  strength  maintained  by  means  of 
a  mixture  containing  ammonia  and  bark, 
or  chlorate  of  potash  and  quinine. 

2.  In  Adults. — Simple  vulvitis,  due  to 
deficient  cleanliness,  irritating  vaginal  dis- 
charges, skin-affections,  or  other  sources  of 
in-itation,  is  not  of  very  uncommon  occm-- 
rence,  and  if  neglected  may  readily  become 
chi-onic.  In  the  acute  form,  the  parts  are 
swollen  and  tender,  the  mucous  surfaces 
red  and  irritable,  and  coated  with  muco- 
purulent discharge.  The  chronic  form_  is 
always  accompanied  by  much  irritation 
(pruritus) ;  the  labia  are  thickened  and  in- 
durated, and  often  the  seat  of  painful 
fissm-es. 

Treatment  during  the  acute  stage  re- 
quii-os  rest  in  bed,  combined  with  avoidance 
of  nil  friction  between  tho  opposed  surfaces, 
which  should  be  frequently  bathed  witlx 
warm  lead  lotion  and  kept  covered  with 
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strips  of  wet  lint  protected  by  means  of 
oiled  silk.  Should  abscess  of  the  labimn 
occur,  it  must  be  opened  by  an  early  in- 
cision. When  the  affection  has  become 
chronic,  any  discoverable  cause  of  irrita- 
tion must  be  removed,  and  the  parts  then 
kept  scrupulously  clean  and  frequently 
dusted  over  with  oxide  of  zinc  and  starch 
powder. 

Specif  vulvitis,  due  to  gonorrhoea,  does 
not  differ  materially  from  the  ordinary 
acute  affection,  excepting  that  it  is  usually 
accompanied  by  some  m-ethritis,  and  often 
leads  to  formation  of  abscess.  The  vaginal 
mucous  membrane  also  is  very  often 
acutely  inflamed  at  the  same  time.  For 
treatment,  see  Vagina,  Acute  Inflammation 
of  the. 

IV.  Skin-Apfections.  —  1.  ErupUons 
affecting  -  the  vidva  —  whatever  be  their 
natiu-e  or  origin  —  invariably  give  rise  to 
intense  u-ritation  (prm-itus),  reUef  from 
which  is  usually  sought  in  rubbing  or 
scratching.  This,  in  time,  leads  to  abra- 
sions and  inflammatory  changes,  which 
readily  mask  the  original  characters  of  the 
eruption,  and,  in  long-standing  cases,  may 
induce  mai-ked  alterations  in  the  appear- 
ance of  the  parts  due  to  thickening  and  in- 
duration of  the  tissues. 

2.  Parasites. — The  presence  of  the_peeZi- 
culus  pubis  causes  a  lichenoid  eruption 
chiefly  affecting  the  mons  and  adjacent 
parts  of  the  labia  majora.  The  large  size 
and  colour  of  the  parasite  render  its  de- 
tection an  easy  matter.  Thorough  inunc- 
tion of  a  mercurial  ointment,  or  frequent 
ablution  with  1-20  carbolic  lotion,  followed 
by  the  appUcation  of  a  vaseline  ointment 
containing  one  part  in  ten  of  carboHc  acid, 
win  usuaUy  destroy  the  source  of  irritation 
and  cure  the  disease. 

The  only  other  parasitic  affection  here 
met  with  is  scabies,  which  may  cause  an 
impetiginous  eruption  involving  the  mons 
and  the  neighbouring  parts  of  the  abdomen 
and  thighs.  The  characteristic  itching  and 
the  existence  of  the  rash  elsewhere — about 
the  patient's  wrists  and  fingers  —  wiU 
suggest  the  nature  of  the  disease,  which 
yields  readily  to  the  use  of  sulphm*  oint- 
ment. 

Venere^vl  WARTa  (Verrucce),  are  met 
with  on  the  vftlva  quite  independently  of 
any  constitutional  taint,  but  simply  as  the 
result  of  persistent  irritation  of  the  muco- 
cutaneous surfaces  from  neglect  of  cleanli- 
ness. They  are  thus  not  imcommonly 
foiand  coexistent  with  gonorrhoea!  discharges. 
Their  most  usual  scat  is  on  the  inner  aspect 
of  the  labia,  where  they  appear  as  irregular 


cauMower-Hke  growths,  often  more  or  less 
pendulous,  and  occasionally  of  considerable 
size. 

Treatment. —  'When  small,  they  are 
readily  removable  with  scissors,  after  which 
their  base  should  be  touched  with  nitrate 
of  silver.  Scrupulous  attention  to  cleanli- 
ness, and  the  use  of  a  dusting  powder  of 
oxide  of  zinc,  or  calomel  and  starch,  wiU 
usually  prevent  recurrence.  If  large,  the 
growths  should  be  removed  with  the  help 
of  the  thermo-cautery,  in  order  to  avoid 
hsemorrhage. 

Chancres  occurring  upon  the  female 
genitals  may  be  either  simple  (non-infect- 
ing) or  specific  (syphilitic).  Then-  most 
usual  situation  is  just  within  the  fourchette, 
or  upon  the  nymphse ;  but  they  may  oc- 
casionally be  seen  upon  the  cervix  uteri ; 
and  very  rarely  upon  the  vaginal  mucous 
membrane.  When  seated  externally,  they 
are  sometimes  difficult  of  detection,  ovdng 
to  the  inflammatory  oedema  caused  by  the 
irritation  due  to  their  presence. 

The  simple  non-infecting  chancre  is  the 
form  most  commonly  met  with,  occurring 
usually  as  multiple  sores  of  a  cfrciilar  shape 
with  sharply-cut  but  shallow  edges,  and 
often  accompanied  by  much  swelling  and 
tenderness  of  the  parts. 

Treatment. — A  crystalline  powder  _  of 
iodoform,  dusted  upon  the  sores  tvsdce  daily, 
will  rapidly  modify  their  character  and  pro- 
mote their  healing.  All  fr-iction  _  between 
the  opposed  surfaces  of  the  labia  naust, 
meantime,  be  avoided  by  the  interposition 
of  strips  of  lint  spread  vsdth  boracic  acid  or 
some  other  antiseptic  ointment,  and  when- 
ever possible  the  patient  should  be  confined 
to  bed.  If  thought  desirable  to  at  once 
destroy  the  special  virus  of  the  sores,  this 
may  be  effected  by  the  application  of  fum- 
ing nitric  acid,  while  the  patient  is  anaes- 
thetised ;  on  the  separation  of  the  resulting 
slough,  a  healthy  surface  is  left,  which  will 
heal  readily  if  perfect  cleaiiliness  be  en- 
sured with  avoidance  of  friction. 

The  specific  or  syphilitic  chancre  occur- 
ring on  the  mucous  surfaces  of  the  fe- 
male genitals  rarely  presents  the  character- 
istic indm-ation  of  "the  true  Hunterian  sore, 
owing  to  the  constant  moisture  of  the  part. 
Wlien  seated  upon  the  mons  or  the  outer 
aspect  of  the  labia,  it  will,  however,  possess 
the  ordinary  featiu-os  of  a  hard  chancre. 
In  any  given  case,  the  presence  of  a  single 
sore,  apart  fr-om  its  special  character,  which 
may  bo  masked  by  its  situation  and  by  the 
degree  of  irritation  to  which  it  has  been 
exposed,  will  point  to  the  probability  of  a 
spccilic  origin. 
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Treatvieid. — Beyond  strict  attention  to 
cleanliness,  and  the  subdual  of  inflamma- 
tion by  appropriate  means,  the  local  treat- 
ment consists  in  the  use  of  black  wash,  or 
of  calomel  and  starch  powder  as  a  dry  ap- 
plication. For  the  constitutional  manage- 
ment of  the  patient,  see  Syphilis. 

Mucous  Tubercles  are  met  with  as  a 
local  secondary  manifestation  of  constitu- 
tional syphilis,  which  fact  in  relation  to 
their  origin  constitutes  an  important  dis- 
tinction between  them  and  the  ordinary 
venereal  warts.  They  consist  of  flat,  broad- 
based,  shghtly  elevated  patches  of  soft  papil- 
lary growth,  usually  seated  upon  the  inner 
sui-face  of  the  labia,  where  they  readily 
spread  by  contact.  The  discharge  due  to 
their  presence  is  extremely  contagious. 

Treatment.  —  Frequent  ablutions,  fol- 
lowed by  the  use  of  a  calomel  and  starch 
dusting  powder  will  answer  best  in  the  way 
of  local  treatment,  which  must  be  supple- 
mented by  constitutional  remedies. 

V.  Tumours. — Hypertrojphy. — -A  simple 
variety  of  this  deformity  is  occasionally 
Been  affecting  the  labia  minora,  which  may 
become  so  thickened  and  pendulous  as  to 
cause  serious  inconvenience,  and  thus  re- 
quire removal.  Another  form  of  enlarge- 
ment, often  traceable  to  syphihs,  and  re- 
sembhng  in  a  minor  degi-ee  the  condition 
known  as  elephantiasis  in  tropical  coimtries, 
is  sometimes  met  with  involving  the  labia 
majora,  and  thence  extending  forwards 
over  the  mons  and  backwards  over  the  skm 
of  the  perineum.  The  clitoris  is  also  oc- 
casionally the  seat  of  this  disease.  The 
growth,  which  consists  in  a  thickening  of 
the  layers  of  the  true  skin,  combined  with 
increased  formation  of  connective  tissue 
and  dilatation  of  the  lymphatic  spaces  and 
ducts,  presents  on  the  surface  a  hard,  irre- 
gular, tuberculated  appearance.  When  of 
long  standing,  it  may  constitute  a  mass  of 
considerable  size,  causing  much  discomfort 
by  its  weight  and  bulk.  Excision  with  the 
cautery  knife  is  the  proper  treatment  for 
all  such  growths. 

Fibromata,  identical  in  structure  with 
the  same  formations  as  met  with  in  the 
uterine  walls,  sometimes  develop  in  the 
labia  majora.  Their  tendency  is  to  be- 
come pedimculate,  when  their  removal  is  a 
matter  of  no  difiiculty. 

Lipomata,  originating  in  the  adipose 
tissue  of  the  mons  or  of  the  labia,  are  of 
rare  occurrence.  When  large  they  may  re- 
quire to  be  excised. 

Cysts,  due  to  distension  of  the  vulvo- 
vaginal glands,  as  the  result  of  inflamma- 
tory occlusion  of  the  mouth  of  the  duct,  are 


not  infrequently  seen.  They  give  rise  to  an 
oval-shaped  or  somewhat  lobulated  swelling 
at  the  lower  part  of  the  labium,  tense  and 
elastic  to  the  touch,  and  not  tender  unless 
inflamed.  The  retained  secretion  consists 
of  a  clear  glairy  fluid,  occasionally  of  a 
brownish  hue. 

The  only  symptom  usually  complained 
of  is  discomfort  felt  in  walking  ;  but,  should 
the  cyst  inflame  and  suppurate,  it  will 
give  rise  to  all  the  signs  of  an  acute  ab- 
scess. 

Treatment  consists  in  complete  evacua- 
tion of  the  cyst,  and  subsequent  destruction 
of  its  secreting  surface.  This  may  be  ef- 
fected, after  free  incision  practised  on  the 
inner  aspect  of  the  labium,  by  seizing  the 
base  of  the  cyst  with  a  tenaculum  and 
everting  as  much  as  possible  of  its  wall, 
which  is  then  excised  with  scissors.  Another 
plan  consists  in  freely  destroying  the  Uning 
membrane  by  means  of  the  thermo-cautery. 
In  either  case,  the  cavity  should  be  after- 
wards plugged  with  carboUsed  lint  or  iodo- 
form gauze,  and  allowed  to  close  by  granu- 
lation. 

Pudendal  hernia,  corresponding  with 
scrotal  hernia  in  the  male,  may  result  from 
a  congenital  patency  of  the  process  of  peri- 
toneum, which  to  a  greater  or  less  extent 
invests  the  roimd  Ugament  in  its  passage 
from  the  external  abdominal  ring  to  be  in- 
serted into  the  dartoid  tissue  of  the  labium. 
The  possibiUty  of  such  a  condition,  although 
a  very  rare  one,  should  always  be  borne  in 
mind  when  examining  any  tmnour  of  the  la- 
bium. The  presence  of  the  prolapsed  gut,  apart 
from  the  occurrence  of  any  strangulation, 
which  is  extremely  imcommon  in  this  situa- 
tion, usually  gives  rise  to  a  sense  of  dis- 
comfort sufficient  to  draw  attention  to  the 
part.  Impulse  on  coughing,  with  resonance 
on  percussion,  combined  with  the  possibihty 
of  reduction  by  taxis  and  position,  will 
serve  to  reveal  the  true  natmre  of  the  swell- 
ing. The  hernia  should  be  supported  by 
means  of  a  weU-fitting  truss ;  or,  if  desir- 
able, a  radical  cm'e  may  be  attempted.^ 

Hydn-ocele  of  the  canal  of  Nuc/c  is  an 
extremely  rare  condition,  due  to  a  saccii- 
lated  collection  of  fluid  in  the  unobUterated 
portion  of  the  process  of  peritoneum  above 
aUuded  to.  The  irreducibihty  of  the  swell- 
ing and  the  absence  of  resonance  and  im- 
pulse would  serve  to  distinguish  it  from 
intestinal  prolapse ;  while  puncture  with 
the  needle  of  a  hypodermic  syringe  would 
settle  the  diagnosis.  Aspiration  of  the  fliiid 
followed  by  injection  of  tincture  of  iodine 
as  in  the  case  of  an  ordinary  hydrocele, 
constitutes  the  most  effectual  treatment. 
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VI.  New  Growths. — MaUgncmt  disease 
of  the  vulva,  usually  of  an  epitheliomatous 
typo,  is  not  very  uncommon,  although  much 
less  fi'equently  seen  than  cancer  of  the  cer- 
vix uteri.  The  afifection,  wliich  may  origi- 
nate in  any  part  of  the  cutaneous  or  mucoiis 
sm-faces,  usually  commences  in  the  imme- 
diate neighbourhood  of  the  chtoris  as  a 
small  nodulai-  growth,  which  in  time  ulcer- 
ates and  gives  rise  to  a  sore  with  raised  and 
indm-ated  margins,  sho-wing  no  tendency  to 
heal.  Progress  at  first  is  slow  and  painless, 
but,  as  the  ulceration  extends,  severe  at- 
tacks of  hsemorrhage  occm*,  and  rapidly  re- 
duce the  patient's  strength.  As  a  rule  the 
inguinal  glands  soon  become  involved. 

Treatment.  —  Complete  extii'pation  of 
the  diseased  tissues  at  an  eai-ly  stage  of  the 
affection,  before  the  occmTence  of  secondary 
deposits,  offers  the  only  chance  of  rehef. 


This  may  be  effected  by  means  of  the  knife 
or  scissors,  followed  by  the  application  of  the 
thermo-cauteryforthe  arrest  of  haBmorrhage. 

Vascular  growth  of  the  meatus  uri- 
narius — v/retJwal  caruncle — is  a  somewhat 
common  affection  in  middle-aged  women, 
often  productive  of  great  discomfort.  It 
may  be  described  as  a  species  of  angeioma 
developed  from  the  mucous  membrane  at 
the  entrance  of  the  urethral  canal,  where  it 
appears  as  a  vascular  excrescence  of  a 
bright  red  coloiur,  bleeding  readily  when 
touched,  and  usually  extremely  sensitive, 
often  to  such  a  degree  as  to  give  rise  to 
exquisite  agony  on  micturition  or  during 
coitus.  The  only  effectual  treatment  con- 
sists in  destroying  the  growth  with  the 
thermo-cautery,  while  the  patient  is  under 
the  influence  of  an  ansesthetic. 

W.  A.  Meredith. 
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WARDROP'S  OPERATION  FOR 
ANEURISM.    See  Aneurism. 

WARTS  {Synon.  VeiTucse). — ^Warts  are 
small  growths  mainly  consisting  of  hyper- 
trophied  papillae  of  the  skin. 

Several  distinct  growths  besides  the 
true  wart  (Verruca  vulgaris)  are  included 
under  the  general  term  '  warts.'  Tyloma 
is  sometimes  regarded  as  a  warty  growth, 
but  it  differs  altogether  from  warts  in 
structm-e,  being  simply  a  hypertrophic 
growth  of  epidermic  structures  without 
hypertrophy  of  the  papillary  layer  of  the 
skin. 

Warts  are  of  two  kinds — Acquired  warts 
and  Congenital  warts. 

Acquired  warts  are  met  with  in  two 
varieties — (1)  Verruca  vulgaris;  (2)  Ver- 
ruca seniHs. 

Verruca  Vulgaris.  —  Common  warts 
first  appear  under  the  ciiticle  as  smooth, 
sUghtly  raised,  httle  tumours ;  as,  however, 
they  increase  in  size  and  prominenqe,  the 
smooth  epidermic  covering  is  lost,  and  then 
the  top  of  the  wart  presents  a  rough  granular 
or  filiform  surface,  which  is  due  to  the  ex- 
posture  of  the  enlarged  papillte.  Warts  may 
appear  on  any  part  of  the  body,  but  they 
are  most  common  on  the  hands  in  children, 
and  on  the  scalp  in  adults.  Sometimes 
they  appear  in  great  numbers,  so  as  to 
constitute  a  veritable  emption.  The  writer 
has  met  with  several  instances  in  which 


the  face  of  a  patient  has  been  completely 
covered  with  small,  discrete,  wai-ty  gi-owths. 

Verruca  senilis  differs  from  the  com- 
mon wart  in  being  softer  and  more  flat. 
Warts  of  this  kind  usually  occur  in  great 
numbers,  especially  on  the  backs  of  old 
people.  They  are  of  a  greasy  character, 
and  generally  of  a  darker  colour  than  the 
surrounding  skin.  They  are  essentially  a 
senile  change. 

Verruca  acrochordon,  see  Acrochor- 

DON. 

Congenital  warts  are  not  very  common. 
They  do  not  generally  take  the  rounded 
shape  of  common  warts,  but  form  groups 
which  are  frregular  both  in  size  and  dis- 
tribution. They  are  really  a  kind  of  mal- 
formation of  a  limited  portion  of  the  skin, 
in  which  there  is  a  permanent  hypertrophy 
of  the  papillse.  Congenital  warty  growths 
generally  assume  a  dark  appearance,  and, 
when  they  form  considerable  and  elongated 
patches,  they  constitute  the  Ichthyosis 
hystrix  of  writers  ;  it  is,  however,  an  error 
to  regard  these  warty  patches  as  any  form 
of  ichthyosis,  which  is  essentially  a  sijin- 
metrical  disease,  involving  changes  in  the 
skin  of  a  different  kind  altogether.  Con- 
genital warty  growths  are  always  unsym- 
metrical  in  distribution,  are  wart-like  in 
structure,  and  are  sm'rounded  by  perfectly 
healthy  skin;  in  these  respects  they  con- 
trast remarkably  with  ichthyosis.  The 
term  Ichthyosis  hystrix  has  been  mis- 


Warts 


applied,  and  should  now  be  dropped  out  of 
our  nomenclature.    See  Ichthyosis. 

Treatment. — Soft  warts  are  easily  cured 
by  painting  them  daily  with  a  saturated 
solution  of  salicylic  acid  in  flexible  collo- 
dion. The  best  caustic  for  hard  warts  is  a 
saturated  solution  of  potassa  fusa  in  water. 

E.  LrvEiNG. 

WASHING  OUT  THE  BLADDEE. 

■See  Pkostatic  Hypeetkophy. 

WATSON'S  PLASTER  OP  PARIS 
SWING  SPLINT  for  excision  of  the  knee 
consists  of  two  parts : — (1)  A  wooden  back 
sphnt  cut  away  freely  opposite  the  knee,  so 
that  the  leg  and  thigh  pieces  are  only  con- 
nected by  a  narrow  bridge  behind  the  ham  ; 
(2)  a  suspension  rod,  made  of  telegraph 
wire  or  hoop  iron,  reaching  from  the  toes 
to  the  groin,  and  across  the  knee  in  the 
form  of  a  bracket.  The  limb  is  enveloped  in 
cotton-wool  and  placed  on  the  back  spUnt, 
to  which  it  is  fiixed  by  plaster  of  Paris  band- 
ages. The  suspension  rod  is  next  placed 
in  position  along  the  fi'ont  of  the  limb,  and 
fixed  by  the  final  layers  of  the  bandage. 
The  splint  is  suspended  to  a  cross-bar  placed 
over  the  bed. 

WEBBED  FINGERS. —  The  digits 
may  be  united  by  coalescence  of  the  bones 
(see  FiNGEES,  Congenital  Deformities  of 
the),  but  a  more  common  deformity  is  that 
known  as  web-fingers,  in  which  the  digits 
are  united  throughout  the  whole  or  part  of 
their  length  by  a  prolongation  of  skin,  simi- 
lar in  natm-e  to  that  which  normally  inter- 
venes between  their  bases.  Sometimes  the 
union  is  more  intimate  and  formed  by  a 
closer  union  of  the  deeper  tissues,  when  no 
separation  is  possible  ;  but,  with  the  more 
usual  web,  a  certain  amount  of  lateral 
movement  and  therefore  of  usefulness  is 
attainable.  The  deformity  is  less  often 
symmetrical  than  not. 

Treatment. — ^Where  a  true  web  exists, 
it  is  desfrable  to  effect  an  artificial  separa- 
tion, especially  of  the  thumb  from  the 
index,  and  of  the  little  finger  from  its 
neighbour,  and  of  the  other  fingers  in  order 
of  their  relative  importance.  Many  devices 
have  been  adopted  for  this  pm-pose.  The 
maia  principle  shoiold  be  to  avoid  cicatrisa- 
tion as  far  as  possible ;  and  this  is  best 
effected  by  making  a  dorsal  and  a  palmar 
flap,  the  one  to  be  applied  to  the  outer 
edge  of  one  finger,  and  the  latter  to  the 
inner  edge  of  its  fellow.  When  the  imion 
involves  the  deeper  structures,  more  harm 
than  good  wiU  come  of  interference,  though 
success  has  in  a  measure  been  obtained  by 


engrafting  skin  from  the  haimch  and  other 
parts. 

As  opposed  to  the  condition  above  de- 
scribed, the  clefts  between  the  fingers  are 
sometimes  found  to  extend  for  an  imnatural 
distance  into  the  pahn,  and  even  up  to  the 
carpus.  As  a  general  rule  such  conditions 
interfere  but  slightly  with  the  usefulness  of 
the  member,  and  surgical  iaterference  is 
more  likely  to  do  harm  than  good. 

John  H.  Moegan. 

WHITEHEAD'S  OPERATION.  See 

Tongue,  Operations  for  Removal  of  the. 

W;HITL0W,  or  PARONYCHIA,  is  a 

generic  name  for  an  acute  inflammatory 
affection  of  a  finger,  which  is  often  ex- 
tremely painful,  and  may  lead  to  very  se- 
rious consequences.  The  varieties  of  the 
disease  are  easily  classified  according  to 
the  tissue  in  which  the  inflammation  com- 
mences, and  the  symjjtoms  and  conse- 
quences of  these  varieties  are  different  in 
degree  and  in  importance. 

1.  Acute  inflammation  of  the  skia 
(paronychia  unguaHs).  This  is  by  far  the 
least  serious  form,  and  is  seen  most  fre- 
quently in  children  as  the  result  of  some 
unhealthy  condition  of  the  blood. 

Symptoms. —  The  pulp  of  the  ungual 
phalanx  becomes  swoUen,  and  is  sUghtly 
painful;  it  is  at  first  red,  and  afterwards 
iaot  and  throbbing.  On  the  thfrd  or  fourth 
day  abulia  appears  containing  serum,  which 
becomes  mixed  with  pus,  and  often  with 
blood.  There  is  not  much  constitutional 
disturbance,  but  as  the  condition  of  one 
finger  improves,  others,  on  the  same  or  on 
the  opposite  hand,  become  similarly  affected. 
The  bulla  breaks,  and,  its  contents  becoming 
discharged,  the  surface  beneath  is  raw  and 
tender,  but  soon  is  covered  with  healthy 
epidermis. 

Treatment. — The  state  of  the  tongue 
and  of  the  bowels  should  be  corrected  by  a 
slight  mercurial  pm-gative,  and  some  tonic 
in  the  form  of  bark,  quinine,  or  ii-on  given 
internally.  The  fingers  must  be  frequently 
bathed  vsdth  warm  water,  and  some  boracic 
ointment  on  lint  is  to  be  appHed,  covered 
with  cotton-wool  to  promote  warmth  and 
to  prevent  injui-y. 

2.  A  more  painful  variety  of  whitlow  is 
that  in  which  the  inflammation  attacks  the 
areolar  tissue  of  the  last  phalanx.  This 
usually  results  fi*om  the  introduction  of 
septic  matter  through  some  slight  scratch 
or  crack  in  the  skin,  although  this  cannot 
always  be  detected.  The  end  of  the  finger 
becomes  tense  both  on  the  palmar  and 
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dorsal  surfaces,  and  is  extremely  painfal, 
■with  throbbing  in  the  part.  The  inflamma- 
tion may  spread  up  the  finger  and  into  the 
hand,  or  there  may  be  lymphangitis  with 
swelling  of  the  lymphatic  glands.  As  a 
rule,  however,  the  inflammation  is  confined 
to  the  structures  of  the  last  phalanx,  all  of 
which  may  become  imphcated.  From  the 
fact  that  the  long  flexor  tendon  has  in  this 
situation  no  prolongation  of  its  sheath,  the 
tendon  at  its  insertion  frequently  becomes 
involved,  especially  if  proper  treatment  is 
delayed,  and  the  tendon  eventually  will 
come  away  as  a  slough,  and  necrosis  of  the 
phalanx  will  often  foUow.  The  amount  of 
pus  is  small  in  proportion  to  the  pain  or  to 
the  constitutional  disturbance. 

Treatment  should  consist  of  making  at 
an  early  period  a  deep  clean  incision  along 
the  centre  of  the  palmar  sm-face  of  the 
phalanx.  This  should  never  be  carried  to 
the  end  of  the  finger,  where  the  large 
supply  of  nerve-ends  makes  the  part  ex- 
quisitely, tender.  It  is  well  not  to  wait 
for  suppuration  to  occur,  and  indeed  it 
may  often  be  prevented  by  early  incision. 
"Warm  antiseptic  lotions  should  be  applied, 
and  the  finger  should  be  frequently  held  in 
very  hot  water,  and  the  hand  must  be  raised 
or  carried  over  the  opposite  shoulder.  If 
destruction  of  the  tendon  or  of  the  bone 
has  taken  place,  they  must  be  allowed  to 
separate  of  their  ovm  accord. 

3.  The  third  form  of  whitlow  has  a 
different  seat  of  origin — viz.  the  sheath  of 
the  flexor  tendon.  Paronychia  tendinosa  or 
thecal  abscess  commences  in  the  sheath, 
either  spontsmeously,  or  as  a  result  of  some 
sUght  pimcture  through  which  septic  matter 
is  introduced. 

Symptoms. — At  first  there  is  a  throb- 
bing, painfal  swelling  on  the  pahnax  surface 
of  the  middle  or  proximal  phalanx,  which 
gradually  extends  so  that  the  whole  finger 
is  involved,  and  the  tension  and  swell ing 
gradually  spread  upwards  into  the  pahn, 
which  becomes  red,  doughy,  and  distended 
with  pus,  and  this  condition  may  even 
extend  beneath  the  annular  Hgament  of 
the  wrist  into  the  forearm.  The  pain,  from 
the  distension  of  the  canal,  and  the  con- 
stitutional symptoms  soon  become  severe. 
If  not  treated  by  early  incision,  the  pus  is 
discharged  Irom  one  or  more  sinuses  at  the 
side  of  the  finger,  which  are  marked  by 
fungous  granulations,  and  through  which 
also  the  sloughing  portions  of  tendon  are 
discharged;  later,  the  bones  and  joints  be- 
come implicated,  and  in  the  fonrier  seques- 
tra are  formed,  which  remain  to  be  ex- 
foliated.   As  the  matter  finds  vent  the 


swelling  diminishes,  but  when  the  tendon 
has  been  destroyed  the  finger  becomes  con- 
tracted, withered,  and  useless. 

4.  In  the  remaining  form  of  whitlow, 
paronychia  osseosa,  the  inflanxmation 
coromences  in  the  bone  or  periosteum, 
generally  of  the  terminal  phalanx;  but 
these  parts  are  more  usually  involved  as  a 
consequence  of  one  of  the  other  varieties  of 
this  disease,  and  in  any  case  the  symptoms 
resemble  those  of  the  second  variety,  ex- 
cept when  disease  of  the  bone  follows  upon 
crushes  or  other  such  injuries,  and  death 
of  the  whole  or  part  of  the  bone  ensues. 

Treatment. —  In  aU  the  three  latter 
forms  early  incision  through  the  affected 
part,  in  the  middle  line  and  down  to  the 
bone,  is  the  only  means  of  allaying  pain 
and  of  preventing  extension  of  the  disease. 
After  this,  the  hand  should  be  held  in  very 
hot  water  every  two  hours,  and  in  the 
interval  should  be  raised  and  enveloped  in 
lint  steeped  in  warm  boracic  lotion.  Due 
time  must  be  allowed  for  the  separation  of 
necrosed  parts  of  tendon  or  of  bone,  and, 
as  soon  as  the  inflammation  has  subsided, 
frequent  passive  movements  of  the  joints 
must  be  employed.  If  the  destruction  has 
been  extensive,  amputation  of  the  finger 
may  become  necessary.  In  the  constitu- 
tional treatment,  a  free  purge  should  be 
given  early,  and  bark  and  ammonia,  vsdth 
stimulants  and  opium  to  relieve  pain.  If 
matter  has  collected  in  the  pahn,  it  must 
be  afforded  a  free  and  early  exit. 

John  H.  Morgan. 

WOOL-SORTEHS'  DISEASE.  See 
Malignant  Pustule. 

"WOUNDS,  Treatment  of.— Eecent  so- 
lutions of  continuity  in  the  external  soft 
structm'es  of  the  body  constitute  the  great 
majority  of  wotmds ;  but  the  term  has 
a  much  wider  application,  etiologicaUy, 
physiologically,  and  therapeutically.  A  sub- 
cutaneous ruptm-e  of  the  tendo  AchUlis  and 
a  transverse  fracture  of  the  tibia,  an  open- 
ing into  the  knee-joint,  and  a  simple  frac- 
tme  through  the  femoral  condyles,  are  le- 
sions of  unequal  seriousness  ;  but  they  are 
nevertheless  wounds,  essentially  alike  bio- 
logically and  surgically,  repaii-ed  by  the 
same  process,  and  amenable  to  analogous 
principles  of  treatment.  The  parallel  is 
substantially  true,  however  various  be  the 
causes  producing  the  solution  of  continuity ; 
although  some  wounds — e.g.  from  gunshot 
or  fi-om  the  bite  of  rabid  animals — present 
special  therapeutic  indications.  See  Gun- 
shot Wounds  ;  Hydrophobia. 
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It  is  to  the  treatment  of  wounds  strictly 
so  called,  and  as  met  with  in  ordinary  sur- 
gical practice,  that  this  article  is  specially 
devoted. 

The  typical  and  most  common  wound  is 
an  incised  one,  and  it  may  be  taken  as  the 
basis  of  the  description  of  wound-treat- 
ment generally.  The  peculiarities  of  pimc- 
tm-ed  woimds  do  not  materially  affect  the 
principles  and  plan  of  dressing;  but  con- 
tused and  lacerated  ones  deserve  some 
special  notice. 

In  the  case  of  a  slight,  clean-cut  wo\md, 
all  that  is  usually  required  is  to  stanch  the 
bleeding  by  pressure  with  a  dry  absorbent 
material,  and  keep  the  edges  in  close  con- 
tact. Pressrae  for  a  few  minutes  may  suffice 
to  cause  adhesion,  which  at  first  is  a  purely 
mechanical  sticking  together,  rapidly  con- 
verted into  a  living  bond  of  imion  by  the 
process  of  organisation.  Alittle  goldbeater's 
skin,  or  brushing  the  part  with  collodion, 
common  glue  or  gum,  protects  from  the  air 
and  maintains  coaptation.  If  the  wound 
be  a  little  more  extensive,  an  absorbent  pad 
and  bandage,  or  non-irritating  adhesive 
plaster,  may  be  usefully  employed  to  secure 
immobihty.  Additional  protection  may  be 
given  by  a  splint,  which  is  best  prepared 
of  pliant  material,  so  as  to  admit  of  being 
moulded  to  the  part  and  left  to  solidify. 
Such  splintage  may  be  made  with  folds  of 
gummed  paper,  wire  or  thin  wood,  Hght 
rough  miUboai'd  soaked  in  dextrine  or 
paraffin,  absorbent  tissue  impregnated  with 
parafi&n,  or  plaster  of  Paris. 

In  lai'ger  lesions,  the  precept  to  be  ob- 
served in  the  first  treatment  of  all  wounds 
becomes  specially  important — to  search  for 
and  remove  foreign  bodies.  As  a  general 
rule,  too  much  inquisitiveness  is  to  be  dis- 
couraged ;  but  if  a  wormd  be  of  consider- 
able depth,  it  is  only  by  probing  it  that  the 
presence  of  foreign  bodies  can  be  ascertained. 
When  admissible,  the  finger  is  the  best 
searcher  ;  but  a  porcelain-tipped  probe  and  a 
magnet  have  their  special  uses  in  detecting 
metallic  bodies.  "Wliatever  be  the  means 
of  exploration,  it  is  scarcely  possible  to  exer- 
cise too  much  gentleness. 

Arrest  of  Hemorrhage. — One  of  the 
first  indications  in  the  treatment  of  wounds 
is  to  stop  bleeding  from  divided  vessels. 
In  the  articles  Hemorrhage,  Ligatures, 
and  Torsion,  the  methods  for  arresting 
bleeding  in  sirrgical  practice  generally  are 
fully  dealt  with ;  and  it  will  only  be  ne- 
cessary here  to  recapitulate  briefly,  with 
special  reference  to  wound-treatment.  Too 
much  anxiety  about  bleeding  from  smaU 
vessels  before  the  edges  of  a  woimd  are 


brought  together  is,  as  a  rule,  inadvisable ; 
very  fi-equently  it  is  mischievous.  More 
than  a  century  ago,  Mr.  Robert  Mynors  of 
Birmingham  gave  this  wise  counsel : — <  We 
need  not  bo  too  soHcitous  about  the  security 
of  small  arteries  by  ligature ;  for,  if  the 
recently  divided  soft  parts   are  gently 
brought  together,  and  nicely  retained  in 
contact,  if  a  passive  state  of  the  muscles 
surrounding  them  is  duly  attended  to,  and 
their  own  natural  contraction  properly  as- 
sisted by  the  judicious  and  artful  applica- 
tion of  a  bandage,  a  perfect  security  fi-om 
future  heemoiThage  will  be  insured,  as  weU 
as  the  most  Hkely  means  employed  to  ob- 
tain a  speedy  and  easy  cure  of  the  wound 
by  the  first  intention.'    If  the  oozing  be 
rather  more  free  than  can  be  controlled  by 
mere  apposition  of  divided  sm-faces,  light 
pressui-e  with  a  pad  or  sponge  squeezed  out 
in  iced  water  or  in  very  hot  water  will  be 
found  a  good  hasmostatic.    As  aids  to  im- 
mobility and  pressure  in  the  arrest  of 
haemorrhage,   styptics   are  valuable,  and 
foremost  amongst  them  may  be  named  the 
compoimd  tincture  of  benzoin,  coUodion, 
and  styptic  colloid.    If  these  simple  means 
be  not  sufficient  to  check  bleeding,  acu- 
pressure or  forcipressui-e,  Hgature  or  torsion 
must  be  resorted  to,  with  a  tourniquet  or 
Esmarch  bandage,  according  to  the  cncum- 
stances  of  jparticular  cases  ;  but  the  bene- 
ficial influence  of  position  should  never  be 
neglected  as  a  powerful  agency  in  reducing 
the  rate  and  amount  of  blood-flow.  By 
raising  the  hand  and  bending  the  elbow  at 
an  acute  angle,  the  radial  pulse  is  at  once 
reduced  to  bare  perceptibflity.    So  with  the 
thigh  and  leg,  and  the  popliteal  and  tibial 
arteries  ;  the  physical  effect  being  ahnost  as 
obvious,  and  for  the  same  reasons,  as  when 
anindia-rubber  pipe  connected  with  a  water- 
tap  is  raised  and  bent.    Whatever  be  the 
chief  agency  relied  upon  for  arresting  bleed- 
ing fi'om  wounds — be  it  a  ligature,  forci- 
pressure,  or  a  styptic — immobihty,  position, 
and  pressure  are  powerful  contributories ; 
and  they  are  also  the  most  potent  factors 
in  maintaining  wound-apposition,  prevent- 
ing irritation,  and  promoting  repair. 

Wound-Cleansing. — Du-t  is  foreign  ma- 
terial, which  it  is  necessary  to  remove  with 
care  Ijefore  attempting  the  apposition  of 
wound-edges.  If  that  can  be  done  without 
liquid,  all  the  better ;  but  if  any  fluid  be 
required  for  cleansing  purposes,  it  is  advis- 
able to  use  equal  parts  of  spuit  and  water, 
or  a  saturated  solution  of  borax  with  the 
addition  of  about  one-eighth  of  its  bulk  of 
glycerine.  Another  good  cleansing  liquid 
may  be  prepared  with  equal  parts  of  water, 
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glycerine,  and  methylated  spirit.  Mr. 
Bryant  recommends  for  the  same  purpose 
water,  to  which  sufficient  tincture  of  iodine 
has  been  added  to  make  it  a  Hght  sherry 
colour  ;  and  Dr.  B.  W.  Bichardson  has  sug- 
gested, with  the  same  object,  proof  spirit 
containing  tannin  and  glycerine.  In  using 
any  of  these  Uquids  it  is  advisable  to  avoid 
ordinary  sponges — a  very  common  som'ce 
of  contagious  poisoning.  Camel-hair  pencils, 
pledgets  of  lint,  soft  hempen  tow,  or  absor- 
bent gauze  and  cotton  tissue  are  very  good 
cleansing  agents.  A  still  better  one  is  pre- 
pared on  the  writer's  suggestion  by  Messrs. 
Bourroughs  &  Wellcome.  It  is  an  artificial 
sponge  made  up  with  a  combination  of 
elastic  and  absorbent  fibres  in  an  absorbent 
gauze  covering,  and  enclosing  any  antiseptic 
prescribed  in  a  central  capsule.  This  can 
be  preserved  any  length  of  time,  and  the 
antiseptic  set  free,  by  squeezing  the  capsule 
to  breakage,  just  before  the  sponge  is  re- 
quired for  use.  On  the  same  princix^le,  very 
efficient  absorbent  and  antiseptic  pads  may 
be  constracted  for  wound-dressing. 

Anesthetics. — Ifthepatientbearthe  ex- 
ploration and  cleansing  of  the  wound  with- 
out much  pain  (and  it  is  understood  that 
aU  manipulation  is  to  be  most  gentle),  then 
the  next  step  in  the  dressing  may  be  pro- 
ceeded with.  If  much  pain  be  unavoidable, 
an  anaesthetic  should  be  administered,  for 
upon  the  accuracy  of  every  step  in  the  first 
dressing  the '  healing  of  a  wound  largely 
depends.  Nothing  is  more  important  than 
to  save  pain,  which  is  a  cause  as  well  as  a 
sign  of  physiological  disturbance,  and  a 
very  potent  factor  in  the  initiation  and  de- 
velopment of  pathological  changes. 

Wou>rD  -  Apposition.  —  The  wound 
cleansed  and  the  bleeding  stanched,  its 
edges  have  to  be  adjusted  and  means  pro- 
vided for  keeping  them  in  accurate  appo- 
sition. This  is  the  time  to  make  pro- 
vision for  drainage.  It  is  important  in 
closing  the  wound  to  include  within  it  as 
Uttle  fluid  as  possible,  and  for  this  purpose 
it  is  well  to  exercise  equable  pressure  and 
to  give  exit  at  the  dependent  angle  to  fluid 
as  it  is  exuded.  Only  experience  can  teach 
whether  the  wound  may  be  completely 
closed  with  safety ;  but,  as  a  rule,  dh-ect 
imion  may  be  attempted  throughout  their 
whole  extent,  in  wounds  of  the  head  and 
face  and  upper  limbs,  for  in  those  parts 
compression  can  be  effectually  exercised, 
and  immobility  secured.  But  when  the 
serous  cavities  are  penetrated,  or  the  large 
vessels  tied,  and  when  the  bone  is  impli- 
cated, as  in  amputation,  compound  frac- 
ture, and  excision,  the  safest  course  is  not 


to  close  the  fresh  wound  completely,  but  to 
make  adequate  provision  for  drainage. 

Drainage,  as  a  general  rule,  should  be 
provided  for  at  the  dependent  aperture, 
either  by  an  india-rubber  tube,  or  ,  by  a 
finer  drain,  such  as  horsehair,  silk,  or  catgut. 
These  agents  may  be  left  of  sufficient  length 
externally  to  perforate  the  dressings,  so 
that  these  need  not  be  changed  while  the 
hquid  is  drained  outward  into  a  convenient 
receptacle — a  physical  process  which  may 
be  powerfully  assisted  by  position  and 
pressure.  One  of  the  chief  advantages  of 
absorbent  dressings  is  that,  provided  the 
edges  of  the  wound  be  not  hermetically 
closed  through  its  whole  extent,  exuded 
fluid  may  be  taken  up  without  the  inter- 
vention of  a  draining  conduit. 

Sutuees. —  Metal  is  the  preferable 
material  for  sutures ;  and  iron,  while  very 
much  cheaper,  is  as  good  as  silver ;  but 
catgut,  hemp,  or  silk  may  also  be  used. 
The  number  of  sutures  and  the  depth  to 
which  they  are  inserted  must  depend  upon 
circumstances.  It  is  of  no  use  bringing  to- 
gether edges  and  leaving  deeper  wounded 
parts  asunder ;  and  the  combination  of 
deep  and  superficial  sutures  is  very  de- 
sirable. Accurate  apposition  being  of  the 
first  necessity,  as  many  sutures  must  be 
inserted  as  are  necessary  to  secure  it. 
When  adhesive  plaster  is  used,  the  wiiter 
prefers  Southall'selemi;  but  in  fresh  wounds 
preference  is  to  be  given — as  an  aid  to,  or 
substitute  for,  sutures — to  strips  of  absorbent 
gauze  or  tissue  soaked  in  styptic  colloid, 
tincture  of  benzoin,  or  collodion.  When 
the  latter  agent  is  employed,  allowance 
must  be  made  for  its  contraction,  which  is 
least  in  the  flexile  preparation.  While 
accurate  apposition  is  important,  tension 
must  be  avoided,  because  always  opposed 
to  wound-healing.    See  Sutures. 

Pressure  and  Immobility. — Pressure  is 
a  most  beneficial  agency  in  maintaining 
temporary,  and  promoting  permanent, 
union  of  wound-edges.  It  not  only  keeps 
the  parts  mechanically  together  and  so 
prevents  nerve-tension,  but  it  opposes  stasis 
and  effusion,  and  promotes  absorption. 
Pressm-e  is  best  exerted  by  soft  absorbent 
bandages,  equably  applied  vdthout  reverses 
over  absorbent  tissue  or  pads,  which  should 
be  used  abundantly,  and  with  all  necessary 
means,  such  as  moulded  splints  and  sus- 
pension, for  maintaining  the  nearest  pos- 
sible approach  to  absolute  immobihty. 

When  the  dressing  is  complete,  much 
remains  to  be  done  for  the  patient's  com- 
fort to  ensure  perfect  rest.  That  position 
of  the  body  is  the  best  which  is  the  easiest, 
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and  limbs  require  to  be  fixed  or  snspended, 
and  the  bed  to  be  made  or  raised,  so  as  to 
facilitate  venous  return  and  favour  mus- 
cular relaxation.  The  quieter  the  part  and 
the  patient  are  kept,  the  better,  in  con- 
formity with  the  truth  embodied  in  John 
Himtor's  generalisation : — '  The  first  and 
great  requisite  for  the  restoration  of  m- 
jm'ed  pa/rts  is  rest.' 

Infrequent  Dressing. — When  the  first 
dressing  is  to  be  disturbed  can  only  be  de- 
termined by  closely  watching  constitutional 
symptoms ;  taking  heed  of  the  patient's 
feelings,  pulse,  respiration,  and  temperature. 
Infrequency  of  dressing  is  most  conducive 
to  successful  wound-healing.  When  the 
first  dressing  is  removed,  it  is  preferable  to 
cut  the  bandages  than  to  unrol  them.  If 
styptic  dressings  have  been  employed,  they 
must  be  softened  with  ether  or  common 
spirit,  and  the  utmost  care  taken  to  effect 
the  least  possible  mechanical  disturbance 
and  to  cause  the  minimum  of  nervous  ap- 
prehension. Every  step  of  the  dressing 
should  be  conducted  with  the  utmost  Hght- 
ness  and  without  hurry.  What  sutures  are 
to  be  removed,  whether  drainage-tubes  are 
to  be  withdrawn  or  shortened,  must  be  de- 
termined by  the  condition  of  parts.  Apply- 
ing the  same  kind  of  materials  as  used  in 
the  first  dressing  vnth  equable  elastic  pres- 
sure, attending  to  physiological  position, 
and  seciu'ing  the  nearest  possible  approach 
to  perfect  immobiUty  and  painlessness,  the 
treatment  of  the  wound  may  safely  be  con- 
ducted to  complete  cicatrisation. 

Antiseptics  have,  so  far,  only  been 
mentioned  incidentally;  but  the  materials 
recommended    for   the  wound-dressings, 
such  as  borax  and  glycerine,  tincture  oif 
benzoin,  styptic  colloid,  and  collodion,  are  in 
an  eminent  degree  antiseptic.    So,  too,  is 
the  action  of  drainage  and  of  all  absorbent 
dressings,  in  direct  proportion  to  their 
power  in  taking  up  secretions  and  leaving 
the  neighbourhood  of  a  wound  clean  and  dry, 
in  a  condition  as  little  as  possible  favourable 
to  putrescence.    In  so  far  as  rest,  position, 
and  pressure  prevent  irritation,  they  are 
opposed  to  vascular  excitement  and  atten- 
dant effusion,  which  is  the  material  for 
decomposition.     Thus  they  are  in  effect 
antiseptic.    The  question  in  wound-treat- 
ment is  not  one  of  antiseptics  or  no  anti- 
septics, but  of  the  form  and  proportion  in 
which  they  should  be  employed  in  par- 
ticular conditions.    The  great  antiseptic  is 
life.    The  living  tissues  have  a  natural 
preservative  power,  which,  if  guarded  and 
conserved  by  the  surgeon  on  physiological 
principles,  offers  the  surest  guarantee  for 


healthy  repair,  which  is  only  an  adaptation 
and  extension  of  normal  nutrition.  In  ex- 
ceptional cases — e.g.  in  the  wound  formed 
in  the  opening  of  a  psoas  abscess — when 
perfect  drainage  and  pressure  are  imprac- 
ticable, the  need  for  antiseptic  applications 
is  exceptionally  great.  It  is  under  such 
circumstances  that  the  merit  of  the  Listerian 
method  (see  Antiseptic  Surgery)  is  best 
illustrated;  but  even  in  many  of  those 
cliniques  in  which  the  carboUc  spray  found 
most  favour,  it  has  been  abandoned ;  while 
such  recognised  principles  of  wound-dress- 
ing as  cleanliness,  drainage,  andimmobUity, 
infrequent  dressing,  position,  and  pressure, 
are  steadily  making  way. 

Cleanliness,  and  infi-equent  di-essing 
which  is  the  corollary  of  the  great  principle 
of  absolute  rest  or  immobility,  are  power- 
fully aided  by  the  use  of  absorbent  and  dry 
dressings. 

The  healing  of  wounds,  once  apposition 
has  been  effected,  is  favom'ed  by  dryness, 
not  in  the  mere  literal  sense  of  the  term, 
but  as  opposed  to  accumulation  of  fluid. 
In  general,  it  may  be  said  that  repair  and 
healing,  Uquefaction  and  decay  of  animal 
structures,  proceed  together.  Healing  is 
rapid  in  direct  ratio  to  dryness  and  com- 
pactness of  tissue  ;  in  inverse  ratio  to 
effusion  and  laxity.  This  is  the  key  to  the 
physico-chemical  influence  of  drainage  in 
favouring  wound-healing.  The  same  ex- 
planation apphes  to  absorbent  dressings, 
which,  by  carrying  off  efiused  fluids  as 
rapidly  as  they  are  poured  out,  keep  the 
wound  clean  and  dry,  and  are  in  direct 
measure  antiseptic.  By  checking  arterial 
supply,  favouring  venous  return,  and  pre- 
venting extravasation,  position  and  pres- 
sure contribute  to  wound-dryness,  and  so 
to  wound-healing.  By  its  great  affinity 
for  water,  glycerine  enhances  the  drying 
power  of  absorbent  dressings,  and  its  pecu- 
liar antiseptic  property  acts  in  the  same 
direction.  Absorbent,  astringent,  and  anti- 
septic powders,  such  as  bismuth  and  iodo- 
form, charcoal,  earth,  sawdust,  and  sugar, 
have  a  multiple  therapeutic  action,  in 
which  their  drying  power  is  one  of  the 
principal  factors.  It  is  a  fact  of  com- 
mon knowledge  to  butchers  and  house- 
keepers, that  to  preserve  meat  it  is  essen- 
tial it  should  be  kept  cool  and  dry, — the 
freer  the  current  of  air  around  it  the  better. 
Any  moistm-e  which  exudes  on  the  surface 
from  time  to  time  must  be  wiped  off,  and 
the  practice  of  sprinkling  with  flour  or 
other  absorbent  material  is  based  on  the 
well-known  necessity  of  keeping  the  meat 
dry. 
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Moistening  and  putrefaction,  drying 
:iud  preservation,  go  together.  Experience 
roves  that  it  is  along  damp  courses  and 
luvial  plains  that  contagia  spread,  not  on 
udy  hills.    So  with  wounds  :  the  dry  ones 
.^al,  the  wet  ones  rot  in  direct  proportion 
^  the  moisture  accumulates.  Scabbing 
ypicaUy  illustrates  what   has  just  been 
said  of  drying  and  healing,  as  does  the  in- 
ifluence  of  poultices  in  promoting  effusion 
(and  suppuration,   and  ^ari  passu  pre- 
•  venting  cicatrisation.     It  has  long  been 
a  matter  of  common  knowledge  that 
heat   and   moisture    promote  putrefac- 
tion ;  and,  since  bacteriology  has  been 
closely  studied,  it  has  been  proved  that,  as 
a  general  proposition,  moisture  is  essential 
to  the  development  of  bacteria,  thus  ex- 
plaining tie  antiseptic  action  of  dry  and 
absorbent  dressings.    While,  as  a  rule,  dry 
woimd-dressings  are  to  be  preferred,  it 
may  sometimes  be  desirable  to  moisten 
them,  or  to  protect  the  edges  with  boracic, 
elemi,  zinc,  or  other  ointment,  to  prevent 
too  grepit  adhesiveness.    In  the  widely 
varying  conditions  of  wounds,  local  and 
constitutional,  healthy  and  diseased,  prin- 
ciples must  in  practice  be  subordinated  to 
special  indications,  and  therapeutic  resources 
be  judiciously  combined ;  but,  as  a  rule,  the 
drier  wounds  are  kept  the  more  quickly  do 
they  heal,  and  proportionately  less  is  the 
amount  of  suppuration. 

A  great  variety  of  materials  has  been 
employed  in  the  preparation  of  absorbent 
wound-dressings,  which  may  be  treated 
with  any  antiseptic,  but  the  absorbent 
gauze  and  cotton  tissue  manufactured  by 
Eobinson  &  Son,  Chesterfield,  is,  probably, 
one  of  the  very  best  materials  for  sur- 
gical dressings — very  cheap,  absolutely  pure, 
and  powerfully  absorbent ;  it  is  also  very 
elastic,  has  a  perfectly  level  surface,  is 
of  uniform  thickness,  and  may  be  folded 
and  cut  to  any  shape.  It  requires  to  be 
used  freely  to  make  efficient  padding  for 
equable  compression.  Soaked  with  col- 
lodion, paraffin,  or  plaster  of  Paris,  the 
tissue  makes  an  efficient  splintage,  and  by 
enclosing  within  a  fold  or  roll  of  the  tissue 
picked  oakum  or  tenax,  pads  may  be  pre- 
pared of  great  use  in  cases  attended  with 
profuse  discharge. 

The  cotton-wool  treatment  long  since 
advocated  by  Mayor  and  Burggraeve,  and 
more  recently  by  Gudrin,  is  carried  out 
with  greater  facility  and  thoroughness 
when  absorbent  cotton  or  tissue  is  em- 
ployed. _  The  very  process  by  which  the 
cotton  is  rendered  absorbent  is  one  of 
depuration  antagonistic  to  wound-putres- 
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cence,  and  the  deprivation  of  fatty  matter 
renders  cotton  more  elastic  and  a  better 
medimn  for  the  application  of  equable  pres- 
sure. This  is  specially  exemplified  in  the 
treatment  of 

Contused  and  Lacerated  Wounds. — 
Bruising  or  contusion  may  complicate  an 
incised  wound,  and  sometimes,  especially 
over  bone,  a  blow  may  produce  a  woimd 
with  such  weU-defined  edges  that  it  may  be 
extremely  difficult  to  say  whether  it  have 
been  produced  by  a  cutting  instrument  or 
by  a  blow. ,  In  such  a  case  the  wound  may 
be  treated  as  an  incised  woimd,  special 
care  being  taken  to  provide  for  the  drainage 
of  any  existing  or  succeeding  subcutaneous 
extravasation.  There  is  also  greater  need 
for  uniform  elastic  pressure,  because  the 
swelling  which  immediately  attends  a  con- 
tused wound  is  essentially  hsemorrhagic, 
and  is  best  constrained  by  equable  compres- 
sion with  absorbent  elastic  materials.  More 
commonly  contused  wounds  are  also  lace- 
rated, and  care  has  to  be  taken  in  effecting 
apposition  not  to  introduce  sutures  and 
draw  upon  soft  parts,  the  vitahty  of  which 
is  so  much  compromised  that  very  sHght 
violence  may  suffice  to  extinguish  it.  Some 
parts  of  a  contused  wound  may  well  bear 
sutures ;  in  others  the  apposition  may  be 
well  secured  by  strips  of  plaster,  and,  better 
stiU,  by  absorbent  gauze  or  lint,  soaked  in 
collodion,  styptic  coUoid,  or  compound 
tincture  of  benzoin.  Provision  being  made 
for  drainage,  and  a  compressing  absorbent 
pad  adjusted  with  accurately  applied  ban- 
dage, attention  being  paid  to  physiological 
position  and  immobility,  the  woimd  may 
be  left  with  impunity  for  some  days  ;  and 
it  is  remarkable  to  note  how  extensively 
torn  and  bruised  woimds  so  treated  often 
heal  by  the  first  intention.  Local  pain,  rise 
of  temperatiure,  and  other  signs  of  consti- 
tutional disturbance,  are  obvious  indications 
for  inspecting  the  injured  part ;  but  if  the 
first  dressing  be  perfectly  accurate,  and 
physiological  position  and  absolute  rest  en- 
joined, the  healing  of  contused  and  lacerated 
wounds  is  often  rapid  and  uncomplicated. 
It  may  be  a  question  whether  much  bruised 
parts  should  be  cut  away  before  apposition 
is  effected.  It  may  be  prudent  to  do  so 
when  the  crushing  has  obviously  proceeded 
to  the  extinction  of  local  life  ;  but  if  there 
be  any  doubt,  chance  of  recovery  should 
be  allowed.  The  styptic  applications  re- 
commended have  a  decided  antiseptic  ac- 
tion, and  the  absorbent  pads  take  up  the 
products  of  disintegration.  Under  the 
circumstances  just  referred  to,  borax, 
bismuth,  or  iodoform  powders  have  a 
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beneficial  drying  and  anti-pntrescent  ac- 
tion. 

In  amplification  of  the  preceding  general 
sketch  of  wound-treatment,  reference  may- 
be made,  in  addition  to  the  articles  already 
quoted,  to  the  foUowing  :  Adhesion  ;  Cold  ; 
Collodion  ;  Diuinagk  ;  Immobility  ;  Ir- 
BiGATioN ;  Position  ;  Pressure  ;  Eest  ; 
Suspension.  It  now  remains  to  offer  some 
observations  on  prognosis,  constitutional 
influences,  and  comparative  physiology  and 
therapeutics,  in  connection  with  wound- 
treatment. 

Prognosis  of  Wotmds. — A  wound  being 
visible  presents  no  diagnostic  difficulty  so 
far  as  the  mere  question  of  its  existence  is 
concerned;  but  in  determining  the  parts 
involved,  the  presence  of  foreign  bodies,  and 
other  complications,  ample  scope  for  dia- 
gnostic accuracy  presents  itself  as  an  impor- 
tant preliminary  to  prognosis  and  treatment. 

In  prognosticating  the  effects  of  wounds, 
it  is  essential  to  bear  in  mind  that  all 
solutions  in  the  continuity  of  living  tissues 
are  important  until  completely  healed; 
since  some  of  the  most  trivial  woimds 
every  now  and  then  prove  fatal,  and  com- 
plications, such  as  blood-poisoning  and 
tetanus,  sometimes  appear  when  cicatrisa- 
tion is  far  advanced.  Woimds  are  not 
necessarily  dangerous  in  proportion  to 
their  extent;  thus,  a  scalp  half-torn  from 
the  craniima  may  heal  by  the  first  in- 
tention after  re-adjustment,  while  a  very 
small  woimd  on  the  vault  may  imminently 
endanger  life,  in  consequence  of  penetra- 
tion through  the  bone,  constituting  that 
most  formidable  lesion,  a  punctured  frac- 
ture of  the  skull.  For  obvious  anatomical 
reasons,  exceptional  danger  attaches  to,  and 
special  treatment  is  required  in,  wounds 
into  the  large  visceral  cavities,  into  the 
joints,  and  in  the  com-se  of  the  great  blood- 
vessels and  nerves.  Those  ai-e  matters 
fully  dealt  with  under  separate  headings 
throughoiit  this  work. 

Constitutional  Influences  and  Treat- 
ment.— Irrespective  of  position  and  extent, 
the  constitutional  state  has  a  direct  bear- 
ing on  the  issue  of  aU  wounds.  Patients 
suffering  from  albuminuria  and  diabetes 
do  badly  after  comparatively  trivial  in- 
juries; and  it  is  always  j)rudent  to  take 
the  constitutional  state  into  careful  con- 
sideration, in  prognosticating  the  course 
of  wounds  after  operation  or  accident. 
The  thermometer,  and  the  pulse  and  re- 
spiration ratio,  yield  the  most  reliable 
diagnostic  and  prognostic  data.  So  long  as 
those  are  satisfactory,  the  constitutional 
powers  vmimpaked,  and  the  main  sources  of 


blood  and  nerve  supply  uninjured,  very  for- 
midable-looking wounds  heal,  as  a  rule, 
under  good  management.  No  precise  rules 
can  be  laid  down  for  saying  what  wounds 
may  heal ;  and  the  question  of  amputation 
is  often  debated  on  the  assumption  that  a 
particular  lesion  is  so  extensive  as  to  pre- 
clude the  possibility  of  local  repair.  But 
experience  justifies  very  great  faith  in  re- 
cuperative powers.  Conceding  that  some 
lives  have  been  lost  for  want  of  timely 
amputation,  there  is  good  reason  for  beHev- 
ing  that  not  a  few  Hmbs  are  sacrificed 
which  might  be  saved  by  carefully  putting 
into  practice  the  physiological  principles 
of  wound-treatment.  A  clear  perception  of 
correct  principles  is  obviously  important ; 
but  accm'ate  and  painstaking,  gentle  and 
thorough  manipulation  in  dressing  is  not 
less  essential. 

The  surgeon  has  to  take  constitutional 
influences  into  consideration  in  determining 
the  propriety  of  wound-maldng  in  a  variety 
of  operations.  The  well-known  disposition  to 
hsemorrhage  in  some  constitutions— bleeders 
popularly  so  called — weighs  against  the  per- 
formance of  aU  but  vitally  important  opera- 
tions, and  imposes  the  necessity  of  extreme 
care  whenever  a  solution  of  continuity  occurs 
by  accident  or  design.  Phthisis,  scrofula,  and 
syphihs  powerfully  affect  the  progress  of 
woimds,  and  demand  appropriate  treatment 
in  the  several  conditions.  There  can  be  no 
doubt  that  temperate  persons,  other  things 
being  equal,  exhibit  superior  powers  of 
heaUng,  to  say  nothing  of  the  deHrium 
tremens  so  apt  to  follow  injuries  after 
habitual  intemperance.  Nervousness  is  a 
disturbing  cause  in  wound-convalescence, 
and  renders  exceptionally  important  the 
precautions  which  should  always  be  ob- 
served to  avoid  giving  pain  and  alarming 
patients.  The  value  of  ancesthetics  in  ful- 
filling those  objects  is  too  well  known  to 
need  more  than  reference ;  but  what  is 
scarcely  sufficiently  appreciated  is  the  pos- 
sibility of  avoiding  almost  all  pain  in  Wound- 
dressing,  by  extreme  lightness  and  nicety 
of  manipulation. 

In  watching  the  constitutional  state  of 
a  wounded  patient  much  may  be  learned 
fi'om  the  expression,  manner,  and  position. 
The  pulse  and  respiration  ratio  is  an  in- 
dicator of  first  importance ;  and  so  is  the 
temperature  of  the  skin  to  the  touch,  still 
more  so  to  the  thermometer.  A  rise  of 
the  latter  by  two  or  three  degi-ees  is  always 
important,  but  not  necessarily  alarming. 
Such  rise  not  infrequently  occm's  after 
irregular  action  of  the  bowels,  a  detail 
apt  to  be  overlooked.   A  mild  aperient  or 
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an  enema  frequently  brings  down  the 
temperature  to  normal  in  a  very  few 
hours.  Amongst  the  agencies  powerfully 
influencing  the  constitution,  diet,  tran- 
quihty,  and  ventilation  must  not  be  over- 
looked. As  a  rule,  patients  after  injuries 
require  liberal  diet,  but  excess  may  be 
as  great  an  evil  as  deficiency.  If  suffi- 
cient food  be  taken,  the  need  for  stimulants 
is  proportionately  less ;  but  the  symptoms 
and  needs  of  pai-ticular  patients  must  be 
watched  and  met,  independently  of  any 
theoretical  preoccupation.  Tranquility, 
mental  and  bodily  rest,  cannot  be  too  com- 
plete, while  ventilation  without  cold 
draughts  is  obviously  important.  Close, 
small  rooms  have  caused  the  death  of  many 
persons  siiffering  from  woimds,  whose  local 
and  constitutional  condition  might  speedily 
have  been  changed  by  removal  into  a  larger 
apartment  or  to  the  outer  air  under  the 
cover  of  a  tent. 

In  illustration  of  the  science  and  practice 
of  wound-treatment  in  the  human  subject, 
valuable  information  may  be  derived  from 
the 

Comparative  Physiology  of  Wound- 
healing  and  Therapeutics. — That  the  pro- 
cess of  repair  after  wounds  and  injuries 
generally  is  only  an  adaptation  and  exten- 
sion of  the  physiological  process  of  nutrition, 
is  a  truth  borne  out  ahke  by  original  re- 
search and  clinical  observation  in  the  study 
of  man  and  animals.  The  direct  bearing 
of  comparative  anatomy  and  physiology  on 
the  study  of  those  sciences  in  immediate 
relation  to  man  is  admitted  by  common 
consent ;  but  comparative  pathology  is  less 
frequently  appealed  to,  though  at  least  as 
fruitful  in  lessons  bearing  directly  on  the 
practice  of  human  surgery.  That  is  especi- 
ally so  in  the  matter  of  wotmds.  Suppura- 
tion after  injuries  is  comparatively  rare  in 
brutes,  healing  of  thefr  wounds  usually 
rapid  and  uncomplicated.  Whereas  even 
small  wounds  in  man  are  attended  with 
serious  and  sometimes  fatal  results,  recovery 
is  almost  the  invariable  rule,  even  after 
large  wounds,  in  animals.  The  difference 
has  a  great  bearing  on  the  etiology  of  sup- 
puration and  on  the  question  of  woimd- 
treatment,  and  is  due  to  a  variety  of  causes, 
constitutional  and  physical.  Beasts  are 
always  temperate,  and  in  comparison  VTith 
many  men  virtuous.  Their  procreation  is 
largely  governed  by  interested  inteUigence, 
and  they  are  consequently  comparatively  free 
from  the  blighting  and  rotting  operation  of 
hereditary  disease.  The  horizontal  position 
of  animals  is  favourable  to  di-ainage  ;  when 
at  rest  they  are  not  smothered  tmder  cloth- 


ing which  prevents  bodily  ventilation  and 
confines  heat,  which  is  a  potent_  factor  in 
putrefaction;  and  the  open  air  which 
animals  usually  inhabit  is  favourable  to 
wound-drying  and  scabbing.  This  very 
exposure  to  the  air  is  an  exceptional  cause 
of  one  form  of  traumatic  death  of  animals 
after  injuries — that  is,  tetanus.  It  is  im- 
portant to  bear  in  mind  the  traditional  use 
in  veterinary  practice  of  such  antiputres- 
cents  as  preparations  of  tar  and  turpentine, 
sulphate  of  copper  and  corrosive  sublimate, 
and  the  tinctures  of  aloes,  benzoin,  and 
myrrh.  But  the  fact  that  healing  of  the 
wounds  of  animals  can  be  safely  rehed  upon 
in  the  open  air  is  not  consistent  with  the 
doctrine  which,  assuming  the  maleficent 
potency  of  ubiquitous  atmospheric  germs, 
gives  elaborate  directions  for  their  destruc- 
tion. 

The  treatment  of  wounds  by  exposure 
to  the  air,  which  is  favourable  to  drying 
and  scabbing,  and  the  treatment  by  irriga- 
tion, which  opposes  putrefaction  in  propor- 
tion as  it  favours  drainage  and  reduces 
local  heat,  however  different  at  first  sight 
are  alike  antiseptic  methods,  acting  on  such 
weU-estabUshed  antiputrescent  agencies  as 
drainage  and  drying.  The  same  remark 
applies  to  the  combination  of  rest,  position, 
and  pressiure,  vsdth  absorbent  and  infrequent 
dressing.  In  a  wounded  limb  accurately 
adjusted,  compressed,  dried,  immobiUsed, 
and  suspended,  muscular,  nervous,  and 
vascular  activity  are  reduced  to  the  mini- 
mum consistent  with  bare  life  and  physio- 
logical Tepair ;  while  pathological  change  is 
prevented  by  removal  of  existing  and  pos- 
sible causes  of  irritation,  and  by  intercep- 
tion of  putrescible  material.  Scientific 
explanation  apart,  experience  proves  that 
the  tendency  of  wounds  to  heal  is  naturally 
very  strong;  and  that  great  success  may 
be  obtained  in  assisting  that  natural  dis- 
position by  a  wide  variety  of  plans,  provided 
they  be  carried  out  with  technical  accuracy 
and  thoroughness,  conformably  to  sound 
physical  and  physiological  principles. 

Sampson  Gamgee. 

WRIST-JOINT,  Amputation  at  the.— 

This  is  an  operation  now  seldom  performed, 
having  obtained,  in  the  writer's  opinion,  a 
somewhat  iU-deserved  disrepute.  It  may 
be  done  by — (1)  the  cfrcular,  (2)  the  elhpti- 
cal,  (8)  the  antero-posterior,  (4)  the  single 
lateral-flap  methods.  These  are  generally 
known  as  the  operations  respectively  of 
Velpeau,  Guerin,  Lisfranc,  and  Dubrueil. 

The  position  of  the  joint  can  be  deter- 
mined, according  to  Malgaigne,  by  either 
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strongly  bending  back  the  hand,  when  at 
the  summit  of  the  angle  formed  by  it  and 
the  forearm  the  articulation  will  be  found ; 
or  again,  by  drawing  a  Hne  between  the 
styloid  processes,  two  and  half  lines  above 
this  imaginary  Une  corresponding  to  the 
joint.  In  performing  this  operation,  great 
cai-e  should  be  taken,  during  the  disarticula- 
tion, not  to  open  the  radio-ulnar  joint,  as  a 
wound  of  it  may  ultimately  lead  to  im- 
pairment in,  or  loss  of,  the  movements  of 
pronation  and  supination  of  the  forearm. 
When  the  radio-carpal  joint  is  opened, 
therefore,  the  point  of  the  instrument  should 
be  directed  towards  the  carpus,  and  not  in 
the  direction  of  the  articular  surfaces  of  the 
radius  and  ulna.  By  doing  this,  the  chances 
of  wounding  the  radio-ulnar  jjoint  and  tri- 
angular fibro-cartilage  are  minimised. 

In  performing  the  circular  operation, 
an  assistant  should  retract  the  sMn,  and 
an  incision  on  a  level  with  the  bases  of  the 
metacarpal  bones  should  then  be  made. 
In  this  incision  the  skin  only  should  be  in- 
volved. It  should  be  dissected  back  as  far 
as  the  radio-carpal-joint — the  position  of 
which  has  previously  been  determined 
with  accuracy — the  tendons  should  then  be 
divided,  and  the  joint  opened  either  from 
before  backwards,  or  from  side  to  side. 
The  radial,  ulnar,  and  occasionally  the  in- 
terosseous arteries  are,  as  a  rule,  the  only 
vessels  requu-ing  ligation.  Drainage  is  in 
this  operation  most  desirable,  as,  in  the 
event  of  suppm-ation,  there  is  a  danger 
arising  from  pui'ulent  collections  forming 
within  the  tendinous  sheaths.  It  has  been 
advised  to  divide  these  to  '  the  extent  of 
one  or  two  inches  '  to  prevent  these  puru- 
lent collections.  This  procedm-e  is,  however, 
in  the  writer's  opinion,  quite  unnecessary. 

Flap  amputations  at  the  vwist-joint  can- 
not conveniently  be  made  by  transfixion, 
owing  to  the  convexity  of  the  carpus  pos- 
teriorly and  to  the  bony  prominences  and 
concavity  in  fr-ont.  The  flaps,  therefore, 
had  better  be  made  by  division  of  the  parts 
from  without  inwards. 

The  elliptical  method  of  Guerin  consists 
in  dissecting  a  friU-sized  flap  from  the  pal- 
mar aspect  of  the  joint.  In  order  to  get  a 
more  accurate  adaptation  of  the  edges  of  the 
wound,  a  dorsal  incision,  with  its  convexity 
looking  upwards,  should  be  made ;  and,  on 
the  disarticulation  being  made,  the  single 
pahnar  flap  is  then  brought  over  the  arti- 
cular surfaces  of  the  radius  and  ulna.  Care 
should  be  taken  to  commence  the  incisions 
weU  below  the  styloid  processes,  as  other- 
wise there  is  a  danger  of  protrusion  of  these 
processes  through  the  woimd. 


The  antero-posterior  flap  method,  of 
Lisfranc  consists  in  making  an  anterior  or 
palmar  flap  by  transfixion,  a  narrow, 
double-edged  knife  being  used  for  the  pur- 
pose, and  a  dorsal  flap  equal  in  length  is 
then  made  by  dissection.  The  hand  is  kept 
in  the  position  of  pronation  dm-ing  the  for- 
mation of  both  these  flaps.  The  joint  is 
then  opened  at  the  styloid  process  of  the 
radius,  and  disarticulation  thus  effected. 

Another  method  of  amputation  at  the 
wrist  is  one  of  which  the  writer  has  had 
experience,  and  entertains  a  favourable 
opinion.  Mention  is  made  of  the  procedui'e 
by  BeU,  and  it  is  described  by  M.  Dubrueil 
as  follows  : — '  Commencing  just  below  the 
level  of  the  articulation,  while  the  hand  is 
pronated,  the  surgeon  makes  a  convex  in- 
cision, beginning  at  the  junction  of  the 
outer  and  middle  thirds  of  the  arm  behind, 
reaching  at  its  summit  the  middle  of  the 
dorsal  surface  of  the  first  metacarpal,  and 
terminating  in  front,  just  below  the  palmar 
surface  of  the  joint,  at  the  junction  of  the 
outer  and  middle  thirds  of  the  breadth  of 
the  arm,  The  flap  being  raised,  the  wrist 
is  disarticulated,  beginning  at  the  radial 
side.  A  circular  incision  finishes  the  cut- 
ting of  the  skin.' 

The  cases  in  which  amputation  at  the 
wrist  is  mainly  indicated  are  extensive  com- 
pound comminuted  fr-actures  of  the  carpus 
and  metacarpus,  resulting  usually  from  gun- 
shot injuries,  crushing  from  machine  acci- 
dents, caries  of  the  carpus  and  metacarpus 
too  extensive  to  justify  resection,  burns,  and 
gangrene.  William  Stokes. 

WRIST-JOESTT,  Diseases  of  the.— 
Acute  inflammation  of  the  wiist-joint  is 
usually  traumatic,  rheumatic,  or  pyaemic. 
The  intercarpal  joints  are  fi'equently  in- 
volved in  the  same  process  which  attacks 
the  radio-carpal  joint ;  so  also  are  the  sheaths 
of  the  adjacent  tendons. 

Chronic  disease  of  these  joints  is  most 
often  of  scrofulous  origin,  but  is  also  not 
uncommonly  the  result  of  the  degeneration 
of  inflanunatory  products  in  old  or  ill- 
nourished  persons,  after  the  subsidence  of  a 
more  acute  traumatic  inflammation.  It  is 
also  met  with  in  the  form  of  osteo-arthritis. 

Acute  inflammation  of  the  wiist  and 
carpal  joints  gives  rise  to  pain,  heat,  and 
sweUing.  The  pain  is  often  severe,  and 
greatly  aggravated  by  the  least  movement. 
The  swelling  is  most  obvious  over  the  back 
of  the  joint. 

For  treatment,  rest  must  be  ensured  to 
the  joint  by  applying  a  splint  to  the  palmar 
surface  of  the  forearm  and  liand,  which 
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lioiUd  reach  only  to  the  jimction  of  the 
ilm  -with  the  fingers.    The  most  com- 
I'table  foiTtt  of  splint  is  one  with  a  broad 
.siu-face  for  the  palm  and  a  separate  hollow 
for  the  thumb.    The  forearm  should  then 
I  be  slung,  or  placed  on  a  pillow  with  the 
I  hand  well  raised.    Leeches,  cold,  or  sooth- 
:  ing  lotions  can  then  be  apphed,  and,  after 
■  the  subsidence  of  the  acuter  symptoms, 
blisters,  or  pressure  by  strapping  or  bandag- 
ing over  a  layer  of  cotton-wool. 

If  suppuration  occurs,  the  joint  must  be 
opened  and  drained. 

Cheonic  Synovitis  usually  affects  both 
wrist  and  carpal  joints,  and  leads  to  pulpy 
thickening  of  the  synovial  membrane,  and 
often  to  similar  changes  in  the  synovial 
sheaths  of  the  adjacent  tendons.  When 
progressive,  much  inflammatory  thickening 
of  the  tissues  outside  and  around  the  joint 
occurs;  indolent  suppuration  ensues,  and 
the  bone-smrfaces  become  carious,  or  perhaps 
some  of  the  carpal  bones  completely  necrosed. 

The  early  stages  of  the  disease  should 
be  treated  by  long-continued  rest  (best 
ensured  by  well-moulded  leather  splints) 
and  careful  attention  to  the  general  health. 
The  occasional  use  of  the  actual  cautery, 
hghtly  appUed,  is  often  most  beneficial. 

WTien  suppuration  has  occurred,  the  ab- 
scess must  be  opened  or  sinuses  sht  up,  and 
the  diseased  tissue  scraped  away.  Some- 
times, one  or  twp  of  the  carpal  bones  may  be 
foundnecrosed  and  their  removal  be  followed 
by  repair  ;  but  the  result  of  these  cases  is 
often  unsatisfactory,  especially  in  persons 
after  middle  hfe.  At  the  best,  there  is 
generally  much  stifbess  both  of  the  wrist 
and  of  the  tendons,  which  a  long  course 
of  passive  movements  only  partially  over- 
comes. In  young  persons,  especially  if 
scrofulous,  long  perseverance  ia  treatment, 
both  local  and  constitutional,  is  desirable 
before  proceeding  to  operative  interference. 
"When,  however,  the  joint  seems  hopelessly 
disorganised,  excision  may  be  performed. 
But,  in  the  elderly,  the  surgeon  will  usually 
be  reluctantly  driven  to  amputate. 

J.  Wareington  Hawaed. 

WRIST,  Dislocations  of  the.— Under 
this  heading  will  be  described  the  disloca- 
tions of  the  wrist-joint  proper  and  those  of 
the  lower  radio -uhiar  joint. 

Wrist-joint  oe  Radio-caepal  Disloca- 
tions are  very  rare,  and  must  not  be  con- 
founded with  fractures  of  the  lower  end  of 
the  radius,  which  somewhat  resemble  them. 
There  are  three  forms — viz.  backwards, 
forwards,  and  by  rotation  haclcwards, 
given  in  the  order  of  their  relative  frequency. 
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Dislocation  haclcwards  of  the  carpus 
was  believed  to  be  a  common  accident  imtil 
CoUes  and  Dupuytren,  at  the  beginning  of 
fhis  century,  pointed  out  that  the  injury 
which  usually  gave  rise  to  the  defomuty 
attributed  to  dislocation  was  a  fracture  of 
the  lower  end  of  the  radius,  now  known  as 
Colles's  fracture.  The  signs  of  dislocation 
backwards  are  a  projection  on  the  back  of 
the  wrist,  stretching  from  side  to  side,  con- 
vex superiorly,  and  about  eight  lines  in 
height.  Anteriorly,  there  is  a  projection 
ending  abruptly  below,  on  the  margins  of 
which  may  be  felt  the  styloid  processes 
of  the  radius  and  ulna.  The  first  row  of 
phalanges  is  semiflexed  on  the  metacarpus, 
and  the  terminal  nearly  straight.  The  fore- 
arm, measured  from  the  tip  of  the  olecranon 
to  the  head  of  the  middle  metacarpal  bone, 
will  be  found  shortened. 

Dislocation  forwards  of  the  carpus 
gives  rise  to  a  sharp  prominence  behind 
(caused  by  the  radius  and  ulna),  which  ends 
abruptly  below,  and  is  there  concave.  In 
fr'ont,  the  carpus  forms  a  rounded  projec- 
tion. The  posterior  aspect  of  the  hand 
appears  shortened,  and  measurement  from 
the  olecranon  to  the  head  of  the  third  meta- 
carpal bone  is  abnormally  short. 

Dislocation  by  rotation  backwards  re- 
sembles what  the  writer  has  termed  dislo- 
cation by  rotation  backwards  at  the  meta- 
carpo-phalangeal  joint  of  the  thumb,  and  he 
beheves  it  has  never  yet  been  described. 
The  case  on  which  he  founds  his  description 
was  that  of  a  plumber,  aged  thirty-one,  who 
came  into  Guy's  Hospital  one  evening  in 
May,  1884,  without  hat  or  coat.  He  stated 
he  had  been  fighting  with  another  man, 
and,  being  surprised  by  the  pohce,  had  run 
away  to  escape  being  taken  into  custody. 
In  running,  he  shpped  and  fell  on  his  left 
hand,  which  remained  immovably  fixed  in 
a  state  of  over-extension.  The  hand  was 
found  forced  back,  so  that  the  metacarpus 
formed  as  nearly  as  possible  a  right  angle 
with  the  dorsal  surface  of  the  forearm. 
The  first  phalanges  were  flexed  at  a  right 
angle  with  the  metacarpus,  and  the  middle 
and  terminal  phalanges  sUghtly  flexed. 
The  carpus  pressed  forward  the  tendons  in 
front  of  the  wi'ist,  but  beyond  this  there 
was  no  deformity.  The  cai'pus  had  become 
over-extended  on  the  radius  and  ulna  with- 
out ruptvure  of  the  lateral  ligaments,  and 
the  dorsal  surfaces  of  the  first  row  lay  in 
contact  with  the  articular  surface  of  the 
radius  and  the  inter-articular  cartilage. 
The  man  was  semi-intoxicated,  and  abso- 
lutely refiised  to  take  an  antcsthetic  or 
morphia.  Extension  by  the  aid  of  assistants. 
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■  over- extension  and_.:theil  flexion,  flexion  by 
the  aid  of  assistants-  and  by  bending  across 
the  knee,  were  all  tried  without  success.  The 
joint  was  absolutely  locked.  He  was  left 
for  the  night,' in  the  hope  that  when  his 
head  was  clearer  in  the  morning  he  would 
submit  to  an  anaesthetic,  but  on  this  being 
again  pressed  upon  him,  he  left  the  hospital 
unrelieved. 

The  treatment  of  dislocation  forwards 
or  backwards  is  to  extend  the  hand  by  grasp- 
ing the  pahn,  and,  as  the  lateral  ligaments 
have  been  ruptured,  little  difficulty  has  been 
foxmd  in  reducing  the  bones.  An  anterior 
splint,  reaching  from  the  bend  of  the  elbow 
to  the  middle  of  the  palm,  should  afterwards 
be  worn  for  three  weeks. 

Eadio-ulnae  Dislocations  at  thk 
Wrist  are  those  in  which  the  hand,  to- 
gether with  the  radius  and  triangular  fibro- 
cartilage,  become  displaced  from  the  ulna. 
They  are  described  by  some  authors  as 
luxations  of  the  lower  extremity  of  the 
ulna,  owing  to  the  prominence  assumed 
by  this  bone  when  the  hand  is  displaced 
from  it. 

As  a  compHcation  of  fracture  of  the 
radius,  displacement  at  the  lower  radio- 
ulnar joint,  either  partial  or  complete,  is 
frequent.  In  the  majority  of  CoUes's  frac- 
tm-es,  the  lower  end  of  the  ulna  is  unduly 
movable  and  prominent,  owing  to  partial 
dislocation  of  this  joint,  and  the  cases  in 
which  the  ulna  protrudes  through  the  skin 
are  almost  invariably  associated  with  fr'ao- 
tuie  of  the  radius.  There  are,  however, 
some  imcomplicated  cases  on  record.  The 
hand  and  radius  may  be  displaced  either 
forwards  or  hackwa/rds  from  the  ulna, 
without  fracture,  but  when  displaced  out- 
wwrds  it  appears  always  to  have  been  asso- 
ciated with  fracture  of  the  radius. 

Dislocation  forwa/rds  is  usually  caused 
by  forced  pronation.  It  has  been  produced 
in  children  by  lifting  them  by  the  hands 
when  pronated.  The  hand  is  found  in  a 
state  of  semi-pronation  and  adduction,  whilst 
the  lower  end  of  the  ulna  makes  a  very 
distinct  prominence  on  the  back  of  the 
wrist,  escaping  externally  to  the  extensor 
carpi  ulnaris,  and  riding  on  the  back  of  the 
radius,  so  that  the  wiist  is  narrowed.  In 
front  there  is  a  depression,  which  the  flexor 
carpi  ulnaris  is  seen  to  cross. 

To  reduce  the  dislocation,  pressure 
should  be  made  on  the  projecting  ulna  at 
the  same  time  that  the  hand  is  supinated. 
Should  there  be  a  tendency  to  reluxation, 
an  anterior  splint  should  be  applied,  and  a 
pad  to  keep  down  the  ulna. 


Dislocation  backwa/rds  is  rather  less 
frequent  than  dislocation  forwards.  It  has 
been  caused  by  forcing  the  hand  strongly 
into  a  state  of  supination.  The  hand  and 
radius  are  thrown  backwards,  and  the 
lower  end  of  the  ulna  forms  a  projection  in 
front  near  the  middle  of  the  wrist.  On  the 
back  of  the  wrist  the  deformity  is  charac- 
teristic, for  in  the  position  of  the  lower  end 
of  the  ulna  there  exists  a  well-marked  de- 
pression. The  hand  is  supinated,  and  the 
patient  lacks  the  power  of  pron9,ting  it. 

To  reduce  it,  the  hand  should  be  ab- 
ducted and  pronated,  at  the  same  time  that 
pressure  is  made  on  the  lower  end  of  the 
ulna. 

Complicated  Eadio-ulnab  Disloca- 
TioNS. — It  has  been  before  remarked  that, 
with  a  fracture  of  the  radius,  there  may  be  a 
great  displacement  at  the  radio-ulnar  joint, 
the  lower  end  of  the  ulna  sometimes  passing 
through  the  skin.  In  1882,  a  dissipated  old 
woman,  running  to  escape  from  a  vehicle, 
fell  on  both  palms,  and  was  brought  to 
Guy's  Hospital  with  a  simple  CoUes's  frac- 
ture of  one  wrist  and  a  compound  fracture 
of  the  other  radius,  complicated  with  pro- 
trusion of  the  lower  end  of  the  ulna  through 
the  skin,  just  externally  to  the  flexor  carpi 
ulnaris.  There  was  no  difficulty  in  re- 
duction, and  she  was  at  first  treated  as  an 
out-patient,  but  phlegmonous  erysipelas 
followed,  and  she  was  admitted  under  the 
writer's  care.  Much  sloughing  took  place, 
necessitating  amputation,  and  she  died  from 
exhaustion  and  degenerate  organs.  Some- 
what similar  cases  in  which  the  ulna  pro- 
jected through  the  skin,  in  one  case  at  the 
back  of  the  carpus,  and  in  another  on  the 
inner  side,  are  described  by  Cooper.  Godlee 
brought  before  the  Clinical  Society,  in  1883, 
a  case  of  compound  fracture  of  the  radius, 
complicated  with  projection  of  the  lower 
end  of  the  ulna  in  front  of  the  flexor  carpi 
lalnaris  tendon,  which  he  found  impossible 
to  reduce  untU  he  had  cut  down  upon,  and 
had  sawn  off,  the  articulating  surface  of  the 
bone.  Commenting  on  his  case,  he  remarked 
that  little  deformity  or  impairment  in  use- 
fulness resulted  from  excision  of  the  lower 
end  of  the  ulna — an  observation  previously 
made  by  the  v^riter  of  this  article  before 
the  same  society  in  1877,  when  exhibiting 
a  case  in  which  the  bone  had  been  excised 
for  tumour.  E.  Clement  Lucas. 

WRIST- JOINT,  Excision  of  the.  See 
Joints,  Excision  of. 

WEYNEOK.   See  Torticollis. 


XANTHOMA  (Synon.  Xanthelasma). 
Definition. — rare  affection  involving  the 
integument,  and  subsequently  the  .areolo- 
fibrous  structure,  due  to  the  presence  of  a 
peculiar  yeUow-coloured  growth,  or  deposit 
composed  of  cells  and  connective  tissue. 

Etiology. —  Additional  information  is 
much  needed  concerning  the  conditions  of 
the  body  which  predispose  to  and  determine 
this  rare  affection.  They  are,  however,  to 
be  associated  with  defective  vital  power  in- 
volving the  nutrition  and  growth  of  certain 
tissues.  It  has  been  considered  probable 
that  some  functional  disorders  of  the  liver, 
if  not  actual  stractural  disease,  may  stand 
in  causal  relationship  to  xanthoma,  not 
only  because  jaimdice  has  frequently  been 
associated  with  it,  but  also  for  the  reason 
that  organic  disease  of  the  Hver  has  fre- 
quently been  demonstrated  jpost  mortem 
to  have  co-existed  with  it. 

In  a  report  upon  twenty-eight  cases  of 
xanthoma  multiplex  in  adults,  published  in 
1882,  jaimdice  was  present  in  twenty-three 
instances,  while  diabetes  mellitus  existed 
in  one  only  of  the  remaining  five.  In  eight 
cases  of  the  same  disease  occxirring  con- 
genitaUy,  or  commencing  under  puberty, 
jaimdice  was  reported  to  be  enth'ely  absent. 
One  case  is  on  record  in  which  many 
organs  of  the  body  were  simultaneously 
diseased. 

It  is  obvious,  therefore,  that  as  yet  no 
one  morbid  condition  has  been  found  the 
constant  accompaniment  of  the  malady — 
indeed,  in  some  persons  no  disorder  of  the 
general  health  has  been  noticed.  Instances 
have  been  recorded  of  xanthoma  present 
at  birth  or  developing  in  early  infancy. 
Heredity  has  been  proved  to  be  an  oc- 
casional factor  in  the  disease. 

Among  the  conclusions  derivable  from 
the  study  of  the  above-mentioned  cases  of 
xanthoma  multiplex,  it  may  be  noted  that, 
etiologically,  the  cases  occurring  before 
puberty  differ  from  those  in  adult  Hfe  in 
having  no  traceable  connection  with  jaun- 
dice or  hepatic  disease,  they  are  probably 
to  an  extent  hereditary  and  may  be  con- 
genital, moreover  they  do  not  affect  the 
eyelids,  but  involve  other  regions ,  of  the 
trunk  and  extremities.  It  may  also  be 
observed  that,  in  four-fifths  of  the  cases 
of  xanthoma  multiplex  commencing  after 


puberty,  chronic  jaundice  from  obstruction 
of  bile-ducts  existed,  while  in  several  of  the 
remainder  there  had  been  no  disorder  of 
health.  Lastly,  in  these  the  eyelids  were 
almost  constantly  involved,  and  were  gene- 
rally the  starting-point  of  the  disease. 

Spontaneous  disappearance  has  been 
noted.  The  sexes  would  seem  to  be  about 
equally  affected.  A  case  has  recently  been 
reported  exhibiting  the  plane,  tubercular, 
and  tuberose  varieties  of  the  disease  with 
perfect  symmetry,  except  for  a  corymbose 
band  on  the  right  side  of  the  trunk  in  the 
trajectory  of  some  cutaneous  nerves,  and 
possibly  determined  by  a  zona.  The  patient 
was  a  man  forty-four  years  of  age,  and  had 
an  enlarged  Hver  with  jaundice  of  twelve 
years'  standing,  which  had  greatly  darkened 
the  skin  and  was  attended  with  pruritus. 
The  xanthoma  had  developed  in  four  years, 
and  commenced  in  the  gluteal  region.  A 
trace  of  sugar,  but  no  albumen,  was  found 
in  the  urine. 

Anatomical  Cha/racters. — Xanthoma  is 
a  benign  growth  or  deposit  in  the  cutan- 
eous, mucous,  and  serous  structures,  and 
occasionally,  as  aforesaid,  in  the  subjacent 
areolo-fibrous  tissue.  On  microscopical 
examination,  it  is  evident  that  the  opaque 
yeUow  colour  is  produced  by  masses  of  a 
substance  composed  of  cells  of  irregular 
form  and  size,  round,  oval,  triangular,  or 
rod-shaped,  which  later  may  undergo  de- 
generation, and  give  rise  to  a  crystalline 
appearance  in  their  midst,  or  to  a  fatty 
metamorphosis  with  cholesterine  plates. 
These  cells  are  contained  in  an  areolar 
network  of  connective  tissue. 

Description. — Xanthoma  presents  it- 
self :  (1)  as  isolated  tubercles  or  nodules — 
X.  tuberosimi;  (2)  as  smooth  laminsB  or 
plates — X.  planum. 

In  the  tuberous  variety  the  tubercles  are 
of  a  yellow  colour,  isolated  or  grouped, 
smooth,  and  conveying  a  soft  or  somewhat 
elastic  sensation  to  the  touch.  The  planar 
variety  occurs  in  the  form  of  defined  yellow 
patches  or  pMques.  Upon  the  pahn,  a 
linear  an-angement  may  be  present,  cor- 
responding to  the  natm-al  markings  or 
creases. 

"When  it  occurs  in  both  its  forms,  the 
term  X.  multiplex  is  apjjlied.  Xanthoma 
upon  the  eyelids  (X.  palpebrai-um)  is  known 
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by  the  presence  of  more  or  less  elevated, 
rounded,  or  oblong  spots  of  yellow  colour, 
soUtary  or  multiple.  It  has  a  remarkable 
predilection  for  the  inner  angle  of  the 
upper  eyeHd,  where  it  generally  commences, 
is  often  symmetrical,  and  later  attacks  the 
inner  angle  of  the  lower  lid. 

Occasionally,  in  severe  cases,  the  whole 
palpebral  aperture  may  be  surrounded  by 
a  series  of  these  patches  more  or  less  closely 
arranged.  The  presence  of  granules  occa- 
sionally upon  the  sm-face  with  punctated 
apertures,  corresponding  to  enclosed  fol- 
hcles,  has  given  rise  to  the  term  X.  granu- 
losum  as  descriptive  of  this  variety.  Un- 
irritated,  they  are  painless. 

Inflammatory  symptoms  are  absent, 
and  the  surrounding  skin  has  a  brownish 
or  pigmented  appearance.  While  the  dis- 
ease was  originally  observed  upon  the  eye- 
lids, recorded  instances  have  proved  its 
existence  on  the  pakns,  soles,  knuckles, 
ears,  elbows,  face,  back,  abdomen  and  penis, 
&c.  The  mncous  membrane  of  the  Hps, 
palate,  tongue,  also  the  trachea,  bile-ducts, 
sub-peritoneal  tissue  of  abdomen,  and  some 
abdominal  organs,  have  been  implicated. 

Diagnosis, — The  position  and  arrange- 
ment, colour,  structure  and  general  charac- 
xers  as  described  will  suffice  to  determine 
the  affection,  no  other  cutaneous  disease 
having  any  approximate  resemblance  to 
it.  The  course  it  pursues  is  essentially 
chronic. 

Prognosis. — The  growth  is  compara- 
tively unimportant  except  for  its  appear- 
ance. Internal  remedies  have  no  effect 
upon  it.  Spontaneous  disappearance  has 
occurred. 

Treatment. — The  general  health  and 
requirements  of  the  patient  should  be 
attended  to,  and  disordered  functions  re- 
gulated, &c.  However,  local  measures,  and 
of  these  the  use  of  caustics  and  removal 
with  the  knife,  alone  can  effectually  dis- 
pose of  the  disease,  should  it  be  deemed 
expedient  to  interfere.  Much  caution 
should  be  exercised  about  the  eyelids  if 
surgical  means  be  adopted,  on  account  of 
possible  after -contraction. 

J.  Herbert  Stowers. 

XERODERMA,  or  ATROPHO- 
DERMA PIGMENTOSUM.— De^wiiSion. 
A  disease  of  congenital  origin  characterised 
by  a  pigmented  atrophy  of  the  skin,  and 
the_  development  of  papillomatous  tumours 
which  may  become  cancerous. 

Etiology. — Nearly  aU  the  cases  recorded, 
less  than  forty  in  number,  have  commenced 
in  the  second  year  of  life ;  both  sexes  are 


equally  liable,  but  generally  when  several 
members  of  the  same  family  are  attacki  ' 
as  often  happens,  it  selects  either  the  gii ; 
or  the  boys,  but  not  both.  Although  there 
is  evidently  some  congenital  prediBposition, 
the  disease  does  not  develop  for  some  time 
after  bii-th.  It  cannot  be  ascribed  to  here- 
dity or  defects  in  hygiene,  but  exposiure  to 
the  sun  has  been  thought  to  be  an  exciting 
influence.  Its  real  cause,  however,  is  un- 
known. 

Symptoms.  —  The  children  are  bom 
healthy,  and  no  defect  is  noticed  until  the 
second  year,  when  freckle-like  pigmentation 
of  aU  shades  of  Ught  and  dark  brown  occurs, 
sometimes  preceded  by  erythematous  pa- 
pules, and  limited  to  the  exposed  parts  of 
the  body. 

Telangiectases  develop  between  the 
freckles,  and  subsequently  undergo  ob- 
literation and  leave  the  skin  white  and 
atrophic,  lilje  a  thin  scar.  The  pigment- 
spots  enlarge  and  get  a  deeper  tint,  and 
warts  develop  on  them  like  those  of  the 
aged,  and  from  these  papillomatous  tu- 
mours arise,  which  fungate,  and  may  form 
masses  as  large  as  an  orange  ;  or  less  raised 
ulcerated  patches  occur,  covered  with  blood- 
crusts.  These  tumours  and  ulcers  may  be- 
come epitheliomatous,  and  lead  to  the  death 
of  the  patient.  The  eyes  are  often  affected 
with  conjimctivitis  and  pannus,  and  the  con- 
stant discharge  causes  some  of  the  ulcers, 
owing  to  the  pus  becoming  inoculable.  The 
general  health  is  quite  good  unless  the 
discharge  becomes  profuse  or  cancer  de- 
velops. Death  has  occurred  about  puberty 
in  many  instances,  but  others  have  reached 
adult  Life. 

Diagnosis.  —  If  all  the  symptoms  be 
taken  into  account,  and  the  history  of  their 
development  is  knovm,  no  difficulty  can 
occur,  as  it  is  only  in  some  features  that  it 
can  resemble  lupus  or  atrophic  scleroderma, 
while  the  rest  are  very  different. 

Treatment. — Nothing  can  be  done  in  the 
way  of  cure,  but  the  progress  can  be  de- 
layed by  careful  attention  to  the  eyes,  pro- 
tecting them  and  bathing  them  frequently 
with  boracic  acid  lotion.  The  ulcers  should 
be  scraped  with  a  sharp  spoon  if  fungating, 
and  healed  by  the  usual  means  for  ulcers, 
and  the  tumom-s  removed ;  fresh  ulcers  can 
usually  be  healed  by  removing  the  crust, 
and  dressing  them  with  an  ointment  of  am- 
moniated  mercury,  gr.  x.  to  the  ounce  of  lard, 
or  sometimes  boracic  acid  ointment,  gr.  x. 
to  the  ounce,  is  preferable.  No  internal 
medication  has  any  direct  effect,  but  tonics 
and  cod-liver  oil  may  be  requii-ed. 

H.  Radcliffe  Crockee, 
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XEROSIS  or  XEROPHTHALMOS. 

Causes  and  Fathology. — Granular  ophthal- 
mia; diphtheritic  ophthalmia;  improper  use 
of  caustic  apphcations.  Conjunctival  xerosis 
may  also  occiu:  as  a  primary  disease,  espe- 
cially in  young  childi'en,  and  then  leads  to 
total  destruction  of  the  eye  by  ulceration  of 
the  cornea,  &c.,  while  the  patients  die  of 
general  malnutrition.  In  a  case  of  this 
kind  the  presence  of  micro-organisms  has 
been  demonstrated  in  the  conjunctiva,  and 
similar  bodies  were  found  in  the  pelves  of 
the  kidneys.  A  remarkable,  and  as  yet 
unexplained,  association  of  night-blindness 
with  conjunctival  xerosis  is  sometimes  seen 
sporadically  or  epidemically,  the  latter 
chiefly  in  foreign  barracks  and  prisons. 
In  this  form  of  the  affection,  similar  baciUi 
have  been  found  in  the  conjimctiva. 

Symptoms  cmd  Diagnosis. — This  is  a 


dry,  lustreless  condition  of  the  conjunctiva. 
Whitish-grey  epitheUal  scales  come  away 
from  the  mucous  membrane,  which  is  con- 
tracted in  extent.  This  contraction  may  be 
ascertained  by  drawing  down  the  lower  hd, 
when  the  inferior  fornix  will  be  found  to 
have  almost  disappeared,  and  the  degene- 
rated conjimctiva  to  stretch  across  from  the 
margin  of  the  lower  hd  to  the  margin  of  the 
cornea.  The  cornea  takes  part  in  the  pro- 
cess, its  epithehmn  losing  its  lustre,  with 
consequent  defect  of  vision.. 

Treatment. — There  is  no  cure  for  this 
condition.  Palliation  of  the  distressing 
symptoms  alone  can  be  attempted.  Col- 
lyria  of  milk  and  glycerine,  to  which  may 
be  added  some  bicarbonate  of  soda,  are 
the  most  useful  apphcations,  and  the  eyes 
should  be  carefully  protected  from  all  irri- 
tating influences.  H.  R.  Swanzy. 
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tumours,  i.  92 
AiiTERTES,  Diseases  of,  i.  87 

arteritis,  acute  and  chronic,  i.  88 

atrophy,  i.  91 

calcification,  i.  91 

endarteritis,  i.  88 

fatty  degeneration,  i.  91 

hypertrophy,  i.  91 

periarteritis,  i.  90 

syphilitic  arteritis,  i.  90  ;  ii.  555 
Arteries,  ligation  of.    See  Surgical  Anatomy 

and  Ligation  of  Arteries. 
Arteries,  Bupture  of,  i.  92 

subcutaneous,  without  fracture,  i.  93 
ARTERifJS,  Wounds  of,  i.  93 

axillary,  i.  120  , 

brachial,  i.  86 

branches  of  external  carotid,  i.  238 
femoral,  i.  524 
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Arteries,  Wounds  of,  gluteal,  i.  607 

occipital,  i.  135 

palmar  arch,  ii.  160 

plantar  arteries,  ii.  218 

popliteal,  ii.  235 

posterior  auricular,  i.  135 

princeps  cervicis,  i.  135 

puhnonary,  ii.  268 

tibial,  ii.  624 

vertebral,  i.  135 
Arteriotomy,  i.  97 
Arterio-venous  Aneurism,  i.  97 

causes,  i.  97 

diagnosis,  i.  98 

pathology,  i.  98 

symptoms,  i.  98 

treatment,  i.  99 

in  arm,  86 

in  orbit,  ii.  133 
Arterio-venous  communication  between  internal 

carotid  artery  and  cavernous  sinus,  ii.  127 
Arteritis,  i.  87 

syphilitic,  i.  90  ;  ii.  555 
Artery  Forceps,  i.  100 
Arthritis,  acute,  of  infants,  i.  471 

chronic  rheumatic,  i.  293 

gouty,  i.  850 

traumatic,  i.  859 
Arthropathy,  tabetic,  i.  851.    See  CJiarcot's 

Disease,  i.  272 
Articular  Cartilage,  Diseases  of,  i.  100,  846 ; 

ii.  673 
Artificial  Anus,  i.  101 

drum,  i.  423 

leech,  i.  289 

limbs,  i.  104 

pupil,  i.  817,  827 

in  operations  for  cataract,  i.  251 

respiration,  ii.  525 

Duchenne  on  faradisation  in,  ii.  626 
Howard's  method,  ii.  525 
Sylvester's  method,  ii.  525 

velum  palati,  i.  315 
Ascites,  diagnosis  of,  ii.  150 
Aseptic  operation,  details  of  an,  i.  74 
Aspermatism,  ii.  476 
Asphyxia,  i.  524 
Aspiration,  i.  107 

in  empyema,  i.  455 

in  ovarian  disease,  ii.  151 

in  pericardial  elTusion,  i.  107 

in  retention  of  urine,  i.  150 

in  strangulated  hernia,  i.  108 

in  tympanitis,  i.'  107 
Aspirator,  i.  108 
Assalini's  forceps,  i.  100 
Assistants  in  amputation,  i.  51 
Asthenopia,  i.  108 

accommodative,  i.  108 

muscular,  i.  109 

nervous,  i.  110 

from  railway  injury,  ii.  79o 
Astigmatism,  i.  110  ;  ii.  328 
Astragalus,  caries  of  the,  ii.  ."iO? 

dislocations  of  the,  i.  Ill) 
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Astragalus,  proper  dislocations  of  the,  i.  110 

excision  of  the,  ii.  567 

fracture  of  the,  i.  553 
Asylums  for  the  blind,  i.  162 
Athelia,  ii.  74 
Atheroma,  i.  88 
Atlieromatous  ulcer,  i.  89 
Atlanto-axial  disease,  i.  230 
Atlas,  fracture  and  dislocation  of,  i.  131 
Atonic  relaxation  of  uvula,  ii.  755 
Atony  of  bladder,  i.  142 

of  rectum,  ii.  310 
Atresia  Ani,  i.  112 

vaginae,  ii.  769 
Atrophoderma  pigmentosum,  ii.  824 
Atrophi,  i.  114 

of  arteries,  i.  91 

of  articular  ends  of  long  bones,  i.  115 

of  muscle,  i.  115  ;  ii.  28 

of  optic  nerve,  ii.  110 

of  tongue,  ii.  631 
Atropia  in  treatment  of  iritis,  i.  822 
'  Attacks  of  the  stone,'  ii.  483 
Auditory  nerve,  injuries  of,  i.  183 
Auditory  meatus,  eczema  of  the,  i.  434 

foreign  bodies  in  the,  i.  418 

inflammation  of  the,  i.  417 
Auditory  vertigo,  i.  419 
Aural  catarrh,  i.  421 

exostoses,  i.  116 
Avulsion  of  toe-nail,  i.  798 

of  tonsil,  ii.  646 
Axilla,  i.  117 

abscess  in  the,  i.  118 

cellulitis  of  the,  i.  118 

tumours  in  the,  i.  119 

wounds  of  the,  i.  120 
AxiLiAEY  Artery,  Surgical  Anatomy  of  the, 
i.  121 

aneurism  of,  i.  122 

wounds  of,  i.  120 
Axis,  fracture  and  dislocation  of,  i.  131 
Azoospermism,  ii.  476 

Bacilli  of  leprosy,  i.  447 

of  lupus,  i.  959 
Baciilds,  i.  123 

Bacillus  anthracis,  i.  124  ;  ii.  3,  421,  422 
action  of  different  antiseptics  on,  i.  78 
tuberculosis,  ii.  666,  668 

Back  and  Spine,  Injuries  of  the,  i.  124 

concussion  of  spinal  cord,  i.  134  ;  ii.  296 
fractures  and  dislocations  of  spine,  i.  130 
intraspinal  hsemorrhage,  i.  128 
laceration  of  membranes  and  traumatic 

meningitis,  i.  129 
punctured  wounds,  i.  134 
railway  injuries,  i.  126  ;  ii.  296 
sprains,  i.  125 

Bacteria,  influence  of,  on  wounds,  i.  71 

Bacterium,  i.  135 

Baker,  Morrant,  operation  for  removal  of 
tongue,  ii.  640 
tracheotomy  tube,  ii.  659 
Balanitis,  i.  136 
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Balano-posthitis,  i.  136 

Baldness,  i.  672.    See  Alopecia  Areata,  i.  33 

Bandages,  i.  137 

compound,  i.  140 

immovable,  i.  779 

simple,  i.  137 

triangular  (Esmarch's),  i.  140 
Barbadoes  leg,  i.  441 

Barnes's  crescent  vaginal  speculum,  ii.  461 
Barwell's  indications  for  distal  ligature  in 

aortic  aneurism,  i.  82 
Base  of  skull,  fracture  of,  ii.  455 
Basedow's  disease,  ii.  613 
Bath,  calomel  vapour,  i.  216 

continuous  warm,  in  treatment  of  burns, 
i.  208 

in  treatment  of  phagedcena,  ii.  206, 546 
Battey's  operation.    See  Ocyphoredoiiiy,  ii.  99 
Bavarian  splint,  i.  780 
Bayonet  wounds,  ii.  364 
Beard,  ringworm  of  the,  ii.  534 
Bedsores,  i.  141,  582 

in  fracture  of  the  spine,  i.  134 
Bees,  stings  of,  ii.  478 
Belladonna,  eruption  from,  ii.  16 

in  the  treatment  of  spermatorrhoea,  ii.  467 
Bellocq's  Sound,  i.  141 
Bertrandi,  suture  of,  or  fold  sutm'e,  ii.  529 
Biceps  culiiti  muscle,  contraction  of  the,  i.  85 

rupture  of  the,  i.  86 
Bigelow  on  dislocation  at  the  hip,  i.  733 
'  Bistournage,'  Chauveau's  experiments  on, 

i.  794 
Bistoury,  i,  142 
Bites  of  insects  and  reptiles. 

See  Bites  of  Venomous  Serpents,  ii.  783 
Stings  of  Insects,  ii.  478 
Bivalve  specula,  ii.  461 
Black  cataract,  i.  248 
Black  eye,  i.  686  ;  ii.  456 

tongue,  ii.  635 
Bladder,  Atony  of  the,  i.  142 

cancer  of  the,  i.  155 

catarrh  of  the,  i.  145 

extroversion  of  the,  i.  425 

fistulous  opening  into  the. 

See  Becto-vcsical  Fistula,  ii.  308 
Vaginal  Fistulm,  ii.  773 

foreign  bodies  in  the,  i.  563 

gunshot  wounds  of  the,  i.  647 

hsemorrhage  from  the,  i.  658 

imperfect  evacuation  of  the,  i.  143 

inflammation  of  the,  acute  and  chi'ouic, 
i.  145 

neuralgia  of  the,  i.  149 
paralysis  of  the,  in  injury  to  the  spine, 
i.  133 

puncture  of  the,  i.  150 

rupture  of  the,  i.  161 

sacculation  of  the,  ii.  253 

tumours  of  the,  i.  154 
Blebs.    See  Bulla;,  i.  199 
Bleeding  in  head  injuries,  i.  687  ;  ii.  456 
Blcnnorrhagia.    Sec  Gonorrhcea,  i.  610 
Blennorrhoea  neonatorum,  i.  352 


Index  of 


Blepharitis,  i.  507 

Blepharoplasty,  i.  430,  470 

Blepharospasm,  i.  509 

Blind,  suitable  occupations  for  the,  i.  162 

asylums  for  the,  i.  162 
Blind-boU,  i.  164 
Blindness,  i.  157 

distribution  of,  i.  157 

etiology  of,  i.  159 

preventibility  of,  i.  161 
Blisters,  i.  162 

Blood,  morbid  conditions  of  :  in  chyluria,  i.  300 

in  erysipelas,  i.  477 

in  hffimophilia,  i.  659 

in  inflammation,  i.  788 

in  pui-pura,  ii.  273 

in  pyaemia,  ii.  278 

sources  of,  in  hsematuria,  i.  658 
Blood-cy^ts,  electrolysis  in  treatment  of,  i.  440 
Blood-ferment  poisoning,  ii.  367 
Bloodless  method  of  operating,  i.  489 
Blood-letting,  i.  162 

See  Arteriotomy,  i.  97 
Cupping,  i.  389 
Leeches,  i.  918 
Venesection,  ii.  782 
Blue  pus,  ii.  521 
Boils,  i.  163 

in  diabetes,  i.  401 

from  poisoned  wounds,  ii.  226 
Bone-disease,  Diagnosis  of,  i.  165 
Bone-grafting,  i.  617 
Bone-setting,  i.  167 
Bone,  tumours  of,  ii.  683 
Bones,  Diseases  of :  abscess,  i.  17  ;  ii.  145 

carcinoma,  ii.  693 

caries,  i.  226 

cystic  tumours,  ii.  692.  See  also  Diseases 

of  tlie  Jaws,  i.  835 
enchondroma,  i.  465  ;  ii.  683 
exostosis,  i.  491 
fragilitas  ossium,  i.  572 
hydatids,  ii.  692 
leontiasis  ossea,  i.  924 
necrosis,  ii.  43 
osteo-aneurism,  ii.  134 
osteoma,  ii.  135 
osteomalacia,  ii.  136 
osteomyeUtis,  ii.  138 
osteoporosis,  ii.  140 
ostitis,  ii.  144 
ostitis  deformans,  ii.  146 
periostitis,  ii.  193 

pulsating  tumours,  ii.  134,  689,  G93 
sarcoma,  ii.  685 
scrofulous  affections,  ii.  398 
tubercular  disease,  ii.  670 
Bones,  gunshot  wounds  of,  i.  634 

morbid  changes  in :  in  chronic  rheumatic 
arthritis,  i.  296 
in  rickets,  ii.  356 
Bougie,  use  of,  in  stricture  of  the  oesophagus, 

ii.  99 
Bougies,  i.  169 

BouioNNiERE,  The  Operation  of,  i.  170  ;  ii.  258 
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Bow-leg,  i.  171 

Bowman's  operation  for  lacrymal  obstruction, 
i.  880 

Bozeman's  Operation,  i.  172 
Beaohial  Artery,  Surgical  Anatomy  and  Liga- 
tion of  the,  i.  173 
wound  of  the,  i.  86 
Brachial  plexus,  seat  of  election  for  exposure 

of  the,  ii.  73 
Brain,  Abscess  of  the,  i.  461 
Compression  of  the,  i.  172 
Concussion  of  the,  i.  174 
gunshot  wounds  of  the,  i.  639 
Hernia  of  the,  i.  175 
traumatic  inflammation  of  the,  i.  459 
Brain-substance,  escape  of,  in  head  injuiy, 
i.  688 

Brasdor's  operation  for  aneurism,  i.  60,  176 
Breast,  Tumours  of  the.  Diagnosis  of,  i.  191 
Breast,  Female,  Diseases  of  the,  i.  176 

abnormalities  of  secretion,  i.  176 

abscess,  i.  177 

cancer,  i.  184 

hypertrophy,  i.  177 

inflammatory  affections,  i.  177 

neuralgia,  i.  177 

syphiUtic  disease,  i.  181 

tumours  (non-cancerous),  i.  181 
Breast,  male,  diseases  of  the,  i.  191 
Breast,  excision  of  the,  i.  192 
Bridle  stricture,  ii.  498 
Broad  Ligaments,  Diseases  of  the,  i.  194 
Bromidrosis,  i.  195 
Bromine,  as  a  caustic,  i,  263 

eruption  from,  ii.  15 
Bronchi,  foreign  bodies  in  the,  i.  560 
Bronchocele,  ii.  613 

Bronchotomy.  , 

See  Laryngotomy,  i.  890 
Tracheotomy,  ii.  654 
Bronzing  of  Addison's  disease,  i.  283 
Bruises,  i.  195 
■  Bruit  in  aneurism,  i.  57,  61 
Brush-Burn,  i.  196 
Bryant's  Splint,  i.  197 

ilio-femoral  triangle,  i.  529,  720 

rectal  speculum,  ii.  461 

tracheotomy  tube,  ii.  659 
Bubo,  i.  197,  962  ;  ii.  543 
BuBON  d'Emblbe,  i.  198 
Bubonocele,  i.  198,  799 
Buchanan's  cheiloplastic  operation,  i.  278 

Eectangular  Staff,  i.  198 
Buffer  accidents,  ii.  294 
BuLLffl,  i.  199 
Bullet  bubo,  ii.  543 
Bullet  wounds,  i.  626 
Bunion,  i.  199 
Burns,  i.  200 

amputation  in,  i.  208 

cicatricial  deformities  from,  i.  208,  303 

classifications  of,  i.  200 

duodenal  ulcer  in,  i.  205 

modes  of  death  from,  i.  204 

prognosis  of,  i.  203 
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BuiiNa,  treatment  of,  i.  20G 

visceral  congestion  from,  i.  204 
of  cornea,  i.  379 

Bursa,  subgluteal,  enlargement  ami  siippuva- 
tion  of  the,  i.  COO 

BuBsa;,  Affections  of,  i.  208 
tuberculosis,  ii.  677 

Bdtchek's  Saw,  i.  211 

Button  Sutoee,  i.  76,  211 ;  ii.  529 

Cachexia  in  cancer,  ii.  7 
Cachexia  strumipriva,  ii.  611 
Cacolet,  i.  45 

Cadaveric  Waets,  i.  212  ;  ii.  226 
C^sAEEAN  Section,  i.  212 
Calabar  bean  in  tetanus,  ii.  599 
Calcaneo-astragaloid  joint,  dislocation  of  foot 

at  the,  i.  553 
Calcaneum,  causes  of,  ii.  565 

fracture  of,  i.  1,  554 
Calcareous  degeneration  of  arteries,  i.  91 

of  thrombi.    See  Phlebolith,  ii.  216 
Calcification,  i.  213  , 

of  arteries,  i.  91,  218 

of  cataract,  i.  244 

of  new-growths,  i.  214 

of  veins,  i.  213 
Calculous  deposits,  i.  216  ;  ii.  732 
Calculus,  intestinal,  i.  808 

prostatic,  ii.  250 

renal,  ii.  52 

salivary,  ii.  336 

urethral,  ii. 
Calculus,  Ueinaby,  i.  215 

alternating,  i.  215 

carbonate  of  lime,  i.  215 

cystic  oxide,  i.  215 

fusible,  i.  215 

mulberry,  i.  215 

phosphate  of  lime,  i.  215 

triple  phosphate,  i.  215 

uric  acid,  i.  215 

xanthic  oxide,  i.  215 
Calculus,  vesical. 

See  Sione  in  the  Female  Bladder,  ii.  482 
Stone  in  the  Male  Bladder,  ii.  482 
Callaway's  test  in  dislocation  of  the  shoulder, 

ii.  442 
Callus,  i.  571 

Calomel  Vapoue  Bath,  i.  216  ;  ii.  563 
Canaliculi,  obstruction  of  the,  i.  877 

probing  of  the,  i.  880 

slitting  of  the,  i.  880 
Canalisation  of  Clot,  i.  216 
Canalisation  op  the  Prostate,  i.  216 
Cancee. 

See  Carcinoma,  i.  220 

Malig7iant  Tumours,  ii.  5 
Sarcoma,  ii.  369 

diagnosis  of,  from  aneurism,  i,  57 

'  en  cuirassc,'  i.  180  ;  ii.  391 

in  old  age,  ii.  98 

of  scar-tissue,  i.  306 
Canceu  of  the  axilla,  i.  119 

of  the  bladder,  i.  155 


Canceu  of  bone,  ii.  685,  693 

of  the  breast,  i.  184 

of  the  eye,  ii.  112,  122,  341 

of  the  jaws,  i.  836 

of  the  larynx,  i.  895 

of  the  lips,  i.  932 

of  lymphatic  glands,  i.  966 

of  the  nose,  ii.  77 

of  the  oesophagus,  ii.  94 

of  the  penis,  ii.  183 

of  the  i^harynx,  ii.  212 

of  the  j)rostate,  ii.  250 

of  the  rectum,  ii.  314 

of  the  scrotum,  ii.  405 

of  the  skin.  See  Rodent  Ulcer  under  Car- 
cinoma, i.  222 

of  the  testis,  ii.  589 

of  the  tongue,  ii.  638 

of  the  tonsil,  ii.  647 

of  the  uterus,  ii.  751 
Canceum  Deis,  i.  217 
Canities,  i.  673 
Canquoin's  paste,  i.  263 
Canthoplasty,  i.  470 
Capelline  bandage,  i.  138 
Capillaries,  changes  in,  during  inflammation, 
i.  789 

Carbolic  acid,  as  an  antiseptic,  i.  72,  78 

eruption  from  local  application  of,  ii.  16 
Carbolised  catgut,  i.  73 

gauze,  i.  73 

silk,  i.  73 
Carbonate  of  lime  calculus,  i.  215 
Caubuncle,  i.  219 

facial,  i.  220 
Caecinoma,  i.  220 

adeno-carcinoma,  i.  226 

colloid,  i.  225 

cylindrical-celled,  i.  226 

encephaloid,  i.  225 

epithehoma,  i.  221 ;  ii.  701 

rodent  ulcer,  i.  222 ;  ii.  700 

scirrhus,  i.  225 

spheroidal-celled,  i.  221 

dissemination  of,  \ 

glandular  affection  of, 

interference  of,  with  ge 
neral  health, 

local  recurrence  of,  after 


See  Malignant 
Tumours,  ii.  6 


excision, 
mode  of  growth  of, 
Carden's  amputation  at  knee-joint,  i.  872 
Cabies,  i.  226 

necrotica,  i.  227 
sicca,  i.  227 
Caries  of  metatarsal  bones,  ii.  569 
of  tarsal  bones,  ii.  565 
of  teeth,  i.  234 
Cabies  of  the  Spine,  i.  228 
diagnosis  of,  i.  231 
pathology  of,  i.  229 
treatment  of,  i.  232 

hammock  method,  i.  233 
Sayre's  plaster  jacket,  i.  232 
Walker's  recumbent  method,  i.  233 
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Caeotid  Abteries,  Aneurism  of  the,  i.  235 
common  carotid,  i.  235 
external  carotid,  i.  236 
internal  carotid,  i.  236 
Sm'gical  Anatomy  and  Ligation  of  the 
common  carotid,  i.  237,  238 
external  carotid,  i.  237 
Carotid  artery,  the  common,  ligature  of,  for 
htemorrhage,  i.  238 

for  orbital  aneurism,  ii.  131 
for  punctured  wound  in  neck,  i.  135 
Carotid  Artery,  the  External,  wounds  of 

branches  of  the,  i.  238 
Carpal  Bones,  Dislocations  of  the,  i.  239 

fractures  of  the,  i.  676 
Carpus,  dislocation  of  the,  ii.  821 

diagnosis  of,  i.  679 
Cash's  Splint,  i.  240 
Carriage  of  wounded,  by  hand,  i.  43 
by  railway,  i.  45 
by  stretcher,  i.  44 
by  waggon,  i.  45 
Carron  oil,  i.  207 
Carte's  compressor,  ii.  652 
Cartilages,  Articular,  Diseases  of,  i.  100 

changes  of,  in  osteo-arthritis,  ii.  134 
Cartilages,  laryngeal,  in  syphilis,  ii.  905 
in  tuberculosis,  ii.  909 
fractures  of,  i.  884 
Cartilages,  loose,  in  joints,  i.  953 
semilunar,  displaced,  ii.  603 
Cartilages,  costal,  fractures  of,  i.  381 
Cartilaginous  tumours. 

See  Enchondrovia,  i.  465 
Parotid  Tumour,  ii.  165 
Castpation,  i..240 

for  chronic  swelling  of  testis,  ii.  685,  587 
for  neuralgia  of  testis,  ii.  589 
of  retained  testis,  ii.  595 
Cataract,  i.  241 

anterior-polar,  i.  243 
black,  i.  248 
diabetic,  i.  247 
hard,  i.  250,  254 
lamellar,  i.  248 
nuclear,  i.  251 
primary,  i.  241 
secondary,  i.  243 
senile,  i.  246 
soft,  i.  250 
traumatic,  i.  243 
causes  and  pathology  of,  i.  241 
Cataract,  Treatment  of,  i.  250 

operative  treatment :  accidents,  compli- 
cations, and  difficulties  of,  i.  258 
extraction  by  flap  operation,  i.  255 
by  linear  operation,  i.  253 
by  needle  operation,  i.  252 
by  peripheral  linear  (Von  Graefe's) 

operation,  i.  256 
by  solution,  i.  252 
by  suction,  i.  254 
iridectomy  in  operation  for  catalract.i.  251 
iridodesis  in  operation  for  cataract,  i.  252 
iridotomy  in  operation  for  cataract,  i.  252 


Cataract,  Treatment  of :  palliative,  i.  250 

therapeutic,  i.  250 
Cataract-Glasses,  i.  261 
Catarrh  of  bladder,  i.  143,  145 

of  ear,  i.  421 

laryngeal,  i.  884 
Catarrhal  conjunctivitis,  i.  348 

pharyngitis,  ii.  209 

stomatitis,  ii.  479 

tonsillitis,  ii.  644 
Catgut  Hgatures,  i.  73,  928 
Catheter,  i.  261 

female,  i.  521 
Catheter  fever,  ii.  723 
Catheterism,  i.  262 

of  Eustachian  tube,  i.  416 

forcible,  of  prostate,  i.  216 

of  lacrymal  passages,  i.  880 

in  prostatic  hypertrophy,  ii.  253 
Catlin,  i.  262 
Caustics,  i.  262 

use  and  mode  of  application  of,  i.  264 

in  treatment  of  abscess,  i.  264 
of  cirsoid  aneurism,  i.  311 
'  Caustique  Filhos,'  i.  262 
Cautery,  i.  265 

actual,  i.  265 

galvanic,  i.  266 

Paquelin's,  i.  267 
Cavernous  angeioma,  i.  967 
CeUulitis,  i.  267 

from  poisoned  wound,  ii.  225 
Centipedes,  bites  of,  ii.  478 
CephaUioematoma,  ii.  18,  379 
Cerebral  abscess,  i.  461 

after  gun-shot  injury,  i.  640 
Cerebral  aneurism,  ii.  126 
Cerebral  disease  in  syphilis,  ii.  555 
Cerebro-spinal  fluid,  escape  of,  in  head  injury, 

i.  687  ;  ii.  456,  457 
Cerebrum,  areas,  motor  and  non-motor,  of, 

i.  684 

Cervical  aneurism  and  tumours,  diagnosis  of, 

ii.  41 

Cervical  vertebraa,  disease  of.    See  Caries  of 

the  Spine,  i.  228  ;  ii.  345 

dislocations  and  fractures  of,  i.  131 
Cervix  uteri,  amputation  of  the,  i.  268 

laceration  of  the,  i.  451 

stenosis  of  the,  i.  269 
Chair-back  palsy,  ii.  28 
Chalazion,  i.  506 
Chancre,  i.  270  ;  ii.  543 

of  finger,  i.  541 

of  lip,  i.  932 

of  nipple,  ii.  75 

of  vulva,  ii.  809 
Charbon.    See  Malignant  Pustule,  ii.  2 
Charcot's  acute  bed-sore,  i.  141 
Charcot's  Disease,  i.  272,  851 

of  hip,  i.  720 

relation  between,  and  chronic  rheumatic 
arthritis,  i.  274 
Charcot's  views  on  iiillucnce  of  locality  on 
results  of  cerebral  lesion,  i.  684 
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Cheek,  Fissui-e  oi  the,  1.  275 

gangrene  of  the.  See  Cancrum  Oris,  i.  220 
Cheek-compressor,  i.  672 
Cheiloplasty,  i.  276 
Cheloid.    See  Keloid,  i.  305 
Chest,  Injuries  of  the.  General  Diagnosis  of, 
i.  278 

See  EmpJvysema,  i.  453. 

Fracture  of  Bibs,  ii.  351 
Hcemoptysis  from  Injury,  i.  661 
Hczmothorax,  i.  670. 
Bupture  and  Wound  of  Heart,  i.  279, 
689 

Wounds  of  Lung,  i.  955 
Wounds  of  Pericardium,  ii.  186 
Pneumocele,  ii.  221 
Pneumo-hcBmothorax,  i.  671 
Traumatic  Pneuvionia,  ii.  222 
Pneumothorax,  i.  279,  956  ;  ii.  223 
Wounds  of  Pulmonary  Artei-y,  ii.  268 
gun-shot  wounds  of  the,  i.  643 
paracentesis  of  the,  ii.  163 

Chigoe,  i.  280 

Chilblains,  i.  280 

Childhood,  Surgical  Afiections  of,  i.  280 
Chimney-sweep's  cancer,  ii.  405 
Chloasma,  i.  283  ;  ii.  451 
Chloral,  eruption  from,  ii.  16 

use  of,  in  operations  for  cataract,  i.  251 
Chloroform,  i.  54 
Choked  disc,  ii.  108 
Cholecystectomy,  i.  285 
Choleoxstotomy,  i.  284 
ChoHn,  ii.  416 
Chondro-sarcoma,  ii.  371 

of  testis,  ii.  589 
Chopart's  amputation  of  the  foot,  i.  551 ;  ii.  568 

operation  for  cheiloplasty,  i.  277 
Chohdee,  i.  285,  610 
Choroid,  Diseases  of  the,  i.  286 

hasmorrhages,  i.  291 

inflammation,  i.  257 

injuries  of  the,  i.  293 

tumours,  i.  292 
Choroid,  ophthalmoscopy  of  the,  i.  286 
Choroidal  hyperasmia,  i.  292 
Chsonio  Eheumatio  Aethhitis,  i.  293 

prominent  characteristics  of,  compared 
with  those  of  Charcot's  disease,  i.  275 
Chronic  vaginal  hydrocele,  i.  752 
Chylous  fluid,  effusion  of,  into  pleura  after 

wound  of  thoracic  duct,  ii.  606 
Chylous  urine,  i.  301 
Chylubia,  i.  298  ;  ii.  741 

cause  of,  i.  298 

geographical  distribution  of,  i.  298 

pathology  of,  i.  298 

symptoms  of,  i.  300 

treatment  of,  i.  302 
CioATEioEs,  Pathological  Conditions  of,  i.  303 

deformed  scars,  i.  303 

painful  scars,  i.  305 

tumours  of  scars,  i.  305 

ulcerated  scars,  i.  305 
Cicatricial  deformities,  i.  303 
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Cicatricial  deformities  after  burns,  i.  203 
CiLiAKY  Body,  Diseases  of  the,  i.  307 
atrophy,  i.  308 
inflammation,  i.  306 
tumours,  i.  308 
Ciliary  body,  injuries  of  the,  i.  308 
Ciliary  foUicles,  affections  of  the,  i.  507 
Ciliary  muscle,  paralysis  of  the,  i.  308 
Circular  bandage,  i.  137 
Circular  method  of  amputation,  i.  48 
Circumcision,  i.  308 
Cirsoid  Anedeism,  i.  309 

electrolysis  in  treatment  of,  i.  440 
of  orbit,  ii.  129 
Clavicle,  Dislocations  of  the,  i.  312 

acromial  end.    See  Dislocations  of  the 

Scapula,  ii.  383 
sternal  end,  i.  312 
both  ends  simultaneously,  i.  313 
Clavicle,  Fracture  of  the,  i.  313 
Cleft  Palate,  Mechanical  Treatment  of,  i.  315 
Surgical  Treatment  of,  i.  316 
suitable  age  for,  i.  317 
Clergyman's  sore-throat,  ii.  209 
Cline'b  Splints,  i.  320 
CHtoris,  hypertrophy  of  the,  ii.  807 
Clove-hitch,  i.  320 
Club-hand,  i.  677 
Cltjb-foot,  i.  320 

Talipes  calcaneo-varus,  i.  325 
calcaneus,  i.  321 
equino-valgus,  i.  325 
equino-varus,  i.  323 
equinus,  i.  320 
valgus,  i.  322 
varus,  i.  322 
Cnidosis.    See  Urticaria,  ii.  742 
Coagulating  fluids,  injection  of,  in  treatment  of 

aneurism,  i.  61 
Cocaine,  muriate  of,  use  of  as  a  local  an£BS- 
thetic,  i.  52,  251,  953 

in  laryngoscopy,  i.  890,  895 

in  operations  on  the  palate,  ii.  160 

COCCYDYNIA,  i.  325 

Coccyx,  Dislocations  of  the,  i.  326 

fracture  of  the,  ii.  178 
Cock's  operation,  i.  170 

Cohnheim's  'inclusion'  theory  of  origin  of 

malignant  growths,  ii.  7  _ 
Cold  as  a  therapeutic  agent,  i.  326 

application  of,  in  cases  of  head  injury, 
i.  463 

in  inflammation,  i.  796 
Colectomy,  i.  327 
Collapse,  i.  327 

influence  of  mental  impression  in  cases  of, 
i.  328 

in  intestinal  obstruction,  i.  809 

in  swallowing  of  sulphuric  acid,  i.  21 

Colles's  fracture,  ii.  292 

Collodion,  i.  329 

Colloid  cancer,  i.  225 

Coloboma,  of  choroid,  i.  293 
of  iris,  i.  820 

of  optic  nerve-sheath,  ii.  106 
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CoLOTOUY,  i.  330 

inguinal  (Littre's  operation),  i.  331 
lumbar  (Amussat's  operation),  i.  330 

Colour  as  a  test  of  syphilitic  eruptions,  ii.  0'19 

COLOUB-BLINDNESS,  i.  331 

acquired,  i.  33-1 

detection  of,  i.  332 

prevalence  of,  i.  334 
Coma,  differential  diagnosis  of  forms  of,  i.  688 
Comedo,  i.  22,  335 
Compound  dislocation,  i.  404,  406 

fracture,  i.  570 
Compression.    See  Pressure,  ii.  242 
Compression  of  the  brain,  i.  172 

in  gun-shot  wounds  of  head,  i.  639 
Concussion  of  the  brain,  i.  174 

of  the  spinal  cord,  i.  134 ;  ii.  296 
Condyloma,  ii.  548 
Congenital  cysts,  i.  392 

Congenital  Defokmities  and  Maieobmations. 
See  Atresia  Ani,  i.  112 

Cheek,  Fissure  of  the,  i.  275 
Cleft-palate,  i.  316 
Club-foot,  i.  320 

Ectopia  VesiccB  and  Epispadias,  i,  425 
Fingers,  Congenital  Deformities  of, 

i.  544 
Hare-lip,  i.  680 

Hypertrophy  of  the  Gums  under  Gums, 

Affectio7is  of  the,  i.  624 
Hypospadias,  i.  769 
Macroglossia,  ii.  1 
Meningocele,  ii.  16 
Nose,  Diseases  of  the,  ii.  76 
Phimosis,  ii.  213 
Spina  Bifida,  ii.  467 
Vagina,  Congenital  Malformations  of 

the,  ii.  769 
Vulva,  Cmigenital  Malformations  of 

the,  ii.  807 
Weihed  Fingers,  ii.  812 
Congenita!,  Dislocations,  i.  325 

fractures.    See  Intra-uterine  Fractures, 

i.  814 
hernia,  i.  799 
hydrocele,  i.  756 

hypertrophy  of  toes.    See  Pes  Gigas, 

ii.  205 

Congenital  Syphilis,  i.  339 

diagnosis  of,  i.  345 

evolution  of,  i.  342 

modes  of  inheritance  of,  i.  339 

tumours  of  orbit,  ii.  121 
Conical  cornea,  i.  375 

stump,  ii.  510 
Conjugate  paralysis  of  ocular  muscles,  ii.  87 
Conjunctiva,  Diseases  of  the,  i.  347 

examination  of  the,  i.  500 

injuries  of  the,  i.  357 

transplantation  of,  i.  617 
Conjunctivitis,  i.  348 

catarrhal,  i.  348  • 

croupous,  i.  355 

diphtheritic,  i.  355 

follicular,  i.  349 


Conjunctivitis,  granular,  i.  350 

phlyctenular,  i.  356 
Consolidated  popliteal  aneurism,  diagnosis  of, 
ii.  604 

Constipation,  causes  of,  in  strangulated  hernia, 

i.  704 

Continuous  sutures,  ii.  529 

Contracted  cicatrices,  i.  303 

Contraction  of  H^-stbing  Tendons,  i.  674 

Contractures,  treatment  of,  by  nerve-stretching, 

ii.  61 

Contre-coup,  fracture  of  skull  by,  ii.  456 
Contusion  of  bones  of  skull,  ii.  459 

of  scalp,  resemblance  of,  to  depressed 
cranial  fracture,  ii.  455 
Contusions,  i.  195 
Convergence,  paralysis  of,  ii.  87 
Convulsions  from  injury  to  the  brain,  i.  685 
Cooper's,  Sir  A.,  method  of  reducing  dislocation 
of  shoulder,  ii.  444 
operation  for  ligature  of  external  iliac 
artery,  i.  788 
Copaiba  Eash,  i.  358  ;  ii.  16,  550 
CoRACOiD  Peocess,  Fracture  of  the,  i.  358 
Corelysis,  i.  825 

CoBNEA,  Changes  of  Curvature  in  the,  i.  375 

examination  of  the,  i.  359,  501 

inflammation  of  the,  i.  360 

injuries  of  the,  i.  378 

new-growths  of  the,  i.  378 

ulceration  of  the,  i.  370 
Corneal   changes    (secondary)   in  purulent 

ophthalmia,  i.  353 

opacities,  i.  374 
Corneitis  punctata,  ii.  537 
CoBNS,  i.  379 
Cornua,  i.  738 

Coronoid  process  of  ulna,  fracture  of  the,  ii.  702 
Corpuscles  of  Gluge,  ii.  521 
Corrigan's  pulse,  ii.  271 

Corrosive  sublimate  as  an  antiseptic,  i.  74,  78 
Coryza,  ii.  78 

from  iodide  of  potassium,  ii.  563 
Costal  Cabtilager,  Fractures  of  the,  i.  381 
Coster's  paste,  i.  263 

Counter-extension  in  treatment  of  dislocation, 
i.  407 

Counter-irritation  in  treatment  of  inflamma- 
tion, i.  796 
Counter-opening,  i.  16,  381 
Coxalgia,  i.  721 
Cracked  lip,  i.  931 
Cracked  nipijle,  ii.  74 
Cradles,  i.  381 
Cranial  bosses,  i.  383 
Cranial  changes  in  rickets,  ii.  356 
Cranial  Nerves,  Injuries  of  the,  i.  381 
Cranial  sinuses,  obstruction  of  thej  ii.  128 
Obaniotabes,  i.  383 

origin,   whether   syphilitic   or  rachitic, 
i.  385 

Cranium,  injuries  of  the. 

See  Head  Injuries,  Diagiwsis  of,  i.  683 
Skull,  Fracture  of  tJus,  ii.  452 
Crepitus,  i.  5G6 
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Deafness  in  diseases  of  internal  ear,  i.  419 

in  syphilis,  ii.  553 
Death,  causes  of,  in  burns,  i.  204 

in  empyema,  i.  459 
Decalcified  bone-tubes,  i.  411 
Decubitus.    See  Bedsores,  i.  141 
Deformities.     See  Articles  given   in  Index 
under  Congenital  and  Non-congenital  de- 
formities. 
Degeneration,  albuminoid,  i.  29 

of  arteries,  i.  91 

fatty,  i.  518 

of  muscle,  ii.  28 
Delayed  descent  of  testis,  ii.  593 
Delhi  Boil,  i.  395 


Ceipps's  Long  Splint,  i.  3S6 

Croft's  plaster  of  Paris  splints,  i.  781 

Cross-legged  progi-ession,  i.  720 

Croupous  conjunctivitis,  i.  355 

Crushing,  treatment  of  hsemorrhoids  by,  i.  070 

Crutch-paralysis,  i.  118  ;  ii.  28 

Cryptorchism,  ii.  593 

Crystalline  Lens,  i.  386 

dislocations  of  the,  i.  387 

examination  of  the,  i.  602 
Cubebs,  eruption  from,  ii.  16 
Cuboid  bone,  caries  of  the,  ii.  569 

dislocation  of  the,  i.  552 
Cuneiform  bone,  dislocation  of  the,  i.  552 
Cupping,  i.  389 

Curvature  of  the  spine,  angular.    See  Caries 
of  the  Spine,  i.  228 

antero-posterior,  i.  69 

lateral,  i.  910 
Cusco's  vaginal  speculum,  ii.  461 
Cut  throat,  ii.  607 
Cyclitis,  i.  306,  828 

traumatic,  i.  308 
Cyclo-iritis,  i.  307 

Cylindrical-celled  carcinoma,  i.  226 
Cylindroma,  ii.  370 
Cyphosis,  i.  69 
Cystic  goitre,  ii.  614 

'  Cystic  sarcoma  '  of  the  lower  jaw,  i.  836 
Cystic  TniiouRS,  i.  391 

of  bone,  ii.  692 

of  the  breast,  i.  183 

of  the  testis,  ii.  589,  590 
Cysticehcus  Cellulos/e,  i.  390 
Cystine  or  cystic  oxide  calculus,  i.  215 
Cystitis,  i.  144 
Cystocele,  ii.  772 
Cystoplasty,  i.  427 
Cysto-sarcoma  of  testis,  ii.  590 
Cysts,  i.  392 

of  the  antrum,  i.  80 

of  the  broad  ligament,  i.  194 

dentigerous,  i.  400 

of  the  iris,  i.  820 

of  the  larynx,  i.  892 

of  the  lower  jaw,  i.  835 

of  the  neck.    See  Hydrocele  of  the  Neck, 
i.  758 

of  the  orbit,  ii.  120 

ovarian,  ii.  148 

sublingual.  See  Banula,  ii.  306 
Cysts,  hydatid.    See  Hydatids,  i.  747 

dermoid,  ii.  148,  381,  408 

sebaceous,  ii.  408 
Czerny-Lembert  suture,  i.  924 ;  ii.  530 


Dacryocautery,  i.  881 
Dacryocystitis,  i.  877 
Dactylitis,  i.  393 

Daltonism.    See  Colour-blindness,  i.  331 

Dandriff,  ii.  410 

Davy's  Lever,  i.  393,  781 

Deaf-mutism,  i.  420 

Deatness,  Diagnosis  of,  i.  893,  419 


DELrRiTJM  Tremens,  i.  398 

Demarcation,  line  of,  in  gangrene,  i.  586 

De  Morgan's  splint,  i.  399 

Denonvillier's  operation  for  closing  artificial 
anus,  i.  104 

Dentigerous  Cysts,  i.  400 

Dentist's  drilling  machine,  use  of,  in  perfora- 
tion of  aural  exostoses,  i.  116 

Dentition,  i.  400 

Depressed  fracture  of  sliull,  ii.  454 

treatment  of,  ii.  458 
Depressed  nose,  operation  for,  ii.  349 
Depression  of  cranial  vault,  without  fracture, 

in  children,  ii.  455 
Dermatolytic  tumours,  ii.  23 
Dermoid  tumours  of  the  orbit,  ii.  121 

of  the  ovary,  ii.  148 

of  the  scalp,  ii.  381,  408 

diagnosis  of,  from  meningocele,  ii.  18 

of  the  testis,  ii.  589,  590 
Desault's  long  splint,  i.  401 
Desormeaux  on  granular  urethritis,  i.  606 
Detection  of  colour-bhndness,  i.  332 
Deviation  of  the  eye,  ii.  83 

of  the  puncta,  i.  877 
Diabetes,  i.  401 

retinal  changes  in,  ii.  333 
Diabetic  amblyopia,  i.  42 

cataract,  i.  247 
Diagnosis,    Surgical,    Abdominal  tumours, 
i.  10 

Arm  and  Forearm,  injm-ies  and  diseases 

of  the,  i.  85 
Axilla,  diseases  and  injuries  of  the,  i.  117 
Bones,  diseases  of  the,  i.  164 
Breast,  tumours  of  the,  i.  176 
Chest,  injuries  of  the,  i.  278 
Deafness,  varieties  of,  i.  393 
Eye,  general  examination  of,  i.  499 
Foot  and  ankle,  injuries  and  diseases  of 

the,  i.  554 
Gluteal  region,  diseases  of  the,  i.  608 
Groin,  diseases  of  the,  i.  619 
Hand,  injuries  and  diseases  of  the,  i.  676 
Head-injuries,  i.  683 

Hip,  injuries  and  diseases   about  the, 
i.  719 

Neck,  swellings  and  tumours  of  the,  ii.  41 
Popliteal  space,  affections  of  the,  ii.  236 
Scrotal  swellings,  ii.  402 
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Diagnosis,  Sdegical,  Shoulder,  injuries  and 
diseases  about  the,  ii.  437 
Skin,  diseases  of  the,  ii.  449 
Spermatic  cord,  swelling  of  the,  ii.  4G3 
Thigh  and  Leg,  affections  of  the,  ii.  601 
Diagnosis,  differential,  of  sources  of  blood  in 
hs3inaturia,  i.  657 

DlAPHKAGMATIC  HeKNIA,  i.  401 

Dickinson  on  cause  of  albuminoid  degenera- 
tion, i.  29 
Dicrotous  pulse,  ii.  271 

Diet  in  treatment  of  albuminoid  degeneration, 
i.  31 

of  aneurism,  i.  58 

of  bow-leg,  i.  171 

of  chronic  cystitis,  i.  148 

of  eczema,  i.  433 

of  erysipelas,  i.  483 

of  'peritonitis,  ii.  200 
Dieulafoy's  aspirator,  i.  108 
Diffuse  cellular  inflammation,  i.  2G7 

hydrocele  of  the  cord,  i.  758 

traumatic  aneurism,  i.  61 
Digital  compression  in  aneurism,  i.  59 

in  aortic  aneurism,  i.  9 

in  axillary  aneurism,  i.  123 

in  carotid  aneurism,  i.  236 

in  orbital  aneurism,  ii.  130 
Digital  dilatation  of  pylorus,  ii.  287 
Dilatation  of  female  urethra,  ii.  482 

of  stricture,  ii.  501 
Dilating  vaginal  specula,  ii.  461 
Dioptre,  ii.  317 

Diphtheria  of  Wounds,  i.  402 
Diphtheritic  conjunctivitis,  i.  355 
Diplopia,  ii.  83 
Direct  inguinal  hernia,  i.  800 
DiRECTOES,  i.  403 

Discharge  of  watery  fluid  from  nostril,  i.  80 
Dislocation,  extension  and  counter-extension 
in  the  treatment  of,  i.  406 

predisposing  causes  of,  i.  404 

symptoms  of,  i.  404 

treatment  of,  i.  405 

resection  in  the  treatment  in  the  com- 
pound forms  of,  i.  406 
of  tendons,  ii.  575 
of  the  crystalline  lens,  i.  386 
of  the  spleen,  ii.  471 
Dislocations,  i.  403 

complicated,  i.  406,  569 
compound,  i.  406 

congenital.   See  Congenital  Dislocations, 

i.  335 
consecutive,  i.  403 
incomplete,  i.  403 
pathological,  i.  403 
simple,  i.  404 
spontaneous,  i.  403 
traumatic,  i.  403 
unreduced,  i.  407 
Dislocations,  Speciai,,  of  the  ankle^  i.  62 
of  the  astragalus,  i.  110 
of  the  atlas,  i.  131 
of  the  carpal  bones,  i.  239 
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Dislocations,  Special,  of  the  clavicle,  i.  312 

of  the  coccyx,  i.  326 

of  the  elbow,  i.  437 

of  the  bones  of  the  foot,  i.  552 

of  the  bones  of  the  hand,  i.  674 

of  the  hip,  i.  721,  733 

of  the  lower  jaw,  i.  830 

of  the  knee,  i.  871 

of  the  patella,  ii.  166 

of  the  radius,  ii.  290 

of  the  shoulder,  ii.  442 

of  the  sternum,  ii.  477 

subastragaloid  of  foot,  i.  553 

of  vertebrae,  i.  131 
Displaced  septum  narium,  ii.  426 
Displacement  of  the  scapula,  ii.  383 
Dissecting  aneurism,  i.  56 
Dissection  wounds.     See  Poisoned  Woiirids, 
ii.  224 

Disseminated  ringworm,  ii.  630 

Distal  ligature,  in  treatment  of  aneurism, 

i.  60 

aortic  aneurism,  i.  81 
carotid  aneurism,  i.  236 
innominate  aneurism,  i.  801 
Distichiasis,  i.  508 

Distribution  of  disease  with  regard  to  sex, 

ii.  429  " 
Divergence,  paralysis  of,  ii.  86 

Donders's  discs  for  detection  of  colour-blind- 
ness, i.  333 

DoESALis  Pedis  Aetert,  Surgical  Anatomy  and 

Ligation  of  the,  i.  409 
Double  vision,  ii.  83 
Draeunculus,  i.  635 
Deainage,  i.  409  ;  ii.  815 

in  antiseptic  surgery,  i.  75 

in  treatment  of  empyema,  i.  457 
of  hydatid  cyst,  i.  750 
Deainage-tubes,  i.  410 
Drop-wrist,  ii.  28 
Dropsy  of  antrum,  i.  80 

of  Fallopian  tube,  i.  516 

ovarian.    See  Ovarian  Tumours,  ii.  147 
Drugs  used  in  hypodermic  injection,  i.  768 
Dry  cupping,  i.  390 

gangrene,  i.  587 
Duchenne's  paralysis,  ii.  260 
Dugas's  test,  i.  411 

Duodenum,  ulcer  of,  in  cases  of  burn,  i.  205 
Duodenostomy,  ii.  288 
Duplay's  nasal  speculum,  ii.  462 
Ddpuytren's  Contraction,  i.  411 

operation   for   closing   artificial  anus, 
i.  104 

Splint,  i.  412 
Durham's  tracheotomy  canula,  ii.  659 
DlSPHAGIA,  i.  412 

from  disease  of  pharynx  and  oesophagus, 
i.  413 

from  disease  of  surrounding  parts,  i.  413 
from  paralysis  or  spasm,  i.  412 

Dysphonia,  i.  83 

Dyspncea,  i.  414 

Dysuria,  ii.  252,  500,  787 
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Ear,  bleeding  from  the,  in  head  injury,  i.  fi87 

gun-shot  injury  of  the,  i.  642 

methods  of  examining  the,  i.  415 
Eab,  Estebnal,  Diseases  of  the,  i.  416 

eczema,  i.  416 

foreign^bodies  in  the,  i.  418 
!  htematoma  auris,  i.  417 
•  •  ••*inf&,mmation,  i.  417 

injuries  to  ike,  i.  418 
(  ■■ ;  :0^5tffu^^^n  of  the,  i.  418 

otomycosis,  i.  417 
Ear,  Internal,  Diseases  of  the,  i.  419 
-  -    Meniere's  disease,  i.  420 
Ear;  Middle,  Diseases  of  the,  i.  421 

acute  and  chronic  catarrh,  i.  421 

acute  purulent  catarrh,  i.  422 

chronic  purulent  catarrh,  i.  423 

complications  of  purulent  catarrh,  i.  423 

mastoid  disease,  i.  424 
Eburnation  in  chronic  rheumatic  arthritis, 
i.  296 

Ecchymosis,  subconjunctival,  ii.  516 
Eohinococeus.    See  Hydatids,  i.  747 
Ecbaseur,  i.  424 
Ectasia  cornece,  i.  375 
Ecthyma,  i.  425 
Ectopia  cruralis,  ii.  596 

perinealis,  ii.  596 
Ectopia  Vesica,  i.  425 
Ectropion,  i.  430 
Eczema,  i.  431 ;  ii.  450 

causes,  general  and  local,  of,  i.  431 
differential  diagnosis  of,  i.  432 
subjective  sensations  present  in,  i.  431 
supposed  risks  of  cure  of,  i.  432 
Eczema,  Acute,  i.  432 

subacute  or  chronic,  i.  433 
Local  forms 

of  the  auditory  meatus,  i.  416,  434 
of  the  hand  and  foot,  i.  434 
of  the  face,  i.  434 
of  the  leg,  i.  434 
of  the  nails,  ii.  35 
of  the  nipple,  1.  435  ;  ii.  75 
of  the  scalp,  i.  433 
of  stumps,  ii.  509 
Elastic  bandage  in  treatment  of  elephantiasis 

scroti,  i.  443 
Elastic  pressure  in  arrest  of  hcemorrhage, 
i.  731 

Elbow,  diagnosis  of  injuries  and  diseases  of 
the.    See  Arm  and  Forearm,  i.  85 
stiffness  of  the,  i.  86 
Elbow-joint,  Amputation  at  the,  i.  435 
by  antero-posterior  flap,  i.  435 
by  circular  method,  i.  435 
by  lateral  flaps,  i.  436 
Diseases  of  the,  i.  436 
Dislocations  of  the,  i.  436 
backwards,  i.  437 
inwards,  i.  439 
outwards,  i.  438 
excision  of  the,  i.  855 
gun-shot  wounds  of  the,  treatment  of, 
i.  438 
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Electricity  in  the  diagnosis  of  amblyopia,  ii.  801 
of  railway  injuries,  ii.  303 
in  the  treatment  of  elephantiasis  Arabum, 
i.  443 

of  extra-uterine  fcetation,  i.  497 
of  sequelte  of  injuries  to  muscle,  ii.  26 
Electrolysis,  i.  439 

in  the  treatment  of  cirsoid  aneurism, 
i.  311,  440 

of  nasvus,  ii.  33 
Elephantiasis  Arabum,  i.  441 

scroti,  i.  442 
Elephantiasis  GRfflcoEUM,  i.  444 

mixed  tuberculated  lepra,  i.  446 

non-tuberculated  lepra,  i.  445 

tuberculated  lepra,  i.  444 
Elephantoid  fever,  i.  441 
Ellis's  Splint,  i.  448 
Elongation  of  uvula,  ii.  755 
Elsberg's  nasal  speculum,  ii.  462 
Emboli,  origin  and  nature  of,  i.  448 
Embolism,  i.  448 

results  of,  general,  i.  450 
local,  i.  449 

a  result  of  chronic  endarteritis,  i.  90 
Embolism  of  central  artery  of  retina,  ii.  839 

defect  of  field  of  vision  in,  ii.  188 
Emmert's  suture,  ii.  531 
Emmet's  Operation,  i.  451 
Emmetropia,  i.  452  ;  ii.  317 
Emphysema,  i.  452 

of  the  abdominal  wall,  i.  2 

of  eyeHds,  i.  509 

from  injury  to  the  chest,  i.  279,  452 

from  decomposition,  i.  452 
Emprosthotonos,  ii.  597 
Empyema,  i.  453 

from  perforation,  i.  454 

inflammatory,  i.  453 

traumatic,  i.  453 

treatment  of,  by  aspiration,  i.  455 

by  drainage,  i.  457 

by  free  incision,  i.  456 

by  removal  of  a  portion  of  a  rib,  i.  457 
Empyema  of  antrum,  i.  79 
Encephalitis,  i.  459 
Encephalocele,  ii.  16 

Encephaloid  cancer  of  the  breast,  diagnosis  of, 
i.  177 

carcinoma,  i.  225 
Enchondroma,  i.  465 

in  old  age,  ii.  95 

of  bones,  ii.  683 

of  orbit,  ii.  119 

of  testis,  ii.  589 
Encysted  calculus,  i.  987 

hsematocele,  i.  656 

hernia,  i.  799 

hydrocele,  i.  757 
Endemic  goitre,  ii.  618 
Endogenous  tumours,  i.  391 
Endoscope,  i.  466 

Endoscopic  appearances  in  gleet,  i.  60G 

in  gonorrhoea,  i.  611 
Enterkotomy,  i.  467 
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Enterectomt,  direct  union  of  the  ends  of  the 
divided  bowel,  i.  468 

formation  of  an  artificial  anus,  i.  468 
Enterolith,  i.  808 
Enterotome,  i.  104 
Enterotomy,  i.  469 
Entropion,  i.  469 
Enucleation  of  eyeball,  i.  504 

of  nffivus,  ii.  34 
Enuresis,  i.  785 
Eperon,  i.  103 
Ephelis,  i.  924 

Epidermic  growths  of  scars,  i.  305 
Epididymitis,  ii.  404,  579 

gonorrhoeal,  i.  611 ;  ii,  19 
Epiphora,  i.  877 

Epilepsy,  treatment  of,  by  nerve-stretching, 
ii.  61 

Epileptiform  neuralgia,  ii.  68 
Epiphyses,  Affections  of,  i.  470 

Separation  of,  ii.  411 

at  the  ankle-joint,  ii.  414 
at  the  elbow-joint,  i.  740  ;  ii.  413 
at  the  hip-joint,  ii.  414 
at  the  knee-joint,  i.  534  ;  ii.  414 
at  the  shoulder-joint,  ii.  413 
at  the  wiist-joint,  ii.  414 
Epiphysitis,  i.  470 
Episcleritis,  ii.  393 
Epispadias,  i.  425 

operative  treatment  of,  i.  429 
Epistaxis,  i.  472 

use  of  ergotin  in,  i.  474 
Epithelioma.    See  Carcinoma,  i.  221 

of  the  antrum,  i.  80 

of  the  anus,  ii.  315 

of  the  bladder,  i.  155 

of  the  gums,  i.  625 

of  the  jaw,  i.  837 

of  the  larynx,  i.  895 

of  the  lip,  i.  932 

of  the  nose,  ii.  77 

of  the  penis,  ii.  183 

of  the  scrotum,  ii.  405 

of  the  tongue,  ii.  638 

of  the  tonsils,  ii.  647 

of  the  uterus,  ii.  741 

of  the  vulva,  ii.  811 
Epithelioma  molluscum,  ii.  21 
Epulis,  i.  625 
Equinia,  i.  593 
Erectile  Tumoubs,  i.  473 
Ergot  of  rye,  gangrene  from,  i.  584 
Ergotin,  Surgical  Uses  of,  i.  473 
Ergotinin,  i.  474 

Erosion  of  vertebrie  in  abdominal  aneurism,  i.  6 
Errors  of  refraction,  ii.  316 
Eruptions  of  skin  in  secondary  stage  of 
syphilis,  ii.  549 

after  vaccination,  ii.  759 
EnYsiPELAs,  i.  474 

constitutional  predisposition  to,  i.  477 

cutaneous,  i.  479 

micrococci  of,  i.  478;  ii.  20,  418 

phlegmonous,  i.  481 
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Erysipelas,  cellular  or  diffuse  cellulitis.  See 

Cellulitis,  i.  267 
Erysipelas  neonatorum,  i.  482 

of  the  scalp,  ii.  380 
Ebythema,  i.  484 
Groups : 

exudativum,  i.  486 

hyperaGmicum,  i.  484 
Sub-groups : 

buUosum,  i.  487 

fugax,  i.  486 

intertrigo,  i.  485 

iris,  i.  487 

lasve,  i.  485 

marginatum,  i.  487 

multiforme,  i.  486 

nodosimi,  i.  488 

diagnosis  of,  ii.  005 

papulatum,  i.  487 

paratrimma,  i.  485 

pernio,  i.  485 

roseola,  i.  485 

scarlatiniforme,  i.  486 

simplex,  i.  485 
Esmaech's  Bloodless  Method,  i 

alleged  defects  of,  i.  49 

use  of,  in  treatment  of  abscess  of  bone,  i.  18 
of  aneurism,  i.  59 
of  traumatic  aneurism,  i.  61 
Esmaech's  Inteeeuptbd  Splint,  i.  490 

operation  for  closure  of  the  jaws,  i.  883 

rules  of  antiseptic  dressing,  i.  51 

triangular  bandage,  i.  140 
Ether  as  an  aniEsthetic,  i.  52 
Ether,  anhydrous,  as  a  local  ansBsthetic,  i.  490, 
952 

Ether  Speat,  i.  490 

Ethics,  professional,  in  cases  of  railway  injury, 

ii.  300 
Ethylenediamine,  ii.  416 
Eucalyptus  oil  as  an  anassthetic,  i 
Eustachian  Catheter,  i.  491 
Eustachian  tube,  catheterism  of,  i, 
Examination  of  external  ear,  i.  415 

of  eye,  i.  499 

of  shoulder,  ii.  441 
Examination,  method  of,  in  case  of  abdominal 
tumour,  i.  10 

of  supposed  hip-disease,  i.  723 

of  lateral  spinal  curvature,  i.  912 

of  ovarian  disease,  ii.  150 

of  railway  injury,  ii.  298 
Exanthematous  necrosis,  i.  833 
Excessive  sweating,  i.  764 
Excision  of  breast,  i.  192 

indications  and  contra-indications  in  cases 
of  cancer,  i.  192 

method  of  operating,  i.  192 

results,  i.  193 
Excision  of  the  astragalus,  ii.  567 

of  bronchocele,  ii.  620 

of  cirsoid  aneurism,  i.  312 

of  the  eyeball,  i.  504 

of  the  jaws,  i.  838,  839 

of  joints.   See  Joints,  Excision  of,  i.  852 
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Excision  of  joints,  subperiosteal,  i.  853  ;  ii.  515 

of  the  OS  calcis,  ii.  133,  566 

of  parotid  tumour,  ii.  165 

of  the  pylorus,  ii.  284 

of  the  rectum,  ii.  316 

of  rib  in  empyema,  i.  457 

of  the  scapula,  ii.  384 
Exfoliation,  ii.  44 

Exomphalos.    See  Umbilical  Hemia,  ii.  704 
Exophthalmic  goitre,  ii.  613,  614,  616 
Exostosis,  i.  491 

ivory,  of  ear,  i.  116 

of  orbit,  ii.  119 

subungual,  ii.  517 
Extension  in  dislocation,  i.  406 

by  weights,  in  hip-disease,  i.  725 
Extirpation  of  the  lacrymal  gland,  i.  876 

of  the  larynx,  i.  897 

of  the  pharynx,  ii.  212 

of  the  uterus,  ii.  237,  752 
Extraction  of  cataract,  flap,  i.  255 

linear,  i.  253 

peripheral  linear,  i.  266 
ExTBACTioN  OF  Tbeth,  i.  493 
Extra-Utebine  Fostation,  i.  494 
EXTKAVASATION  OP  Umne,  i.  498 
Extroversion  of  bladder,  i.  425 
Exudation  as  a  result  of  inflammation,  i.  791 
Exudation  cysts,  i.  392 
Eye,  affections  of  the,  in  diabetes,  i.  401 

General  Exasiination  of  the,  i.  999 

gun-shot  injuries  of  the,  i.  642 
Eyeball,  Excision  of  the,  i.  504 

Injuries  of  the,  i.  504 

tension  of  the,  i.  503 
Eyelids,  Diseases  of  the,  i.  605 

ecchymosis  of  the,  in  head  injury,  i.  686 

examination  of  the,  i.  500 

Injuries  of  the,  i.  511 


Face,  Fracture  of  Bones  of  the,  i.  512 
gun-shot  injuries  of  the,  i.  642 
sebaceous  cysts  of  the,  ii.  409 

Facial  Aktert,  Surgical  Anatomy  and  Ligation 
of  the,  i.  613 

Facial  carbuncle,  i.  220 

Facial  nerve,  exposure  of  the,  in  neurotomy, 
ii.  73 

injuries  of  the,  i.  382 

stretching  of  the,  i.  514 
Facial  pain  in  head-injury,  cause  of,  ii.  453 
Facial  Palsy,  i.  ^3 
Facial  Spasm,  i.  514 
FiEOAL  Abscess,  i.  515 
Fsecal  accumulation,  i.  808 
FiEOAL  Fistula,  i.  515 
Fallopian  Tubes,  Diseases  of  the,  i.  516 
False  aneurism,  i.  56 

joint,  ii.  708 

passage,  ii.  499,  503 
Faradisation  in  suspended  animation,  ii.  526 
Farcy.    See  Glanders,  i.  593 
Fascia,  palmar,  contraction  of  the,  i.  411 

plantar,  contraction  of  the,  i.  324  ;  ii.  219 


Fat-Embolism,  i.  617  ;  ii.  742 
Fatty  Deoenebation,  i.  518 

of  arteries,  i.  91 

of  toes  (ainhum),  i.  27 

infiltration,  i.  518 

tumour.    See  Lipoma,  i.  930 
Favus,  i.  620  ;  ii.  461 

fungus  of  (Achorion  Schonleinii),  i.  21 
Fell's  paste,  i.  264 
Female  bladder,  stone  in  the,  ii.  482 
Female  Catheteb,  i.  521 
Femokal  Anedbism,  i.  621 

Artery,  secondary  hamorrhage  from  the, 
i.  525 

Surgical  anatomy  and  ligation  of  tlie, 
i.  523 

common  femoral,  i.  523 

superficial  femoral,  i.  523 
wound  of  the,  i.  524 
Femoral  epiphyses,  separation  of  the,  i.  534  ; 

ii.  414 
Femoral  Hernia,  i.  627 

Femur,  dislocation  of  the.     See  Hip-joint, 

Dislocation  of  the,  i.  733 
Femub,  Fractures  of  the,  i.  528 

of  the  lower  end,  i.  533 

of  the  neck,  i.  526 

of  the  shaft,  i.  631 

gun-shot  wounds  of  the,  i.  650 
Femur,  head  of  the,  congenital  dislocation  of 
the,  i.  337,  608 

displacement  of  the,  in  hip-disease,  i.  722 

excision  of  the,  i.  729 
Femur,  neck  of  the,  division  for  the  relief  of 

ankylosis,  i.  26  ;  ii.  142 
Fergusson,  Sir  W.,  on  amputation  of  upper 
extremity  in  cases  of  subclavian  aneur- 
ism, i.  61 ;  ii.  614 

extending  arm-splint  of,  i.  534 

on  manipulation  in  treatment  of  aneur- 
ism, i.  61 ;  ii.  614 

rhinoplastic  operation  of,  ii.  349 
Ferment-poisoning,  ii.  368 
Fever,  process  of,  ii.  522 

catheter,  ii.  723 

filarial,  i.  301 

hectic,  i.  689 

inflammatory,  i.  794 

neurotic,  ii.  71 

saprsemic,  ii.  368 

suppurative,  ii,  521 

traumatic,  ii.  660 

urethral,  ii.  722 
Fibro-cystoma  of  uterus,  ii.  750 
Fibroma.    See  Fibrous  Tumours,  i.  535 

of  the  breast,  diagnosis  of,  i.  177 

of  the  jaws,  i.  835 

of  the  larynx,  i.  892 

in  old  age,  ii.  98 

of  the  orbit,  ii.  120 

of  scars,  i.  306 

of  the  testis,  ii.  590 
Fibro-myoma  of  uterus,  ii.  743 
Fibro-myomatous  polypi,  ii.  230 
Fibro-sarcoma,  ii.  371 


Index  of 


Fibrous  Ttjmoxirs,  i.  536 
polypi,  ii.  230 

of  uterus,  ii.  750 
Fibula,  fracture  of  the,  i.  921 
Field  of  vision,  defects  of  the,  ii.  188 
Field  stations  in  war,  i.  45 
Fifth  nerve,  injuries  of  the,  i.  382 

exposure  of  branches  of  the,  in  neurotomy, 
ii.  73 

Figure-of-8  bandage,  i.  138 

suture,  ii.  529 
FiiiAEiA  Medinensis,  i.  535 

Sanguinis  Ho  minis,  i.  536 

in  elephantiasis  Ai-abum,  i.  443 
Filarial  fever,  i.  301 

infection,  i.  537 

periodicity,  i.  588 
Finger  Chancre,  i.  541 
Fingers,  Amputations  op  the,  i.  541 

CoNGE^^TAIl  Deformities  of  the,  i.  544 

contraction  of  the,  i.  411,  679 

dislocations  of  the,  i.  675,  679 

fractures  of  the,  i.  676 

webbed,  ii.  812 
Fissure  of  the  anus,  i.  544 

of  the  cheek,  i.  275 

of  the  nipple,  ii.  74 

of  the  vulva,  ii.  808 
Fissured  fracture  of  skull,  ii.  453 
Fistula  in  Ano,  543 
Fistula,  biliary,  i.  285 

faecal,  i.  515 

lacrymal,  i.  882 

penile,  ii.  725 

perineal,  ii.,734 

recto-vaginal,  ii.  774 

recto-vesical,  ii.  308 

salivary,  ii.  366 

stereo-purulent,  i.  516 

urinary,  ii.  734 

vesico-vaginal,  ii.  773 
Flap  extraction  of  cataract,  i.  255 

method  of  amputation,  special  advan- 
tages of  the,  i.  49 
Flat-Foot,  i.  648 

Floating  kidney.    See  Movable  Kidney,  ii.  24 
Fluids  resembling  pus,  ii.  521 
Fluttering  stroke  of  bladder,  ii.  486 
Focal  illumination,  i.  245 
of  cornea,  i.  360 
Foetal  cretinism,  ii.  361  - 
Fold  suture,  ii.  529 
Follicular  conjunctivitis,  i.  349 
pharyngitis,  ii.  209 
stomatitis,  ii.  479 
tonsillitis,  ii.  644 
Fomentations,  i.  549 
Foot,  Amputations  in  the,  i.  550 

medio-tarsal  (Chopart's),  i.  551 
tarso-metatarsal,  i.  651 
of  toes,  i.  550 
dislocation  of  the,  i,  62  ■ 

subastragaloid,  i.  553 
Bones  op  the,  Dislocations  of,  i.  562 

cuneiform  bones,  i.  662 
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Foot,  Bones  op  the,  metatarso-phalangeal  dis- 
locations, i.  653 

scaphoid  dislocation,  i.  552 
Smith's  dislocation,  i.  552 
tarso-metatarsal  dislocations,  i.  552 
Fractures  op  the,  i.  553 
astragalus,  i.  553 
calcaneum,  i.  564 
Foot  and  Ankle,  Diagnosis  of  Diseases  and 

Injuries  of  the,  i.  654 
Forcible  catheterism  of  prostate,  i.  216 

extension  in    dislocation,    evil  results 
of,  i.  408 
Foreipressure  forceps,  i.  100 
Forearm,  Amputations  op  the,  i.  566 
antero-posterior  flaps,  i.  557 
circular,  i.  557 
rectangular  (Teale's),  i.  657 
diagnosis  of  diseases  and  injuries  of,  i.  85 
Foreign  Bodies  in  the  Air-passages,  i.  568 
in  the  Bladder,  i.  563 
in  the  cornea,  i.  378 
in  the  meatus  auditorius,  i.  418 
in  the  nostrils,  ii.  77 
in  the  oesophagus,  ii.  91 
in  the  orbit,  ii.  116 
in  the  pharynx,  ii,  208 
in  the  rectum,  ii.  309 
in  the  urethra,  ii.  716,  721 
in  the  vagina,  ii.  771 
Four-taUed  bandage,  i.  120 
Fourth  cranial  nerve,  paralysis  of  the,  i.  382  ; 
ii.  86 

Fracture-boards,  i.  666 
Fractures,  i.  566 

causes  of,  i.  566 

complicated,  i.  568 

compound,  i.  570 

amputation  in,  i.  571 

consequences  of,  i.  672 

impacted,  i.  667 

incomplete  (greenstick) ,  i.  566 

intra-uterine,  i.  814 

latent,  of  spine,  i.  131 

mode  of  union  after,  i.  571 

multiple,  i.  566 

simple,  i.  666 

spontaneous,  i.  114 

symptoms,  circumstantial  and  direct,  1.666 
treatment  of,  i.  668 
union  of,  in  old  people,  i.  674 
ununited,  ii.  707 
with  dislocation,  i.  569 
with  much  laceration  of  soft  parts,  i.  668 
with  rupture  of  the  main  artery,  i.  568 
Fractures,  Special.   Bones : 
of  the  acetabulum,  ii.  178 
of  the  acromion,  ii.  386 
of  alveolus,  i.  34 
at  the  ankle-joint,  i.  62 
of  the  astragalus,  i.  663 
of  the  calcaneum,  i.  654 
of  the  clavicle,  i.  313 
of  the  coccyx,  ii.  178 
of  the  coracoid  process,  i.  358 
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Fbaotuees,  Speoiaij.   Bones : 

of  the  coronoid  process,  ii.  702 

at  tlie  elbow-joint,  i.  85 

of  the  ethmoidal  and  frontal  cells,  i.  576 

of  the  bones  of  the  face,  i.  512 

of  the  femur,  i.  528 

of  the  fibula,  i.  62,  921 

of  the  bones  of  the  foot,  i.  553 

of  the  humerus,  i.  744 

of  tlie  hyoid  bone,  i.  764 

of  the  malar  bone,  i.  513 

of  the  superior  maxilla,  i.  512 

of  the  inferior  maxilla,  i.  830 

of  the  metacarpal  bones,  i.  676 

of  the  metatarsal  bones,  i.  554 

of  the  nasal  bones,  i.  512  ;  ii.  77 

of  the  olecranon,  i.  85 ;  ii.  702 

of  the  bones  of  the  orbit,  ii.  115, 455 

of  the  OS  innominatum,  ii.  178 

of  the  patella,  ii.  167 

of  the  pelvis,  ii.  177 

of  the  phalanges  of  the  hand,  i.  676 

of  the  radius,  ii.  291 

of  the  ribs,  ii.  351 

of  the  sacrum,  ii.  178 

of  the  scapula,  ii.  385 

of  the  bones  of  the  skull,  ii.  452 

of  the  sternum,  ii.  477 

of  the  tibia,  i.  920 

of  the  ulna,  ii.  702 

of  the  vertebrtB,  i.  130 

of  the  zygoma,  i.  518 
Fractures  of  Cartilages : 

of  costal  cartilages,  i.  331 

of  laryngeal  cartilages,  i.  884 
Fractures,  splints  used  in  treatment  of.  Sco 

under  Splints  and  Surgical  Appliances. 
Fragilitas  OssniM,  i.  572 

of  old  people,  i.  114 
Frankel's  nasal  speculum,  ii.  462 
Freckles,  i.  924 

Free  incision  in  treatment  of  empyema,  i.  450 
Freund's  operation  for  extirpation  of  the  uterus, 

ii.  752 
Friction,  ii.  11 

Feontal  Sinuses,  Diseases  of  the,  i.  574 

tumours,  i.  576 
Frostbite,  i.  576 

Fuller's  tracheotomy  oanula,  ii.  655 
Fulminating  urethral  fever,  ii.  723 
Fumigation,  i.  216 
Fungous  Disease  of  ImnA,  i.  577 
Fungus  of  the  brain,  i.  175 

of  the  testis,  i.  715 
Fungus  hoematodes  of  testis,  ii.  590,  591 
Furunculus,  i.  163 
Fusible  calculus,  i.  215 


Gait,  in  cases  of  amaurosis,  i.  36 

of  pseudo-hypertrophio  muscular 

paralysis,  ii.  262 
of  congenital  dislocation  of  the 
head  of  the  femur,  i.  337 
Galactooelb,  i.  679 


Galactorrhcea,  i.  179 

Gall-bladder,  distension  of  the,  i.  284 

Gall-stone,  extraction  of,  i.  284 

impaction  of,  a  cause  of  intestinal  ob- 
struction, i.  807 
Galvanic  cautery,  i.  266 
Gal vano -puncture,  i.  439 

in  treatment  of  aortic  aneurism,  i.  440 
of  cirsoid  aneurism,  i.  311 
of  iliac  aneurism,  i.  776 
of  nffivus,  ii.  33 
of  orbital  aneurism,  ii.  131 
Ganglion,  i.  579 
Gangrene,  i.  550 
causes  of,  i.  580 

constitutional,  i.  582 
local,  i.  580 
specific,  i.  584 
pathology  of,  i.  585 
symptoms  of,  586 
treatment  of,  i.  587 
varieties  of  : 
dry,  i.  587 
moist,  i.  586 
senile,  i.  582 
spontaneous,  i.  583 
spreading  traumatic,  i.  584  ;  ii.  419 
Gangrene  from  special  causes : 
from  aneurism,  i.  58 
in  diabetes,  i.  401,  584 
from  ergot  of  rye,  i.  584 
from  gunshot  injury,  i.  632 
Gangrene,  specific  forms  of. 
See  Boils,  i.  163 

Cancrum  Oris,  i.  217 
Carbuncle,  i.  219 
Glanders,  i.  593 
Hospital  Gangrene,  i.  739 
Malignant  Pustule,  ii.  2,  421 
Pliagedana,  ii.  205 
Gangrene  foudroyante,  ii.  419 

symdtrique  of  Kaynaud,  i.  584 
Gangrenous  stomatitis,  i.  217 
Garson  on  elevation  of  the  bladder  by  fluid 

distension  of  the  rectum,  i.  940 
Gastric  Fistula,  i.  589 
Gastro-enterostomy,  ii.  287 
Gastrostomy,  i.  590  ;  ii.  95 
Gastrotomy,  i.  883 
Gauze  dressing,  i.  73 
G61y's  suture,  ii.  531 

Genital  organs,  gunshot  wounds  of  the,  i.  648 
Genu  Exteoesuu,  i.  591 
Genu  Valgum,  i.  592 

treatment  of  by  osteotomy,  ii.  143 
Geographical  distribution  of  Delhi  boil,  i.  395 

of  elephantiasis  arabum,  i.  441 

of  elephantiasis  grtecorum,  i.  444 

of  goitre,  ii.  613 
Gerdy's  suspensory  ligament,  part  played  by 

in  axillary  abscess,  i.  117 
Gerontoxon  (arcus  soniUs),  i.  376 
Giant-celled  sarcoma,  ii.  370 
Gibson's  Splint  for  Fraoiubed  Thigh,  i.  593 
Gingivitis,  i.  625 
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Glanders,  i.  593 

a  variety  of  pyaemia,  ii.  419 
Glands,  lymphatic,  afiections  of. 
See  Bubo,  i.  197 

Lympluidenitis,  i.  962 
LympJtadcnmia,  i.  965 
Lymphoma,  i.  965 
Glandular  afiections  in  cases  of  malignant 

tumour,  ii.  6 
Glass  drainage-tubes,  i.  411 
Glaucoma,  i.  594 

defect  of  field  of  vision  in,  ii.  188 
treatment  of,  i.  601 
Gleet,  i.  605 
Glioma,  ii.  370 

of  the  retina,  ii.  124,  341 
Glossitis,  ii.  632 

Glottis,  scalds  of  the,  i.  904 ;  ii.  377 

Glue  bandages,  i.  781 

Gluteal  Aneurism,  i.  607 

Gluteal  artery,  wounds  of  the,  i.  608 

Gluteal  muscles,  wasting  of  the,  i.  608 

Gluteal  Eegion,  Diagnosis  of  affections  of  the, 

i.  608 

Glycosuria,  as  a  sequela  of  injuries,  i.  401 
Goitre.    See  Diseases  of  the  Thyroid  Gland, 

ii.  613 
Goitre  asthma,  ii.  615 

geographical  distribution  of,  ii.  613 

miasma,  ii.  613 

plongeant,  ii.  615 
GoNORimcEA,  i.  610 

complications  of,  i.  611 

treatment  of,  i.  612 

urethral  htemorrhage  in,  i.  611 
Gonorrhoeal  epididymitis,  ii.  578 

ophthalmia,  i.  352 

rheumatism,  i.  614 
Goocn's  Splint,  i.  615 

Gordon's  method  of  reducing  dislocation  of 
shoulder,  ii.  444 

splints  for  Colles's  fracture,  i.  615 
for  fractured  clavicle,  i.  615 
Gouty  arthi-itis,  i.  850 
Gowland's  rectal  speculum,  ii.  461 
Gradual  interrupted  dilatation  in  treatment  of 

stricture,  ii.  501 
Grafting,  i.  616 

of  bone,  i.  617 

of  medulla,  i.  618 

of  periosteum,  i.  618 

of  skin,  i.  616 

of  sponge,  i.  618 
Granular  laryngitis,  i.  887 

ophthalmia,  i.  350 

pharyngitis,  ii.  209 

urethritis,  i.  606 
Graves's  Disease,  ii.  613 
Greenstick  fracture,  i.  506 

of  arm  and  forearm,  i.  85 
Gritti's  amputation  at  the  knee-joint,  i.  873 
GnoiN,  Diagnosis  of  affections  of  the,  i.'019 
Guinea-worm,  i.  535 
Gum-and-chalk  bandages,  i.  781 
GuM-BoiL,  i.  622 


Gumma,  i.  623 

of  the  larynx,  i.  905 

of  muscle,  ii.  28 

of  the  testis,  ii.  554 

of  the  tongue,  ii.  637 
Gums,  Afiections  of  the,  i.  624 

hypertrophy,  i.  624 

inflammation,  i.  625 

scorbutic  swelling,  i.  625  ;  ii.  407 

tumours,  i.  625 
Gunshot  Wounds,  i.  626 

complications  of,  i.  631 

shock  in,  i.  629 

symptoms  of,  i.  629 

treatment  of,  i.  637 
general,  i.  632 
primary  in  field,  i.  632 
Gunshot  Wounds,  Special. 

of  the  abdomen,  i.  645 

of  arteries,  i.  649 

of  the  bladder,  i.  647 

of  bones,  i.  634 

of  the  ear,  i.  642 

of  the  eye,  i.  642 

of  the  face,  i.  642 

of  the  genital  organs,  i.  648 

of  the  head,  i.  638 

of  joints,  i.  636 

of  the  neck,  i.  643 

of  nerves,  i.  642 

of  the  spine,  i.  641 

of  the  thorax,  i.  643 

of  veins,  i.  649 
Gussenbauer's  suture,  ii.  530 
Gustatory  Neeve,  division  and  stretching  of 

the,  i.  653 
Gutta-percha  splints,  ii.  473 

HaSMATOOELB,  i.  654 

of  the  pelvis.    See  Pelvic  HcBmatocele, 
ii.  175 

of  the  spermatic  cord,  i.  656 

of  the  testicle,  i.  656 

of  the  tunica  vaginalis,  i.  654 
Heemato-chyluria.    See  Ghylwia,  i.  298 
Hismato-salpinx,  i.  516 
Hsematoma,  i.  196 

of  the  ear,  i.  417 

of  the  scalp,  i.  686 ;  ii.  379 
HiEMATURiA,  i.  657,  864 

differential  diagnosis  of  sources  of  bleed- 
ing in,  i.  658 

fallacies  of,  i.  657 

tests  of,  i.  657 

treatment  of,  i.  659 

in  injuries  to  the  spine,  i.  126 

in  prostatic  hypertrophy,  ii.  258 
HiEMOPHILIA,  i.  659 

joint-afiection  of,  i.  660 

order  of  hereditary  transmission  of,  i.  659 

H/EMOPTYSIS  FROM  InJUBY,  i.  661 

HaSMOBIlHAGB,  i.  062 

classification  of,  i.  662 
constitutional  symptoms  of,  i.  003 
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HfflMOMiHAQE,  diSerence  between  arterial  and 
venous  bleeding,  i.  663 

natural  means  of  arrest,  i.  664 

treatment  of  arterial  bleeding,  i.  94 
of  capillary  bleeding,  i.  666 
of  venous  bleeding,  i.  666 

dangers  of  in  old  age,  ii.  96 
Hsemorrhage,  arterial,  i.  93 

from  bladder,  i.  658 

from  extraction  of  toeth,  i.  493 

in  gonorrhoea,  i.  611 

from  gunshot  wounds,  i.  649 

from  hemorrhoids,  i.  668 

in  head-injury,  i.  687  ;  ii.  456,  457 

intracranial,  i.  173  ;  ii.  456 

from  the  kidney,  i.  658,  863 

after  Hthotomy,  i.  938 

from  the  nose,  i.  472 

after  removal  of  tonsils,  ii.  646 

in  spinal  injury,  i.  126,  128 

in  scurvy,  ii.  408 

from  the  urethra,  i.  658 

in  wounds  of  the  chest,  i.  661,  G70 
Htemorrhagic  diathesis.  See  HcBinojpMlia,  i.  659 

sarcoma,  ii.  370 
HiEMonKHorDS,  i.  667 
BLaLMOTHonAX,  i.  670 
Hagedorn's  needles,  ii.  46 
Hainsby's  Tbuss,  i.  672 
Haie,  Diseases  of  the,  i.  672 

alopecia  areata,  i.  33 

atrophy  of  the,  i.  672 

baldness,  i.  672 

loss  of,  from  lightning,  1.  929 
in  syphilis,  ii.  533 
Halter  bandage,  i.  138 

Hamilton's  spUnt  for  fracture  of  the  femur, 
i.  673 

of  the  lower  jaw,  i.  831 
test  in  dislocation  of  the  shoulder,  ii.  442 
Hammeb-toes,  i.  673 

Hammock -method  of  treating  spinal  caries, 
i.  233 

HiUiiMOND's  Splint  for  fracture  of  the  lower 
jaw,  i.  674 

Hamstbing  Tendons,  Contraction  of  the,  i.  674 
Hand,  Amputations  of  the,  ii.  819 

atrophy  of  the,  i.  677 

bursal  swellings  about  the,  i.  209 

deformities  of  the,  i.  411,  544,  679  ;  ii.  812 

dislocation  of  the,  ii.  821 

dislocation  of  the  bones  of  the,  i.  676 

fracture  of  the  bones  of  the,  i.  677 

ganglions  of  the,  i.  679 

hasmorrhage  from  wounds  of  the,  ii.  160 

hypertrophy  of  the,  i.  677 

inflammation  of  the,  i.  678 

tumours  of  the,  i.  680 

warts  of  the,  ii.  811 

wounds  of  the,  i.  677  ;  ii.  160 
Hand,  Subqebt:  of  the,  i.  676 
Handkerchief  bandage,  i.  140 
Eaee-Lip,  i.  680 

age  for  operation  in,  i.  680 

operative  treatment  of,  i.  681 
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Head,  gunshot  wounds  of  the,  i.  638 

relations  of  surface  of,  to  cerebral  convo- 
lutions and  sulci,  i.  686 

tapping  of  the,  ii.  164 

tumours  of  the — 

See  Exostosis,  i.  491 
Meningocele,  ii.  16 
Diseases  of  the  Scalp,  ii.  381 
Sebaceous  Cysts,  ii.  400 
Head-Injdbies,  Diagnosis  of,  i.  683 
Hearing,  acuteness  of,  mode  of  testing,  i.  30-3 

impaired,  in  diseases  of  internal  ear,  i.419 
Heart,  Eupture  and  Wounds  of  the,  i.  689 
Hebra's  prurigo,  ii.  259 
Heciio  Fevbe,  i.  689 
HemeraijOpia,  i.  691 

in  scurvy,  ii.  407 
Hemianopsia,  i.  39,  691 ;  ii.  188 

defect  of  field  of  vision  in,  ii.  188 
Hemiplegia  in  head-injury,  i.  685 

in  railway  injuries,  ii.  296 
Hereditary  syphUitic  physiognomy,  i.  346 

transmission  of  haGmophilia,  i.  659 

of  malignant  disease,  ii.  7 

of  mammary  cancer,  i.  186 
Heredity  in  diseases  'of  childhood,  i.  281 

in  hypospadias,  i.  770 

in  leprosy,  i  444 

in  scrofula,  ii.  396 
Heenia,  conditions  of 

Inoaeoeeated,  i.  693 

Inflamed,  i.  691 

Ieeeducible,  i.  692 

Obstbucted,  i.  693 

Ebduoible,  i.  702 

Stbangdlated,  i.  702 

analysis  of  symptoms  of  strangulation, 
i.  704 

aspiration  in  treatment  of  strangulation, 
i.  708 

cause  of  constipation  in  strangulation, 
i.  704 

cause  of  diminished  secretion  of  m'ine  in 
strangulation,  i.  705 

cause  of  pain  in  strangulation,  i.  704 

diagnosis  of  strangulated  hernia,  i.  707 

herniotomy  versus  taxis  in,  i.  709 

methods  of  strangulation,  i.  702 

reduction  of  en  viasse,  i.  711 

treatment  of,  i.  709 
Heenu,  kinds  of  ;  acquired,  i.  799 

congenital,  i.  799 

infantile,  i.  799 

Littre's,  i.  707 
Hebnia,  radical  cure  of,  i.  693 

methods  of  Annaudale,  Banks,  and  Stokes, 
i.  694 

Spanton's  operation,  i.  694 

Wood's  method,  in  crural  hernia,  i.  699 
in  inguinal  hernia,  i.  696 
in  umbOical  hernia,  i.  700 
after  herniotomy  for  strangulated  in- 
guinal hernia,  i.  699 
results  of  treatment,  i.  695 
selection  of  cases,  i.  695 
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Hkenia,  special  forms  of — 
abdominal,  i.  9 
diaphragmatic,  i.  401 
femoral,  i.  527 
inguinal,  i.  798 

external,  oblique  or  indirect,  i.  798 

internal  or  direct,  i.  800 
lumbar,  i.  955 
obturator,  ii.  81 
perineal,  ii.  190 
pudendal,  ii.  2C8,  810 
rectal,  ii.  245 
sciatic,  i.  609 
scrotal,  ii.  402 
of  tunica  vaginalis,  i.  799 
umbilical,  ii.  704 
vaginal,  ii.  775 

ventral.    See  Abdominal  Hernia,  i.  9 
Hernia  of  bladder,  i.  392 
of  brain,  i.  175 

after  gun-shot  wound,  i.  640 
of  lung,  ii.  221 

after  gunshot  wound,  i.  645 
of  muscle,  ii.  227 
of  testis,  i.  715 ;  ii.  586,  587 
Hernial  sac,  contents  of  the, 

in  reducible  hernia,  i.  701 
in  strangulated  hernia,  i.  708 
hydrocele  of  the,  i.  758 
morbid  anatomy  of  the,  in  strangulation, 
i.  708 

removal  of,  in  radical  cure  of  hernia,  i.  697 
in  herniotomy,  i.  714 
Herniotomy,  i.  712 

comparison  of,  with  taxis,  i.  709 
how  to  deal  with  bowel,  i.  713 
with  omentum,  i.  713 
with  sac,  i.  712,  714 
sequelffi  of  operation,  i.  714 
in  femoral  hernia,  i.  527 
in  inguinal  hernia,  i.  801 
in  obturator  hernia,  ii.  81 
in  umbilical  hernia,  ii. 
Heepes,  i.  716  ;  ii.  450 
Prontajqis,  i.  718 
iris,  i.  487,  717  ;  ii.  450 
of  the  penis,  i.  136  ;  ii.  185,  544 
of  the  pharynx,  ii.  212 
zoster,  i.  717  ;  ii.  450 
in  association  with  syphilis,  ii.  644 
Hey's  amputation,  i.  551 
Hidebound  disease  (scleroderma),  ii.  388 
Hilton's  rectal  speculum,  ii.  461 
Hip,  diagnosis  of  diseases  and  injuries  about 

the,  i.  719 
Hip-Disease,  i.  721 

age  of  patients  in,  i.  721 

amyloid  degeneration  or  complication  of, 

i.  725 
causes  of,  i.  721 
complications  of,  i.  724 
diagnosis  of,  i.  719,  722 
examination  of  patient  in,  i.  723 
pathology  of,  i,  722 
symptoms  of,  i.  722 
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Hip-DisEASE,  symptoms  of  altered  position  of 
limb,  i.  722 

lameness,  i.  722 

loss  of  movement  in  joint,  i.  723 

muscular  wasting,  i.  723 

pain,  i.  722 

swelling,  i.  723 
treatment  of,  i.  725 

by  amputation,  i.  730 

by  excision,  i.  728 

by  extension,  i.  727 

by  rest,  i.  725 
tubercular  meningitis  in  cases  of,  i.  725 
Hip-JoEsiT,  Amputations  at  the,  i.  730 

arrest  of  haemorrhage  during,  i.  731 

antero-posterior  or  double  flap  method, 
i.  732 

circular  method,  i.  732 

modified  circular  (Furneaux  Jordan's 

method),  i.  733 
mortality  of,  in  military  surgery,  i.  638 
oval  method,  i.  732 
ankylosed,  osteotomy  for  relief  of,  ii.  142 
Dislocations  of  the,  i.  733 

Sir  Aptley  Cooper's  classification  of, 
i.  733 

Bigelow  on  the  importance  of  the 

iho-femoral, ligament  in,  i.  733 
irregular  or  anomalous,  i.  737 
into  the  perineum,  i.  738 
regular—  superiliac    (upwards  and 
backwards  on  to  dorsum  ilii),  i.  734 
superpubic  (upwards  and  forwards  on 

to  pubes),  i.  736 
supersciatic  (upwards  and  backwards 

into  sciatic  notch),  i.  735 
Buperthyroid  (downwards,  or  down- 
wards and  forwards),  i.  735 
dislocations,  congenital,  of  the,  i.  337 

pathological,  of  the,  i.  721 
excision  of  the,  i,  728 
Hoarseness,  i.  83 
Hodgen's  Splint,  i.  738 
Hodgkin's  Disease,  i.  738,  965 
Hogan's  speculum,  ii.  462 
Holmgren's  coloured  wools  for  detection  of 

colour-blindness,  i.  333 
Hordeolum,  i.  506 
Horns,  i.  738 
Horsehair  drains,  i.  411 
Horseshoe  fistula,  i.  646 
HospiTAii  Gangkene,  i.  739 ;  ii.  419,  545 

after  gun-shot  injury,  i.  632 
Hospitalism  ahd  Hospital  Moetality,  i.  740 
prevention  of,  i.  743 
statistics  of,  i.  741 
Housemaid's  knee,  i.  210 
Howard's  method  of   artificial  respiration, 

ii.  525 
Howse's  Splint,  i.  744 
Humerus,  disarticulation  of  the,  ii.  439 
for  axillary  aneurism,  i.  123 
for  subclavian  aneurism,  i.  61 
dislocations  of  the,  ii.  442 
congenital  of  the,  i.  336 
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HtJMEims,  Fbactures  of  the,  i.  7d4 
HuMEKUS,  Fkaotuives 

of  the  anatomical  neck,  i.  744 
of  the  greater  tuberosity,  i.  744 
of  the  lower  end,  i.  747 
of  the  shaft,  i.  745 
of  the  surgical  neck,  i.  745 
separation  of  epiphyses  of  the, 
the  upper,  i.  744  ;  ii.  413 
the  lower,  i.  746  ;  ii.  413 
tumours  of  (malignant)  of  the,  ii.  688,  691 
Hunterian  operation  for  aneurism,  i.  59 
Hyalitis,  ii.  803 
Hydatid  cysts  of  bone,  ii.  692 
of  the  orbit,  ii.  120 
of  the  spleen,  ii.  472 
Hydatid  rash,  i.  749 
Hydatids,  i.  747 

operative  treatment  of,  i.  750 
Hydrabtheosis,  i.  760 
Hydiencephalocele,  ii.  16 
Hydroa.  See  Herpes  Iris,  under  Erytheina,iA%l 
Hydbooele,  i.  751 

acute  vaginal,  i.  751 
chronic  vaginal,  i.  752 
congenital,  i.  756 
diffuse,  of  the  cord,  i.  758 
encysted,  of  the  cord,  i.  757 

of  the  testis,  i.  757 
of  a  hernial  sac,  i.  758 
infantile,  i.  756 
inguinal,  i.  758 
diagnosis  of,  ii.  403 
treatment  of 

by  acupuncture,  i.  754 
by  incision,  i.  755 
by  injection,  i.  755 
by  tapping,  i.  754 
Hydrocele,  chronic  vaginal,  diagnosis  of  from 
hernia,  i.  753 
of  the  canal  of  Nuck,  ii.  810 
Hydrocele  of  the  Neck,  i.  758 
Hydrocephalus,  ii.  17 
Hydro-haematocele,  i.  750 
Hydronephrosis,  i.  759 
Hydrophobia,  i.  761 
causes  of,  i.  761 
diagnosis  of,  i.  764 
pathology  of,  i.  763 
prognosis  of,  i.  763 
treatment  of,  i.  763 
Hydrops  artiouH,  ii.  541 
Hydro-salpinx,  i.  516 
Hydrosarcocele,  ii.  682,  583 
Hygroma,  i.  758 
Hymen,  imperforate,  ii.  769 
Hyoid  Bone,  fracture  of  the,  i.  764 
HypersBmia  of  conjunctiva,  i.  347 
Hypereesthesia,  of  the  larynx,  i.  904 

of  mucous  membrane  of  urethra,  a  cause 

of  spermatorrhcea,  ii.  465 
treatment  of,  by  nerve-stretching,  ii.  61 
Hypbridrosis,  i.  764  ;  ii.  450 
Hypermetropia,  i.  765.    See  Errors  of  Befrac- 
tion,  ii.  316 
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Hyperostosis  of  the  lower  jaw,  i.  834 
Hyperpyrexia,  ii.  533 
Hypertrophy,  i.  765 
•    compensatory,  i.  767 

irritative,  i.  767 

physiological,  i.  766 

of  bones.    See  Leontiasis  Ossea,  i.  924 ; 

Ostitis  Deformans,  ii.  146 
of  the  breast,  i.  179 
of  the  clitoris,  ii.  807 
of  the  gums,  i.  624 
of  muscle,  ii.  28 
of  the  nails,  ii.  35 
of  the  prostate,  ii.  251 
of  the  scrotum,  ii.  399 
of  the  spleen,  ii.  471 

of  the  thyroid  gland.    See  GoUre,  ii.  613 
of  the  toes.    See  Pes  Gigas,  ii.  205 
of  the  tongue,  ii.  631.    See  Macroglossia, 
ii.  1 

of  the  tonsils,  ii.  645 
Hypochondbiasis,  i.  767 
Hypodermio  Injection,  i.  767 

accidents  attending,  i.  769 

drugs  employed  in,  i.  768 

use  of  in  checking  growth  of  tumours, 
i.769 

spread  of  acute  specific  disease,  i.  769 

of  ergotin,  i.  474. 

of  mercury  in  syphilis,  ii.  563 
Hypoglossal  nerve,  paralysis  of  the,  i.  383 
Hypopyon,  i.  769 
Hypospadias,  i.  769 

hereditary  transmission  of,  i.  770 

treatment  of,  i.  771 
Hyposphagma,  ii.  516 

Hysterectomy.   SeePon'o's  Operaiiow,  ii.  237; 

Extirpation  of  the  Uterus,  ii.  752 
Hysteria  after  railway  injury,  ii.  298 
Hysterical  dysphagia,  i.  413 

joint-afiections,  i.  851 

laryngeal  affections,  i.  898 

Ichthyosis,  i.  772 

association  with,  of  asthma  and  mental 

weakness,  i.  773 
hystrix,  i.  773 
simplex,  i.  772 
treatment  of,  i.  774 
xeroderma,  i.  772 
lUac  abscess,  i.  622 
Iliac  Aneurism,  i.  774 
treatment  of,  i.  775 

by  amputation  at  the  hip-joint,  i.  777 
by  compression,  i.  775 
by  galvano-puncture,  i.  776 
by  injection  of  perchloride  of  iron, 
i.  776 

by  ligature,  distal,  i.  776 
proximal  of  abdominal  aorta,  i.  776 
of  common  iliac,  i.  776 
of  external  iliac,  i.  775 
Iliao  Arteries,  Surgical  Anatomy  and  Liga- 
tion of  the,  i.  777 

oomtnon  iliao,  i.  777,  779 


Index  of  Subjects 


855 


Iliao  Aeteeies,  Surgical  Anatomy  and  Liga-  ' 
tion  of  the,  external  iliac,  i.  777,  778 
internal  iliac,  i.  778,  779 

Hio-femoral  ligament,  part  played  by  in  dis- 
location of  the  hip,  i.  733 

Ilio-femoral  triangle  of  Bryant,  i.  720 

lilllOBILITY,  i.  779 

Immovable  B^utdages,  i.  779 
Impacted  calculus,  ii.  488 

fracture,  i.  566 

of  the  neck  of  the  femur,  i.  528 
Imperforate  amis,  i.  112 

hymen,  ii.  769 
Impetigo,  i.  782 

differential  diagnosis  of,  and  eczema,  i.  782 
Impotence,  i.  783 
Incarcerated  hernia,  i.  693 
LsciiiNED  Planes,  i.  785 
Incomplete  dislocation,  i.  403 
Incontinence  of  Ubine,  i.  785 

juvenile,  i.  786 
Incubation-period  of  septicaemia,  ii.  424 
Indian  plastic  operations,  ii.  220,  347 
Indolent  bubo,  i.  197 
Indolent  ulcer,  ii.  698 

Indurated  chancre,  minute  structure  of,  ii.  548 
Induration,  i.  787 
Infantile  hernia,  i.  779 
scurvy,  ii.  361 

syphilis.    See  Congenital  Syphilis,  i.  339 
Infants,  erysipelas  in,  i.  482 
hernia  in,  i.  282 

predisposition  of  to  sarcoma,  i.  282 
shock  in,  ii.  433 

surgery  of.    See  Surgical  Affectimis  of 
CMldllood,  i.  280 

susceptibility  to  action  of  drugs,  i.  282 

temperature  of,  i.  281 

tetanus  in,  ii.  698 
Infarction,  i.  480,  ii.  278 
Infarcts,  i.  450 
Infective  cellulitis,  i.  419 
Inferior  dental  nerve,  exposure  of,  in  neuro 

tomy,  ii.  73 
Infiltration -keratitis,  i.  863 
Inflammation,  Acute,  i.  788 

causes  of,  i.  792 

early  phenomena  of,  i.  788 

exudation,  i.  791 

resolution,  i.  791 

retrogression,  i.  791 

suppuration,  i.  792 

treatment  of,  i.  795 

chronic,  i.  795 

in  old  age,  ii.  97 
Inflammatory  adhesion  as  a  therapeutic  re- 
source, i.  27 

fever,  i.  794 

stricture,  ii.  497 
Inflation  in  treatment  of  intussusception,  i.  811 
Inflation  of  tympanum,  i.  416 

by  Politzer's  method,  i.  416  , 

by  Valsalva's  method,  i.  416 
Infra-orbital  nerve,  exposure  of,  in  neurotomy, 
ii.  73  j 


Infra-pateUar  bursa,  enlargement  of  the,  ii.  604 
Ingrowing  Toe-nail,  i.  797,  ii.  35 
Inguinal  aneurism.      See  lUae  Aneurism, 

i.  774 
colotomy,  i.  331 

Inguinal  BDernia,  i.  798 

external  or  oblique,  i.  798 
acquired,  i.  799 
congenital,  i.  799 
internal  or  direct,  i.  800 
operation  of  herniotomy  in,  i.  801 
Injury  an  exciting  cause  of  malignant  growth, 

ii.  8 

Injuries  of  cranial  nerves,  i.  381 
Innominate  Aneurism,  i.  801 
Innominate  Ajbteby,  Surgical  Anatomy  and 

Ligation  of  the,  i.  801,  802 
Inoculation  treatment  of  granular  ophthalmia, 
i.  352 

Insects,  stings  of,  ii.  478 
Intemperance  a  cause  of  aneurism,  i.  56 
Intermaxillary  bone  in  hare-lip,  i.  680 
Intermediate  hsemorrhoids,  i.  668 
Internal  hsemorrhoids,  i.  668 

urethrotomy,  ii.  727 
Interrupted  sutures,  ii.  528 
Interstitial  keratitis,  i.  367 

in  congenital  syphilis,  i.  343 
treatment  of,  ii.  564 
Intertrigo,  i.  485 
Intestinal  Obstruction,  i.  802 
Acute — 

acute  intussusception,  i.  805 
acute  obstruction  by  gall-stones,  i.  808 
internal  strangulation,  i.  802 
volvulus  of  the  sigmoid  flexure,  i.  804 
Chronic — 

chronic  intussusception,  i,  814 
ffflcal  accumulation,  i.  808 
stricture  and  stenosis  of  the  intestine, 
i,  806 

cicatricial  stricture,  i.  806 
cancerous  stricture,  i.  807 
differential  diagnosis  of,  i.  810,  812,  813 
symptoms  of,  i.  809 
treatment  of,  i.  810 

acute  obstruction,  i.  810 
chronic  obtruction,  i.  814 
Intestine,  conditions  of,  in  inflamed  hernia, 
i.  691 

in  obstructed  hernia,  i.  693 
in  strangulated  hernia,  i.  708,  713 
gun-shot  wounds  of,  i.  646 
management  of,  in  different  conditions  of 

strangulation,  i.  713 
perforation  of,  in  strangulated  hernia, 
i.  713 

protrusion  of,  in  injmies  of  the  abdomen, 

i.  4 
resection  of. 

See  Colectomy,  i.  327 
Enterectomy,  i.  467 
Pylorus,  operations  on  the,  ii.  283 
I       rup'arp.  of,  in  injuries  of  the  abdomen, 
i.  4 
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For  articles  on  diseases,  injuries,  and  mal- 
formations of  Intestinai  Teact 

See  Iiijitries  of  the  Abdomen,  i.  1 
Abdominal  Hernia,  i.  9 
Artificial  Anus,  i.  101 
Atresia  Am,  i.  112 
Colectomy,  i.  327 

Colotomy,  i.  330  •  • 

Diaphragmatic  Hernia,  i.  401 
Enterectomy,  i.  467 
Enterotmny,  i.  469 

Fcecal  Abscess  and  Fcecal  Fistula, 

i.  915 

Inflamed  Hernia,  i.  691 
Reducible  Hernia,  i.  701 
Strangulated  Hernia,  i.  702 
IntesUnal  Obstruction,  i.  802 
Becio-Vesical  Fistula,  ii.  308 
Injuries  and  Diseases  of  the  Bectum, 

ii.  309 

Umbilical  Fistula,  ii.  704 
Intra-capsular  fracture  of  neck  of  femur,  i.  528 
Intra-cranial  abscess,  i.  461 

aneurism,  ii.  126 

hfemorrhage,  i.  173 
Intra-orbital  aneurism,  ii.  125 
Intra-spinal  hcemorrhage,  i.  128 
Intra-thoracic  aneurism,  i.  801 
Intba-utebine  Fkaotdbes,  i.  814 
Intussusception,  i.  805 
Indnotion  op  Mbeodbt,  i.  816,  ii.  562 
Invagination  treatment  of  hernia. 

See  Hernia,  Badical  Cure  of,  i.  693 
Inversion  of  testis,  ii.  593 
Involution  cysts  of  breast,  i.  183 
Iodic  roseola,  ii.  15 

Iodide  of  potassium,  in  treatment  of  syphilis, 
ii.  558,  563 

coryza  from,  ii.  563 
eruption  from,  ii.  15,  563 
Iodide  of  sodium,  in  treatment  of  syphilis, 
ii.  563 

Iodine,  injection  of,  in  bronchocele,  ii.  617 

in  hydrocele,  i.  755 

in  spina  biiida,  ii.  470 
Iodoform,  Surgical  uses  of,  i.  816 

as  an  antiseptic,  i.  817 

in  local  treatment  of  tertiary  syphilis, 
ii.  561 
Ieideotomy,  i.  817,  826 

in  cataract,  i.  251,  258 

in  glaucoma,  i.  602 

in  iritis,  i.  826 
Irido-choroiditis,  i.  307 
Irido-cycUtis,  i.  307 
Iridodesis,  i.  252 
Iridotomy,  i.  252 
Ibis,  Diseases  of  the,  i.  820 

coloboma,  i.  820 

cysts  and  tumours,  i.  820 

inflammation,  i.  821 

examination  of  the,  i.  502 
Iritis,  plastic,  i.  821 

serous,  i.  828 

syphilitic,  ii.  551 
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Iritis,  syphilitic,  treatment  of,  ii.  552,  564 
Iron,  perchloride  of,  in  treatment  of  ervsipelas 
i.  483' 

of  niBvus,  ii.  33 
Irreducible  hernia,  i.  692 
Iebigation,  i.  828 
Irritable  bladder. 

See  Neuralgia  of  the  bladder,  i.  149 

Strangury,  ii.  496 
testis,  ii.  588 
Issues,  i.  829 

Itch.    See  Scabies,  ii.  375 
Ivory  exostosis,  i.  491 

of  external  ear,  i.  116 

of  frontal  sinus,  i.  676 


Jaw,  Lowbb,  Congenital  dislocation  of  the 
i.  335 

dislocations  of  the,  i.  830 
bilateral,  i.  830 
unilateral,  i.  830 
subluxation,  i.  831 
Fracture  of  the,  i.  831 
removal  of  the,  i.  839 
Jaw,  Uppee,  fracture  of  the,  i.  512 

removal  of  the,  i.  538 
Jaws,  Closure  of  the,  i.  832 
diseases  of  the,  i.  833 
See  Antrum,  Diseases  of  the,  i.  79 
Gums,  Affections  of  the,  i.  624 
Odontoma,  ii.  88 
oysts,  i.  835 

dentigerous  cysts,  i.  400 
exanthematous  necrosis,  i.  883 
hyperostosis,  i.  834 
necrosis,  i.  833 
periostitis,  i.  833 
phosphorus-necrosis,  i.  834 
tumours,  i.  835 
gunshot  wounds  of  the,  i.  642 
operations  on  the,  i.  837 
Jejunostomy,  ii.  288 
Jobert's  suture,  ii.  530 
Joints,  Amputations  at  the 
ankle,  i.  65 
elbow,  i.  435 
hip,  i.  730 
knee,  i.  872 
shoulder,  ii.  439 
wrist,  ii.  819 
Joints,  Diseases  of  the,  i.  840 
of  articular  cartilage,  i.  846 
of  articular  ends  of  bones,  i.  846 
chronic  articular  ostitis,  i.  847 
of  ligaments,  i.  840 
of  synovial  membrane,  i.  840 ;  ii.  540 
Special  forms  of : — chronic  rheumatic  ar- 
thritis, i.  296 
gouty  disease,  i.  850 
affections  of  joints  in  htemophilia, 
i.  660 

hysterical  affections,  i.  851 
affections  after  nerve-section,  ii.  53 
osteo-arthritis,  ii.  134 
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Joints,  Diseases  of  the,  Special  foims  of : — 
pytemic  affections,  i.  849  ;  ii.  279 
rheumatic  affections,  i.  849 
scrofulous  affections,  i.  850 ;  ii.  398 
syphilitic  affections,  i.  850 
tabetic  arthropathy,  i.  272,  851 
tubercular  disease,  ii.  673 
Joints,  Excision  of,  i.  852 
of  the  anMe,  i.  854 
of  the  elbow,  i.  855 
of  the  hip,  i.  729 
of  the  knee,  i.  856 
of  the  shoulder,  i.  857 
of  the  wrist,  i.  858 
subperiosteal  excision,  i.  853 
Joints,  Injuries  of. 

in  compHcated  fracture,  i.  569 
in  compound  dislocation,  i.  404 
gunshot  wounds,  i.  636 
sprains,  i.  475 
Wounds,  i.  859 
Joints,  loose  cartilages  in,  i.  953 

stiffness  of.    See  Ankylosis,  i.  67 
Jordan  on  shock  during  amputation,  ii.  433 
Jordan's  amputation  at  hip,  i.  730,  732 
Jugular  vein,  blood-letting  from  the,  ii.  782 

woimds  of  the,  i.  861 
Junks,  i.  862 

Kangakoo-tendon  Ligatcke,  i.  863 
Keloid,  i.  305  ;  ii.  452 
Kelotomy  (herniotomy),  i.  712 
Keratitis,  i.  360 

circumscribed  interstitial,  i.  367 

neuropathic,  i.  365 

phlyctenular,  i.  364 

suppurative,  i.  369 

trachomatous,  i.  363 

traumatic,  i.  363 

in  congenital  syphilis,  i.  346 
Kerato-globus  (globular  cornea),  i.  375 
Keratoconus  (conical  cornea),  i.  375 
Keratoscopy,  ii.  341 
Keratosis  pilaris,  i.  927 

Kidney,  degeneration  of  in  ectopia  vesicae, 
i.  425 

Kidney,  Diseases  of  the  : — 

haemorrhage,  from  the,  i.  658,  863,  868 

hydronephrosis,  i.  759 

movable  kidney,  ii.  24,  55 

nephralgia,  ii.  46 

nephritis,  ii.  50 

nephrolithiasis,  ii.  52 

perinephritic  abscess,  ii.  190 

pyelitis,  ii.  281 

pyelonephritis,  ii.  282 

pyonephrosis,  ii.  288 

suppression  of  urine,  ii.  518 

surgical   kidney.     See  Pyelone^hiitis, 

ii.  282 
tumours,  i.  870 

Injuries  of  the,  i.  863  , 
non-penetrating,  i.  863 
penetrating,  i.  865 
gunshot  wounds,  i.  646 


Kidney,  Operations  on  the — 
nephrectomy,  ii.  47 
nephro-lithotomy,  ii.  54 
nephroraphy,  ii.  55 
nephrotomy,  ii.  56 
Surgery  of  the,  i.  867 
Knee-Joint,  Amputations  at  the,  i.  872 
Garden's  operation,  i.  872 
Gritti's  operation,  i.  873 
supra-condyloid  amputation,  i.  873 
Syme's  operation,  i.  872 
ankylosis  of  the,  osteotomy  for,  ii.  142 
congenital  dislocation  of  the,  i.  336 
diseases  of  the,  i.  873 
Dislocations  of  the,  i.  871 
backwards,  i.  872 
forwards,  i.  872 
partial  inwards,  i.  872 
partial  outwards,  i.  871 
by  rotation  outwards,  i.  872 
excision  of  the,  i.  856 
gunshot  wounds  of  the,  i.  638 
injuries  of  the,  diagnosis  of,  ii.  603 
Knook-knee,  i.  592 
Knotted  bandage,  i.  138 
Koch's  test  of  value  of  antiseptic  agents,  i.  78 
Kocher's  operation  for  removal  of  goitre, 
ii.  620 

for  removal  of  the  tongue,  ii.  643 
plan  of  reducing  dislocation  at  shoulder- 
joint,  ii.  445 
Kyphosis,  i.  69 

Labial  chancre,  i.  932 

Labyrinth,  changes  in  the,  in  disease  of  the 

internal  ear,  i.  420 
Lacerated  wounds,  ii.  817 
Lacrtmai  Apparatus,  Diseases  of  the,  i.  876 
Lacrymal  fistula,  i.  882 
Lacrymal  gland,  extirpation  of  the,  i.  876 

inflammation  of  the,  i.  876 
Lacrymal  sac,  acute  inflammation  of  the, 

i.  881 

chronic  inflammation  of  the,  i.  877 

treatment  of,  i.  879 
Lactation,  disorders  of,  i.  179 
Lamellar  cataract,  i.  248 
Lameness  in  hip-disease,  i.  722 
Langenbeck's  rhinoplastio  operation,  ii.  348 
Langenbuch's  method  of  nephrectomy,  ii.  49 
Lapabo-elytrotomy,  i.  882 
Laparotomy. 

See  references  under  Abdominal  Section. 
Laparotomy    foe    Intestinal  Obstruction, 

i,  883 
Lardacein,  i.  30 

Lardaceous  disease.    See  Albuminoid  Degene- 
ration, i.  29 

Laryngeal  Cartilages,  Fracture  of  the,  i.  884 

Laryngeal  phthisis,  i.  908 
syphilis,  i.  905 

Laryngectomy,  i.  891 

Laryngismus  stridulus,  i.  902 

Laryngitis,  i.  884 

Laryngoscope,  i.  888 
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Labyngobcopy,  i.  888 

in  oases  of  laryngeal  paralysis,  i.  899 
of  laryngeal  phthisis,  i.  908 
of  laryngeal  syphilis,  i.  900 
of  laryngeal  tumour,  i.  893,  896 
Laryngotomy,  i.  890 
IiABYNX,  Diseases  of  the,  i.  884 
Geowths,  i.  892 

malignant,  i.  895 
non-malignant,  i.  892 
inflammation  (laryngitis),  i.  884 
acute,  i.  884 
acute  cedematous,  ii.  89 
chronic,  i.  886 
Neubosbs,  i.  898 
paralysis,  i.  898 
of  sensation,  i.  904 
spasms,  i.  901 

troubles  of  co-ordination,  i.  903 
Syphilis,  i.  905 

TOBEECULOSIS,  i.  908 
EXTIEPATION  OF  THE,  i.  891,  897 

foreign  body  in  the,  i.  559 
Scalds  of  the,  i.  904  ;  ii.  377 
wounds  of  the,  ii.  607 
'  Latent '  fracture  of  the  spine,  i.  131 

squint,  ii.  490 
Lateral  Spinal  Cdrvatueb,  i.  910 
Lead-poisoning,  amblyopia  from,  i.  41 

musculo-spiral  paralysis  from,  ii.  28 
Leech,  AETmciAL,  i.  289,  918 
Leeching,  i.  918 
Leg,  Amputations  of  the,  918 

circular  method,  i.  919 
flap  method,  i.  918 
Lister's  method,  i.  919 
Teale's  rectangular  method,  i.  918 
diagnosis  of  affections  of  the,  ii.  601 
Fractures  of  the,  i.  920 
of  both  bones,  i.  921 
of  fibula,  i.  921 
of  tibia,  i.  920 
compound  fracture,  i.  928 
Leitee's  Tubes,  i.  923 
Lembeet's  Sutuee,  i.  924 ;  ii.  530 
Lentigo,  i.  924 
Leontiasis  Ossea,  i.  924 
Lepra.    See  Psoriasis,  ii.  265 
Leprosy.   See  Elephantiasis  Gracorum,  i.  444 
Leucasmus.    See  Leitcoderma,  i.  925 
Leucocytes,  part  played  by  in  inflammatory 

changes,  i.  790 
Leucodeeha,  i.  925 
Leucoma  (of  cornea),  i.  374 
Leucoplakia,  ii.  633.    See  Psoriasis  Buccalis, 
ii.  267 

LeukflBmio  lymphadenoma,  i.  966 
Levis's  Apparatus,  i.  925 
Lice,  ii.  170 
Lichen,  i.  926 

syphilitic,  ii.  550 
Ligaments,   Diseases    of,   in  joint-disease, 
i.  848 

rupture  of,  ii.  475 
Ligameutum  patellee,  rupture  of,  ii.  676 
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Ligation  of  arteries. 

See  references  under  heading  of  Surgical 
Anatomy  of  and  Ligation  of  Arteries, 
Ligature,  distal,  i.  GO 
proximal,  i.  59 
temporary,  i.  60 
in  treatment  of  aneurism,  i.  59 
of  cirsoid  aneurism,  i.  311 
of  nffivus,  ii.  33 
of  abdominal  aorta  for  iliac  aneurism, 
i.  776 

of  the  axOary  artery,  for  aneurism,  i.  123 
for  rupture  of  vessel,  in  reduction  of 

dislocation,  i.  121 
for  wound,  i.  120 
of  the  brachial  artery,  for  wound  of  the 

palmar  arch,  ii.  161 
of  the  carotid  artery,  for  aneurism  of  the 
common  trunk,  i.  236 
for  aneurism  of  the  external  and  in- 
ternal carotids,  i.  236 
for  cirsoid  aneurism  of  the  scalp, 
i.  311 

for  orbital  aneurism,  ii.  131 
distal,  of,  in  aortic  aneurism,  i.  81 
distal,  of,  in  -iimominate  aneurism, 
i.  801 

of  femoral  artery : 

for  elephantiasis  arabmu,  i.  443 
for  popliteal  aneurism,  ii.  234 
for  punctured  wound  of  vessel,  i.  525 
for  secondary  haamorrhage,  i.  526 
for  wounds  of  jplantar  arteries,  ii.  219 

of  gluteal  artery,  for  anemism  of  vessel, 
i.  607 

for  wound,  i.  608 

of  common  iliac  artery,  for  iliac  aneurism, 
i.  776 

of  external  iliac  artery,  for  iHao  aneurism. 

i.  775 

for  recurrent  popliteal  aneurism,  ii.  234 
of  internal  ihae  artery,  for  gluteal  aneur- 
ism, i.  607 
of  jugular  vein,  i.  862 
of  lingual  artery,  in  removal  of  tongue, 

ii.  643 

of  popliteal  artery,  for  wound  of  vessel, 
ii.  235 

of  subclavian  artery,  for  axillary  aneu- 
rism, i.  123 

for  wound  of  axillary  artery,  i.  120 
for  subclavian  anem'ism,  ii.  513 
distal  ligature  for  aortic  aneurism,  i.  81 
for  innominate  aneurism,  i.  801 
for  subclavian  aneurism,  ii.  514 
of  vertebral  artery,  ii.  785 
Ligature,  elastic,  in  treatment  of  fistula  in  ano, 

i.  547 
Ligatures,  i.  928 

catgut,  i.  76,  928 
kangaroo-tendon,  i.  863 
Lightning,  Accidents  from,  i.  929 
Lightning  pains,  treatment  of,  by  nerve-stretch- 
ing, ii-  61 
Limbs,  artificial,  i.  104 
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Linear  extraction  of  cataract,  i.  253 
Lingual  Abtery,  Surgical  Anatomy  and  Liga- 
tion of  the,  i.  930 
Linseed-meal  poultice,  ii.  240 
LiPOiiA,  i.  930 

nasi,  ii.  77 

in  old  age,  ii.  98 
'  Lipome  lierniaire,'  i.  708 
Lips,  Diseases  of  the,  i.  931 

adenoma,  i.  933 

cysts,  i.  933 

epithelioma,  i.  932 

ulcers,  i.  931 

plastic  operations  on  the.    See  Cheilo- 
plasty,  i.  276 
Liquid  glass  bandages,  i.  781 
Lisfranc's  amputation  in  the  foot,  i.  551 
Lister's,  Sir  Joseph,  abdominal  clamp,  i.  731 

bloodless  method,  i.  490 

modification  of  Teale's  amputation,  i.  48 

needle,  ii.  46 

operation  for  excision  of  wrist,  i.  858 
splint  for  use  after  excision  of  wrist,  i.  933 
treatment  of  fractured  patella,  ii.  169 
LisTEBisM.    See  Antiseptic  SiLrgery,  i.  70 
in  abdominal  surgery,  i.  10 
in  hip-disease,  i.  728 
Liston's  artery -forceps,  i.  100 

long  splint,  i.  933 
Litholapaxy,  i.  948 
Lithophone,  .ii.  486 
LiTHOTOMT,  i.  934 

lateral  operation  in  the  adult,  i.  934 
causes  of  death  after,  i.  939 
dangers  of,  i.  938 
obstacles  met  with  in,  i.  937 
median  operation,  i.  940 

advantages    and   disadvantages  of, 
i.  940 

suprapubic  operation,  i.  940 

in  children,  i.  939 

in  women,  i.  941 

mortality  after,  i.  942 

recurrence  of  stone  after,  i.  943 
Lithotrite,  use  of  in  removing  foreign  body  from 

bladder,  i.  565 
LiTHOTEITY,  i.  943 

the  new  method  (litholapaxy),  i.  949 

the  old  method,  i.  946 

dangers  of,  i.  948 

fatal  complications  of,  i.  946 

obstacles  met  with  in,  947 

results  of,  i.  949 
Lithotrity,  or  lithotomy,  choice  of  operation, 

ii.  486 
Littre's  operation,  i.  330 

in  treatment  of  imperforate  anus,  i.  113 
Littre's  hernia,  i.  707 
Liver,  albuminoid  degeneration  of,  i.  30 
in  hip-disease,  i.  725 

gunshot  wounds  of  the,  i.  646 

hydatids  of  the,  i.  748 

BUPTDBE  OF  THE,  i.  951 

Local  An^esthesu,  i.  952 
See  Ether-spray,  i.  490 
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Localisation  of  cerebral  lesions,  i.  464 
Locality,  influence  of,  on  nature  of  malignant 

disease,  ii.  8 
Lock-jaw,  ii.  698 
London  paste,  i.  262 
Loose  Gabtilage,  i.  953 
in  the  knee,  i.  875 
Lordosis,  i.  69 
LuMBAB  Abscess,  i.  954 
colotomy,  i.  330 
Hebnia,  i.  965 
Lung,  bleeding  from,  due  to  injury.  See 
Hamoptysis  from  injury,  i.  661 ;  Hatmo- 
thorax,  i.  670 
collapse  of,  from  injury,  i.  222 
emphysema  from  wound  of,  i.  452 
gunshot  wound  of,  i.  279,  643 
hernia  of.    See  Pneumocele,  ii.  221 
inflammation  of  from  injury.    See  Trau- 
matic Pneumonia,  i.  279  ;  ii.  222 
rupture  of,  i.  956 
wounds  of,  i.  279,  955 
Lupoid  ulcerations  in  syphilis,  treatment  of, 
ii.  565 

Lupus  Ebythematosus,  i.  957 
exedens  or  exulcerans,  i.  969 
exfoliativus,  i.  959 
hypertrophicus,  i.  959 
serpiginosus,  i.  959 
tuberculatus,  i.  959 
verrucosus,  i.  959 
Vulgaris 

of  the  cheeks,  i.  960 
of  the  ear,  i.  961 

of  the  extremities  and  trunk,  i.  961 
of  the  mucous  membranes,  i.  961 
of  the  nose,  i.  960  ;  ii.  78 

relation  of,  to  tuberculosis,  i.  959 

symptoms  of,  i.  959 

treatment  of,  i.  961 

by  actual  cautery,  i.  961 
by  injection  of  iodine,  i.  962 
by  local  application  of  strong  acids, 
i.  962 

by  scarification,  i.  961 
by  scraping,  i.  961 
Luxatio  erecta  of  shoulder,  ii.  442,  443 
Lymphadenitis,  i.  962 

from  poisoned  wound,  ii.  227 
Lymphadenoma,  i.  965 
leukcemic,  i.  966 
non-leukasmic,  i.  966 
sarcomatous,  i.  966 
Lymphangiectasis,  i.  967 
Lymphangioma,  i.  967 
Lymphangitis,  i.  968 

from  poisoned  wound,  ii.  227 
Lymphatic  glands — 

affections  of,  in  glanders  (farcy-buds), i.  593 

in  cases  of  malignant  tumour,  ii.  5 
cancerous  disease  of,  i.  966 
hypertrophy  of.     See  Lympliadenoma, 
i.  966 

infiammation  of.    See  Lymphadenitis, 
i.  962 
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Lympliatio  glands — 

scrofulous  affections  of,  ii.  398 
suppuration  of,  i.  963 
syphilitic  enlargement  of,  i.  197  ;  ii.  543 
tumours  of,  i.  965 

venereal  affections  of.  See  Bubo,  i.  197 
Lymphatics — 

discharge  of  lymph  from  open.    Sec  Lym- 

pJiorrhcea,  i.  969 
inflammation    of.     See  Lymjphangiiis, 

i.  968 

varix  of.    See  Lymphangiectasis,  i.  967 
Lymphoma,  i.  965 
Lymjphorrhagia,  i.  969 
Lymphobrhcea,  i.  969 
Lympho-sarcoma,  ii.  370 
Lymph-scrotum,  i.  442 

Maeewen's  operation  for  genu  valgum,  ii.  143 

McInttbe's  Splint,  ii.  14 

Mackenzie's  amputation  at  the  ankle-joint, 

i.  66 

Maoroglossia,  ii.  1 

Maoropodia,  ii.  205 

Macrostoma  congenitum,  i.  266 

Madura  foot,  i.  577 

Malar  bone,  fracture  of  the,  i.  513 

Malaria,  amaurosis  from,  i.  42 

Male,  greater  liability  of  the,  to  suffer  from 

aneurism,  i.  56 
Malformations,  Congenital,  of  anus,  i.  112 

of  the  bladder,  i.  425 

of  the  cheek,  i.  275 

of  the  lip,  i.  680 

of  the  palate,  i.  316 

of  the  spine,  ii.  467 

of  the  vagina,  ii.  769 

of  the  vulva,  ii.  807 
Malgaigne's  hooks   in  fracture  of  patella, 

ii.  169 

Malignant  disease,  in  cicatrices,  i.  306 

in  stumps,  ii.  509 
Malignant  lymphoma,  i.  965 
MaUgnant  cBdema,  ii.  3 
Mamonant  Pustule,  ii.  2 

presence  of  bacillus  anthracis  in  cases  of, 

ii.  3 

relation  to  woolsorters'  disease,  ii.  3 

treatment  of,  ii.  4 
MaUgnant  strictm-e  of  oesophagus,  ii.  94 

of  rectum,  ii.  314 
Malignant  Tumoubs,  ii.  5 

affections  of  general  health  in  cases  of, 
ii.  7 

etiology  of,  ii.  7 

glandular  affections,  ii.  5 

influence  of  age,  sex,  and  locality  on,  ii.  8 

mode  of  dissemination,  ii.  6 

mode  of  growth,  ii.  5 

See  Carciiwrna,  i.  220. 
Sarcoma,  ii.  369 
Malleoli,  fractures  of  the,  i.  62,  63 
Malum  coxte  senile,  i.  296 
Mamma,  excision  of,  192 
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Mammary  abscess,  i.  177 
cancer,  i.  184 
tumours,  i.  181 

differential  diagnosis  of,  i.  191 
'  Manifest '  squint,  ii.  490 
Manipulation    in    treatment    of  aneurism, 
i.  61 

Marriage,  question  of,  after  an  attack  of 
syphilis,  ii.  565 
in  cases  of  retained  testes,  ii.  595 
Marshall's  osteotrite,  ii.  144. 

space  in  spontaneous  rupture  of  empyema, 
i.  456 

Mabtin's  Bandages,  ii.  7 

in  treatment  of  elephantiasis  Arabum 
i.  443 

in  treatment  of  indolent  ulcer,  ii.  698 
Massage,  ii.  11 
Mastitis,  i.  177 

neonatorum,  i.  179 
Mastodynia,  i.  177 
Mastoid  disease,  i.  423 
Masturbation,  ii.  13 

amblyopia  from,  i.  38 
Maturity  of  cataract,  i.  249 
Meatus   auditorius,  fereign  bodies  in  the, 
i.  418 

inflammation  of  the,  i.  417 
injuries  to  the,  i.  418 
Mechanical     treatment     of    cleft  palate, 

i.  315 

Mechanism  of  accommodation,  i.  21 
Meckel's  diverticulum,  internal  strangulation 
by,  i.  803 

Meckel's  ganglion,  extirpation  of,  ii.  57,  73 

Median  lithotomy,  i.  940 

Median  nerve,  exposure  of,  for  neurotomy, 

ii.  74 

Medical  Gymnastics,  ii.  14 
Medicinal  Eruptions,  ii.  15 
Medicinal  treatment  of  aneurism,  i.  58 
Medullary  cancer,  i.  224 
Meibomian  glands,  affections  of  the,  i.  506 
Melancholia.    See  HypocJiondriasis,  i.  767 
Melanosis,  ii.  6 
Melanotic  carcinoma,  ii.  226 
sarcoma,  ii.  370 

of  choroid,  ii.  122 
Melasma,  i.  283 

Melon-seed  bodies,  i.  579,  ii.  576 
Membrana  tympani,  puncture  of  the,  i.  421 

rupture  of  the,  i.  422 
Meniere's  disease,  i.  420 

in  syphihs,  ii.  553 
Meningitis,  cranial,  i.  459 

spinal,  i.  129 
Mbningooblb,  ii.  16 
Mentagra.    See  Sycosis,  ii.  532 
Mental  condition,  in  head-injury,  i.  688 

in  railway  injury,  ii.  296 

in  hydrophobia,  ii.  762 

in  hypochondriasis,  i.  767 

influence  of,  on  shock,  ii.  434 

in  spermatorrhcea,  ii.  465 
Mercurial  necrosis  of  jaws,  i.  834 
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Mercury  in  syphilis,  ii.  559 

bichloride  of,  as  an  antiseptic,  i.  74,  78 
Metacarpal  bones,  amputation  of  the,  i.  543 

dislocations  of  the,  i.  674 

fractures  of  the,  i.  676 
Metacarpo-phalangeal  joints,  amputation  at 
the,  i.  342 

Metamorphosis  of  septic  diseases,  ii.  420 
Metastatic  erysipelas,  i.  480 

orchitis,  ii.  20 
Metatarso-phalangeal  joints,  amputations  at 

the,  i.  550 
Metatarsus,  ii.  19 

amputations  of  the,  i.  551,  ii.  569 

caries  of  the,  ii.  569 

dislocations  of  the,  i.  552 

fracture  of  the,  i.  554 
Methylene,  bichloride  of,  as  an  aniesthetic, 
i.  55 

Metrostaxis  after  oophorectomy,  ii.  100 

after  ovariotomy,  ii.  159 
Micrococcus,  ii.  20 

Micro-organisms,  action  of  antiseptics  on,  i.  78 
influence  of,  on  wounds,  i.  71,  72 
presence  of,  in  erysipelas,  i.  475 

in  elephantiasis  Gr£Ecorum,  i.  447 
in  lupus  vulgaris,  i.  959 
in  malignant  pustule,  ii.  8 
Microscopic  changes  in  mesentery  of  frogs  in 

inflanmiation,  i.  788 
Microsporon  furfur,  ii.  218 
Micturition,  Disorders  of 

See  Incontinence  of  Urine,  i.  785 
Prostatic  Hypertrophy,  ii.  251 
Betention  of  Urine,  ii.  332 
Strangury,  ii.  495 
Stricture  of  Urethra,  ii.  496 
Milium,  ii.  20 

Milk,  excessive  secretion  of,  i.  177 

total  absence  of,  i.  176 
Milk  abscess,  i.  177 

cyst,  i.  299,  579 
Milky  fluid  in  hydrocele,  i.  752 
Mineral  caustics,  i.  263 
'  Miner's  elbow,'  i.  87 
Mixed-celled  sarcoma,  ii.  870 
Moist  corns,  i.  380 

gangrene,  i.  586 
Mole,  ii.  21 

Mollities  ossium.    See  Osteomalacia,  ii.  136 

MOLLUSCUM  CONTAGIOSUM,  ii.  21 

FiBBOSUM,  ii.  22 
Morphoea,  ii.  390 

Mortality  after  amputation,  i.  740 
after  amputation  of  thigh,  ii.  601 
in  military  surgery,  i.  651 
gunshot  wounds  of  the  abdomen,  i.  647 

the  head,  i.  639 

joints,  i.  637 

the  spine,  i.  642 

the  thorax,  i.  G44 
after  resection  of  joints  in  miUtary  surgery, 
i.  652 

after  lithotomy,  i,  942 
after  lithotrity,  i.  949 
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Mortification.    See  Gangrene,  i.  580 
Morton's  injection  in  treatment  of  spina  bifida, 
ii.  470 

Mother's  mark.    See  Nczvus,  ii.  30 
Mouth,  Diseases  of  the. 

See  Cancrum  Oris,  i.  217 

Palate,  Diseases  of  the,  ii.  159 
Banula,  ii.  306 
Stomatitis,  ii.  479 
bleeding  from,   in  head-injury,  i.  686, 
ii.  457 
Movable  Kidney,  ii.  24 
Moxa,  i.  829 
Mucocele,  i.  877 

Mucous-  membranes,  erysipelas  of,  i.  482 

scrofulous  affections  of,  ii.  398 

syphilis  of,  ii.  552 

tuberculosis  of,  ii.  678 
Mucous  Patches,  ii.  25,  552 
Mucous  polypi,  ii.  230 
Mulberry  calculus,  i.  215 
Multilocular  cysts  of  the  lower  jaw,  i.  835 
Multiple  lipoma,  i.  930 
Mummification  in  gangrene,  i.  587 
Murray's  needle,  ii.  46 
Musc8e  volitantes,  ii.  805 

after  railway  injuries,  ii.  793 
Muscle,  electrical  reaction  of,  after  nerve- 
section,  ii.  62 
McsoLES,  Diseases  and  Injuries  of,  ii.  25 

atrophy,  ii.  28 

contraction,  ii.  27 

contusion,  ii.  25 

degeneration,  ii.  28 

hernia,  ii.  27 

hypertrophy,  i.  766  ;  ii.  28,  260 

inflammation,  ii.  27 

ossification,  ii.  28 
■  rupture,  ii.  26 

strain,  ii.  26 

syphilis,  ii.  28,  557 

trichinosis,  ii.  28 

tumours,  ii.  28 

wounds,  ii.  27 
Muscular  action,  dislocation  through,  i.  403 

fracture  through,  i.  566 
Muscular  affections  of  eyelids,  i.  509 
Muscular  asthenopia,  i.  109 
Muscular  atrophy  in  joint-disease,  i.  115 

after  nerve-section,  ii.  62 
Muscular  rheumatism,  ii.  27 
Muscular  spasm  in  ulceration  of  cartilage, 

i.  101 

Muscular  wasting  in  hip-disease,  i.  723 
Musculo-cutaneous  nerve,  exposure  of,  ii.  74 
Musculo-spiral  nerve,  exposure  of,  Li.  74 
Mcsoulo-Spieal  Paralysis,  ii.  28 
Myalgia,  ii.  27 
Mycetoma,  i.  517 
Mycosis,  ii.  420 

Mycosis  intestinali^.    See  Maligna7it  Pustule, 

ii.  2 

Mydriasis,  i.  822 
Myeloid  sarcoma,  ii.  370 
of  jaws,  i.  836 
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Myeloid  tumour  of  guma,  i.  626 
Myoma,  ii.  29 

in  old  age,  ii.  28 
Myopia,  ii.  319 
Myositis,  ii.  27 
Myotomy,  ii.  27 
MyxcBdema,  ii.  90,  611 
Myxoma.,  ii.  30 
Myxo-sarcoma,  ii.  371 

Nffivoid  lipoma,  ii.  32 
NiEvua,  ii.  30 

structure  of,  ii.  31 
treatment  of,  ii.  32 

by  actual  cautery,  ii.  32 
by  enucleation,  ii.  34 
by  ethylate  of  sodium,  ii.  32 
by  injections,  ii.  33 
by  ligature,  ii.  33 
by  nitric  acid,  ii.  32 
by  setons,  ii.  33 
by  vaccination,  ii.  32 
NiETUS  needle,  ii.  46 
NcBvus  pigmentosus,  ii.  21 

pilosus,  ii.  21 
Nails,  Diseases  of  the,  ii.  85 
eczema  and  psoriasis,  ii.  36 
hypertrophy,  ii.  35 
ingrowing  nail,  i.  797  ;  ii.  35 
onychia,  ii.  35 
parasitic  diseases,  ii.  36 
Nasal  bones,  fractures  of  the,  i.  612 
catarrh,  ii.  78 
Douche,  ii.  36 
duct,  probing  of  the,  i.  879 
Polypus,  ii.  37 
Naso-pharyngeal  catarrh,  i.  421 
Naso-phabyngeal  Geowths,  ii.  39 
fibro-mucous  polypi,  ii.  40 
fibrous  polypi,  ii.  40 
malignant  polypi,  ii.  41 
vegetations,  ii.  39 
Nebulffi  of  cornea,  i.  874 
Neck,  Diagnosis  of  Swellings  and  Tumours  of 
the,  iii  41 
gun-shot  wounds  of  the,  i.  643 
hydrocele  of  the,  i.  758 ;  ii.  41 
inflammatory  affections  of  the,  ii.  42 
Necrosis,  ii.  43 
acute,  ii.  194 

micrococcus  of,  ii.  20 
exanthematous,  i.  883 
Necrosis  of  the  lower  jaw,  i.  883 

from  alveolar  abscess,  i.  34 
from  phosphorus,  i.  884 
of  the  scapula,  ii.  383 
Needle  operation  for  cataract,  i.  253 
Needles,  ii.  45 

in  acupuncture,  i.  253 
Nelaton's  dislocation  at  ankle,  i.  64 

line  in  the  diagnosis  of  injuries  to  tlic 

hip,  i.  529,  720 
operation  for  epispadias,  i.  427 
rhinoplastic  operation,  ii.  348 
Nephhai/ju,  ii.  46 
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Nephbeotomy,  ii.  47 

advantages  and  disadvantages  of  each  of 
the  three  methods  of,  ii.  48 

lateral  abdominal  section,  ii.  49 

lumbar  section,  ii.  48 

median  abdominal  section,  ii.  60 

for  hydrc  nephrosis,  i.  761 

for  injury  to  the  kidney,  i.  866,  867 

for  movable  kidney,  ii.  24 

for  nephro-lithiasis,  ii.  54 

for  pyo-nephrosis,  ii.  289 

for  wound  of  ureter,  i.  865 
Nephritic  colic.    See  Renal  Colic,  ii.  330 
Nephritis,  ii.  50 

presence  of  a  contra-indication  to  opera- 
tions on  the  urinary  organs,  ii.  52 
Nephso-lithiasib,  ii.  52 

choice  of    operations  in  treatment  of, 
ii.  54 

Nepheo-lithotomy,  ii.  54 

distinction  between,  and  incision  of  renal 
abscess,  ii.  54 
Nepheoeaphy,  ii.  55 
Nepheotomy,  ii.  56 

for  hydronephrosis,  i.  761 

for  nephro-lithiasis,  ii.  54 

for  pyelo-nephritis,  ii.  283 

for  pyo-nephritis,  ii.  289 
Nerve,  changes  in,  after  division,  ii.  61 
Neeve-Avulsion,  ii.  57 

of  the  inferior  dental  nerve,  ii.  57 

of  the  infra-orbital  nerve,  ii.  57 

of  Meckel's  gangUon,  ii.  57 
Nerve-injuries  in  dislocations,  ii.  66 

in  fractures,  ii.  66 
Nerve  section,  diagnosis  of,  ii.  64 
Neeve-Stretchiko,  ii.  58 

local  anatomical  changes  produced  by, 
ii.  59 

physiological  effects  of,  ii.  59 
value  of,  in  the  treatment  of  an£6sthesia, 
ii.  61 

of  contracture,  ii.  60 

of  hyperassthesia,  ii.  61 

of  hghtning  pains  of  tabes,  ii.  61 

of  neuralgia,  ii.  61,  69 

of  paralysis,  ii.  61 

of  reflex  epilepsy,  ii.  61 

of  spasm,  ii.  60 

of  tetanus,  ii.  60 
Nerve,  union  of,  after  section,  ii.  62 
Nerves,  compression  of,  ii.  66 
contusions  of,  ii.  67 
in  dislocation,  ii.  66 
in  fracture,  ii.  66 
gunshot  wounds  of,  i.  642 
injuries  of,  ii.  61 
punctured  wounds  of,  ii.  67 
section  of,  complete,  ii.  61 

partial,  ii.  65 
Nerves,  operations  for  exposure  of,  for  neurec- 
tomy or  neurotomy,  ii.  73 
anterior  tibial  nerve,  ii.  74 
brachial  plexus,  ii.  73 
facial  nerve,  ii.  73 
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Nerves,  operations  for  exposure  of  great  sciatic 
nerve,  ii.  74 

inferior  dental  nerve,  ii.  73 

infra-orbital  nerve,  ii.  73 

Meckel's  ganglion,  ii.  73 

median  nerve,  ii.  74 

musculo-cutaneous  nerve,  ii.  74 

musculo-spiral  nerve,  ii.  74 

popliteal  nerves,  ii.  74 

posterior  tibial  nerve,  ii.  74 

radial  nerve,  ii.  74 

spinal  accessory  nerve,  ii.  73 

supra-orbital  nerve,  ii.  73 

ulnar  nerve,  ii.  74 
Nettle-rash.    See  Urticaria,  ii.  742 
NEURALGIi,  ii.  67 

operative  treatment  of,  ii.  69 

of  the  bladder,  i.  149 

of  the  breast,  i.  180 

epileptiform,  ii.  68 

of  the  rectum,  ii.  310 

of  scars,  i.  305 

of  the  testis,  ii.  588 

of  the  tongue,  ii.  635 

of  the  urethra,  ii.  714 
Neurasthenia  ia  railway  spinal  injuries,  i.  127 
Neurectomy,  ii.  72 
Neuritis,  i.  67 
Neuroma,  ii.  69 
Neuromimesis,  i.  851 

Neuromimetic  contraction  of  the  sterno-mas- 

toid,  ii.  650 
Neubotic  Fever,  ii.  71 
Neurotomy  and  Neurectomy,  ii.  72 
New-formation  cysts,  i.  392 
Nicotine,  in  tetanus,  ii.  599 
Nictitation,  i.  509 
Night-blindness,  i.  38 
Nigrities,  i.  283 

Nipple  and  Areola,  Diseases  of  the,  ii.  74 
Nipple,  chancre  of  the,  ii.  75 

eczema  of  the,  ii.  75 

fissure  of  the,  ii.  74 
Nitric  acid,  as  a  caustic,  i.  262 

poisoning  by,  i.  22 

in  treatment  of  ntevus,  ii.  32 
Nitrous  oxide  gas,  as  an  anoosthetic,  i.  55 
Nocturnal  incontinence,  i.  786 
Nodes,  i.  196 ;  ii.  557 
Nodular  rheumatism,  i.  295 
Noma,  i.  217 ;  ii.  76 
Non-Congenital  Deformities. 

Ankylosis,  i.  67 

Cicatricial  Deformities,  i.  303 

Contraction  of  Hamstring  Tendons,  i.  674 

Dujmytren's  Contraction,  i.  411 

Genu  Extrorsum,  i.  591 

Genu  Valgim,  i.  592 

Lateral  Spinal  Curvature,  i.  910 

Non-Congenital  TaUpes,  i.  320 

Bickets,  ii.  353 

Tortiiollis,  ii.  649 
Normal  temperature  of  the  body,  ii.  572 
Nose,  Diseases  of  the,  ii.  76 

acquired  and  congenital  deformities,  ii.  76 


Nose,  Diseases  of  the :  chronic  coryza,  ii.  78 

discharges,  ii.  78 

epithelioma,  ii.  77 

lipoma  nasi,  ii.  77 

lupus,  i.  959 ;  ii.  78 

necrosis  of  bones,  ii.  79 

ozsBua,  ii.  78 

foreign  bodies  in  the,  ii.  77 
injuries  of  the,  i.  512  ;  ii.  76 
inspection  of  the.    See  Bhinoscopy, 
ii.  349 

plastic  operations  on  the.  See  Bhino- 
plasty,  ii.  346 
For  other  articles  on  the  surgery  of  the 
n'ose 

See  Epistaxis,  i.  472 
Nasal  Douche,  ii.  36 
Nasal  Polypus,  ii.  37 
Naso-pliaryngeal  Growths,  ii.  39 

Nostrils,  plugging  the,  i.  472 

Nyctalopia,  i.  38 

Nystagmus,  ii.  79 

Oblique  bandage,  i.  137 

iaguiual  hernia,  i.  798 
Obstruction,  intesthial,  i.  802 
Obturator  Artery,  ii.  80 

Hernia,  ii.  81 
Obturators  in  cleft  palate,  i.  315 
Occlusion  of  arteries,  i.  90 
Occupations  suited  for  the  bUnd,  i.  162 
Ocular  Muscles,  Affections  of  the,  ii.  81 

deviation  of  the  eye,  ii.  83.    See  Strabis- 
mus, ii.  489 

diplopia,  ii.  83 

paralysis  of  the  ocular  muscles,  ii.  84 
fourth  nerve,  ii.  86 
sixth  nerve,  ii.  86 
third  nerve,  ii.  86 
conjugate  paralysis,  ii.  87 
paralysis  of  convergence,  ii.  87 
Oculo-pupillary  symptoms  after  spinal  injury,.. 

ii.  797 
Odontoma,  ii.  88 
(Edema,  ii.  88 

of  the  larynx,  i.  887 

in  erysipelas,  i.  482 
in  scalds,  i.  904 ;  ii.  377 
of  the  scrotum,  ii.  405 
of  the  septum  narium,  ii.  427 
(Edematous  laryngitis,  i.  884 
(Esophagostomy,  ii.  91,  95 
(Esophagotomy,  ii.  90,  95 
(Esophagus,  Diseases  and  Injuries  of  the,  ii.  91 
foreign  bodies  in  the,  ii.  91 
injuries  from  swallowing  acids  or  alkalies, 
ii.  92 

stricture,  malignant,  ii.  99 
simple,  ii.  93 
spasmodic,  ii.  93 
wounds  of  the,  ii.  93 
Ogston's  operation  for  genu  valgum,  ii.  143 
Old  Age,  ii.  96 

htcmorrhage  in,  ii.  96 
inflammation  in,  ii.  97 
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Old  Age,  morbid  growths  in,  ii.  97 

repair  of  injuries  in,  ii.  96 

risks  of  shock  in,  ii.  96 

in  relation  to  sex,  ii.  431 
Olecranon,  fracture  of  the,  i.  85  ;  ii.  702 
Olfactory  nerve,  injury  of  the,  i.  381 
Ollier's  experiments  on  regeneration  of  bone, 
ii.  515 

rhinoplastic  operation,  ii.  348 
Omental  hernia,  i.  702 

'  Omental  cord,'  internal  strangulation  by  an, 

i.  803 

Omentum,    condition    of,    in  strangulated 
hernia,  i.  709 
management  of,  in  strangulated  hernia, 
i.  713 

protrusion  of,  in  wounds  of  abdomen,  i.  3 
Onychia,  i.  679 ;  ii.  35 

maligna,  ii.  35 
Onyx,  i.  370,  769  ;  ii.  99 
OoPHORECTOinr,  ii.  99 

Opacities  of  aqueous  and  vitreous  humours, 

ii.  102 

of  cornea,  i.  374 
Operation,  an  aseptic,  i,  74 
Operations,  in  collapse,  i.  329  ;  ii.  435 

for  gun-shot  injury,  i.  050 

prognosis  of,  as  affected  by  albuminuria, 
i.  32 

by  old  age,  ii.  96 
Ophthalmia,  i.  348 

gonorrhoeal,  i.  352 

granular,  i.  350 

neonatorum,  i.  352 

purulent,  i.  352 

Sympathetic,  ii.  534  ;  i.  828 
Ophthalmic  artery,  aneurism  of  the,  ii.  128 

rupture  of  the,  ii.  128 
Ophthalmoplegia  externa,  ii.  88 
Ophthalmoscope,  ii.  101 

use  of,  in  cataract,  i.  246 

in  detemiining  nature  and  extent  of 
anomalies  of  refraction.    See  Be- 
tinoscopy,  ii.  341 
Ophthalmoscopic  appearances  in  albuminoid 
retinitis,  ii.  337 

in  amaurosis,  i.  36 

in  atrophy  of  the  choroid,  ii.  104 

in  atrophy  of  the  optic  nerve,  ii.  103,  111 

in  cataract,  i.  246 

in  choroidal  hfemoiThage,  i.  292 

in  choroiditis,  i.  288 

in  coloboma  of  the  choroid,  i.  293 

in  detachment  of  the  retina,  ii.  340 

in  diabetic  retiuitis,  ii.  338 

in  displacement  of  the  crystalline  lens, 

i.  388 

in  embolism  of  the  central  artery  of  re- 
tina, ii.  104,  339 
in  glaucoma,  i.  595,  596,  599 
in  glioma  of  the  retina,  ii.  341 
in  hsemorrhagic  retinitis,  ii.  337 
in  hyalitis,  ii.  804 

in  opacities  of  the  transparent  media, 

ii.  102 
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Ophthalmoscopic  appearances  in  optic  neuritis, 
ii.  107 

in  physiological  excavation  of  the  papilla, 
ii.  103 

in  retinal  sclerosis,  ii.  105 

in  retinitis,  ii.  337 

in  retinitis  pigmentosa,  Li.  338 

in  rupture  of  the  choroid,  ii.  106 

in  syphilitic  retinitis,  ii.  338 

in  tabetic  amblyoiDia,  i.  40 

in  tobacco  amblyopia,  i.  41 

in  tumoura  of  the  choroid,  i.  292 

OPHTHALMOSOOPy,  ii.  100 

direct  examination,  ii.  101 
indirect  examination,  ii.  101 
examination  of  the  choroid,  i.  286  ;  ii.  103 
of  the  media,  ii.  102 
of  the  optic  disc,  ii.  102 
of  the  retina,  ii.  105 
of  the  vessels  at  the  fundus,  ii.  103 
Opisthotonos,  ii.  597 

Optic  atrophy,  condition  of  field  of  vision  in, 
ii.  188 

Optio  Neeve,  Diseases  and  Injuries  of  the.ii.  106 
atrophy,  ii.  110 

congenital  abnormalities,  ii.  106 

grey  degeneration,  ii.  110 

inflammation,  ii.  107 

injuries,  ii.  112 

tumours,  ii.  112 
Orbit,  bleeding  into,  in  fracture  of  skull,  ii.  456 
Orbit,  Diseases  of  the,  ii.  113 

acute  abscess,  ii.  113 

aneurism,  ii.  125 

caries,  ii.  115 

chronic  abscess,  ii.  113 

congenital  tumours,  ii.  121 

dermoid  cysts,  ii.  121 

enchondroma,  ii.  119 

exostosis,  ii.  119 

fibroma,  ii.  120 

foreign  bodies,  ii.  116 

fracture,  ii.  115 

hydatid  cyst,  ii.  120 

Injuries  of  the,  ii.  115 

necrosis,  ii.  115 

periostitis,  ii.  114 

pulsating  sarcoma,  ii.  129 

sarcoma,  ii.  117 

scirrhus,  ii.  119 

serous  cysts,  ii.  120 

vascular  tumours,  ii.  128 
Orbital  Aneurism,  ii.  125 

differential  diagnosis  of  pulsating  swell- 
ings in  the  orbit,  ii.  126 

treatment  of,  by  digital  compression  of 
the  carotid,  ii.  130 
by  instrumental  compression  of  the 

carotid,  ii.  130 
by  local  compression,  ii.  130 
by  galvano-puncture,  ii.  131 
by  injection  (into  the  sac)  of  a  co- 
agulating fluid,  ii.  131 
by    injection    (subcutaneously)  of 
ergotin,  ii.  131 


Index  of  Subjects 


865 


Orbital  Aneurisji,  treatment  of,  by  ligature  of 
aneurismal  ophthalmic  vein,  ii.  133 

by  ligatm-e  of  common  carotid  artery, 
ii.  131 
Orchitis,  acute,  ii.  679 
chronic,  ii.  681 
metastatic,  ii.  20 
syphilitic,  ii.  554,  681 
Orthotonos,  ii.  597 

Os  Calcis,  Caries  of  the,  i.  565 ;  ii.  665 

excision  of  the,  ii.  133,  566 

fracture  of  the,  i.  554 
Os  innominatum,  fracture  of  the,  ii.  178 
Os  magnum,  dislocation  of  the,  i.  239 
Osseous  ankylosis,  ii.  69 
Ossification  of  muscle,  ii.  28 
Osteo-Anecbism,  ii.  134 
Osteo-Abtheitis,  ii.  184 

of  knee,  i.  875 
Osteoclasts,  ii.  145 

Osteoma,  ii.  135.    See  also  Exostosis,  i.  491 

of  ear,  i.  116 

of  lower  jaw,  i.  836 
Osteomalacia,  ii.  136 
Osteomyelitis,  ii.  138 

micrococcus  of,  ii.  20 
Osteophytes,  ii.  196 
Osteo-plastic  periostitis,  ii.  196 

resection,  ii.  516 
Osteoporosis,  ii.  140 
Osteo-sarcoma,  ii.  371 
Osteo-sclerosis,  ii.  145 
Osteotome,  ii.  140 
Osteotomy,  ii.  140 

for  ankylosis  of  hip,  ii,  142 
knee,  ii.  142 

for  genu  valgum,  ii.  143 
Osteotrite,  ii.  144 
Ostitis,  ii.  144 

condensing,  ii.  145 

rarefying,  ii.  144 
Ostitis  Defoemajjs,  ii.  146 
Otomycosis,  i.  417 
Otorrhoea,  ii.  421 
Ovarian  gestation,  i.  495 
Ovarian  Tumours,  ii.  147 

diagnosis  of,  ii.  149 

pathology  of,  ii.  148 

treatment :  aspiration  or  tapping,  ii.  151 
Ovariotomy,  ii.  151 

method  of  operation,  ii.  153 

preparation  of  patient,  ii.  152 

room,  instruments,  &c.,  ii.  152 

time  to  operate,  ii.  158 
Ovary,  cystic  tumours  of  the,  i.  391 

removal  of.  See  Oophorectomy,  ii.  99 
Oxalate  of  lime  calculus,  i.  215 
Oxaluria,  ii.  732 
Ozeena,  ii.  78 

diagnosis  of,  from  suppuration  of  the 
antrum,  i.  79 


Pachydermatous  tumour  of  scalp,  ii.  881 
Pachymeningitis,  i.  459 
VOL.  n. 


Paget,  Sir  J.,  on  classification  of  sebaceous 
cysts,  ii.  408 
on  discharge  of  watery  fluid  from  the  nose, 
i.  80 

on  disease  of  nipple,  i.  157, 435 

on  hereditary  tendency  to  cancer  of  the 

breast,  i.  186 
on  local  causation  of  cancer  of  breast,  i.  187 
on  ostitis  deformans,  ii.  146 
Pain,  in  abdominal  aneurism,  i.  6 
in  abdominal  injury,  i.  1 
in  aneurism,  i.  57 
in  cases  of  burn,  i.  203 
in  epileptiform  neuralgia,  ii.  68 
in  hip-(£sease,  i.  722 
in  intestinal  obstruction,  i.  809 
in  spinal  injuries,  i.  127 
in  strangulated  hernia,  i.  704 
in  suppuration  of  the  antrum,  i.  79 
relief  of,  by  acupuncture,  i.  25 

cold  applications,  i.  326 

nerve-stretching,  ii.  61 
Painful  scar,  i.  304 
stump,  ii.  509 

subcutaneous  tubercle,  ii.  70 

ulcer,  ii.  697 
Palate,  Diseases  of  the,  ii.  159 

fissure  of  the.  See  Cleft  Palate,  i.  315,  316 

syplulitio  ulceration  of  the,  ii.  159 

tumours  of  the,  ii.  160 
Palmar  Arch,  wounds  of  the,  ii.  160 
Palmar  fascia,  contraction  of  the,  i.  411 

division  of  the,  ii.  578 
Pannus,  i.  363 

treatment  of,  i.  364,  351 
Panophthalmitis,  i.  503  ;  ii.  803 
Papilla  optica,  physiological  excavation  of  the, 
ii.  103 

Papillary  growths  in  syphilis,  ii.  552 

polypi,  ii.  230 

of  the  rectum,  ii.  310 

tumoui's.    See  Papilloma,  ii.  161 

in  old  age,  ii.  98 
Papillitis,  ii.  107 
Papilloma,  ii.  161 

of  the  bladder,  i.  154 

of  the  larynx,  i.  892 

of  the  rectum,  ii.  310 
Paquelin's  thermo-cautery,  i.  267 
Paracentesis,  ii.  162 

of  abdomen,  ii.  163 

in  ovarian  disease,  ii.  151 

of  head,  ii.  164 

of  pericardium,  ii.  164 

of  thorax,  ii.  163 

in  empyema,  i.  455 
ParaflSn  bandages,  i.  781 
Paralysis  of  accommodation,  i,  19 

of  the  bladder,  i.  142 

from  compression  of  brain,  i.  173 

of  the  facial  nerve,  i.  513 

from  head  injury,  i.  685 

from  intra-cranial  suppuration,  i.  462 

of  larynx,  i.  898 

musculo-spiral,  ii.  28 
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Paralysis  of  ocular  muscles,  ii.  84 

pseudo-bypertrophio  muscular,  ii.  260 

from  spinal  disease,  i.  132 

from  spinal  injury,  i.  230 

from  syphilis,  ii.  655 

treatment  of,  by  nerve-stretcbing,  ii.  61 
Parametritis.  See  Pelvic  Cellulitis,  ii.  174 
Paraphimosis,  ii.  164 

Paraplegia  from  caries  of  tbe  spine,  i.  230 
from  injury  to  the  spine,  i.  182 

Pabasites  causing  disease  in  man  : 

acarus  scabiei  (scabies),  i.  18  ;  ii.  375 
aspergillus  (otomycosis),  i.  417 
achorion  Schonleinii  (favus),  i.  21 
bacillus   anthracis   (malignant  pustule, 

woolsorters'  disease),  i.  124 ;  ii.  3 
chigoe,  i.  280 

cysticercus  cellulosse,  i.  390 
ecbinococcus  hominis  (hydatids),  i.  747 
filaria  medinensis  (Guinea-worm),  i.  535 
filaria  sanguinis  hominis,  i.  536 
microsporon  furfur  (pityriasis  versicolor), 
ii.  218 

oidium  albicans  (thrush),  ii.  480 
pediculi  (phthiriasis),  ii.  170 
trichina  spiralis  (trichinosis),  ii.  28 
tricophyton    tonsurans    (sycosis  para- 
sitica), ii.  534,  627 
See  Bacillus,  i.  123 

Bacterium,  i.  135 

Micrococcus,  ii.  20 

Scliizomycetes,  ii.  386 

Vibrio,  ii.  788 
Pabasitio  Affections.   Blood:  filarial  infec- 
tion, i.  537 

elephantiasis  GraBCorum,  i.  447 

erysipelas,  i.  475 
Connective  Tissue :  malignant  pustule,  ii.  2 
External  Ear  :  otomycosis,  i.  417 
Eye :  cysticercus  cellulosBS,  i.  390 
Muscles  :  trichinosis,  ii.  28 
Mouth :  thrush,  ii.  480 
Nails,  ii.  36 

Skin  and  Hair :  favus,  i.  520 
phthiriasis,  i.  170 
pityriasis  versicolor,  ii.  218 
scabies,  ii.  375 
sycosis  parasitica,  ii.  534 
tinea  tonsurans,  ii.  627 
See  Classification  and  Etiology  of  Septic 
Diseases,  ii.  417 
Paronychia.    See  Wliitlow,  ii.  812 
Paeoth)  Tdmoue,  ii.  165 
Parrot,  on  syphilitic  origin  of  craniotabes, 
i.  385 

Patella,  Dislocations  of  the,  ii.  166 
by  complete  version,  ii.  167 
inwards,  ii.  166 
outwards,  ii.  166 
by  semi-rotation,  ii.  166 
upwards,  ii.  166 

dislocation,  congenital,  of  the,  i.  386 
Patella,  fracture  of  the,  ii.  167 
P6an's  operation  for  excision  of  pylorus,  ii.  284 
Pearl  tumour,  ii,  370 
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Pedicle,  management  of,  in  ovariotomy,  ii.  154 
Pbdiodli,  ii.  170 
Peliosis,  ii.  274 

Pelvic  Abscess  in  the  Fesiale,  ii.  172 
Pelvic  bones,  fractures  of  the,  ii.  178,  179 
Pelvic  Cellulitis,  ii.  174 
Pelvic  BDematocele,  ii.  175 
Pelvis,  deformities  of,  in  rickets,  ii.  357 
Pelvis,  Injuries  of  the,  ii.  177 
contusion,  ii.  178 
fracture,  of  acetabulum,  ii.  178 
of  coccyx,  ii.  178 
of  OS  innominatum,  ii.  178 
of  pelvic  girdle,  ii.  179 
of  sacrum,  ii.  178 
Pelvis  of  kidney,  wounds  of,  i.  864 
Pemphigus,  ii.  179 
foliaceus,  ii.  181 
vulgaris,  ii.  180 
Penetrating  wounds  of  the  abdomen,  i.  3 
from  gunshot  wound,  i.  045 
of  the  chest,  i.  279 

from  gun-shot  injury,  i.  643 
of  the  joints,  i.  859 
of  the  kidney,  i.  865 
Penis,  Amputation  of  the,  ii.  182 
congenital  malformations  of  the. 
See  Epispadias,  i.  425 
Hypospadias,  i.  769 
Phimosis,  ii.  213 
Diseases  of  the,  ii.  183 
cancer,  ii.  183 
gangrene,  ii.  185 
herpes,  i.  186  ;  ii.  185,  544 
inflammation  of  the  corpora  caver- 
nosa, ii.  184 
tumours,  ii.  184 
Pebfobating  Ulceb,  ii.  185 
Perforation  of  membrana  tympani,  i.  422 

of  vermiform  appendix,  ii.  203 
Periarteritis,  ii.  90 

Pericardial  effusion,  aspiration  in,  i.  107 
Pebicaedtum,  paracentesis  of  the,  ii.  164 

wounds  of  the,  ii.  186 
Perimeter,  ii.  187 
Pebimetbv,  ii.  186 
Pebineaii  Abscess,  ii.  189 

Band,  ii.  190 

fistula.    See  Urinary  Fistula,  ii.  734 

Hebnia,  ii.  190 
Pebinepheitio  Abscess,  ii.  190 
Peeineum,  Eupture  of  the,  ii.  191 

treatment  of,  by  immediate  operation, 
ii.  191 

by  remote  operation,  ii.  192 
Periosteal  flaps  in  amputation,  i.  50 

sarcoma  of  femur,  ii.  603 
Peeiostitis,  ii.  193 

acute  diffuse,  ii.  194 

chronic,  ii.  196 

simple  acute,  ii.  193 

of  lower  jaw,  i.  833 

in  congenital  syphilis,  i.  345 

in  secondary  syphilis,  ii.  553 

in  tertiary  syphilis,  ii.  557 
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Peripheral  linear  extraction  of  cataract  (Von 

Graefe's  operation),  i.  256 
Periproctitis,  ii.  197 
Peritoneal  effusion,  aspiration  in,  i.  107 

false  ligament,  internal  strangulation  by, 

i.  802 
Peritonitis,  ii.  198 

acute,  ii.  198 

circumscribed,  ii.  203 

hernial,  i.  705 

after  herniotomy,  i.  714 

malignant,  ii.  199 
Perityphlitic  Abscess,  ii.  201 

extra-peritoneal,  ii.  201 

intra-peritoneal,  ii.  203 
Peri-urethral  abscess,  ii.  716 
Peroneal  tendons,  division  of,  in  tenotomy, 

ii.  577 
Pes  Gigas,  ii.  205 

Petersen's  method  of  distending  rectum  in 

supra-pubic  lithotomy,  i.  940 
Phagedena,  ii.  205 

in  syphilis,  i.  272  ;  ii.  544 
Phagedsenic  chancre,  i.  271 
Phalangeal  amputations :  in  fingers,  i.  542 

in  toes,  i.  550 
Pharyngeai,  Stenosis,  ii.  206 
Pharyngotomy,  ii.  90 
Pharynx,  Diseases  of  the,  ii.  209 

acute  catarrhal  pharyngitis,  ii.  209 

chronic  catarrhal  pharyngitis,  ii.  209 

foUicular  or  granular  pharyngitis,  ii.  209 

herpes,  ii.  212 

pharyngitis  sicca,  ii.  210 

phlegmonous  or  suppurative  pharyngitis, 

ii.  210  ■ 

strumous  ulceration,  ii.  211 
syphilitic  ulceration,  ii.  2].l 
tubercle,  ii.  211 
tumours,  ii.  212 
extirpation  of  the,  ii.  212 
injuries  of  the,  ii.  207 
foreign  bodies,  ii.  208 
lesions    from    action  of  corrosive 

Hquids,  ii.  208 
scalds,  ii.  207 
wounds,  ii.  207,  607 
Phimosis,  ii.  213 
Phlebitis,  ii.  214 

diffuse  suppurative,  ii.  215 
local,  ii.  215 
PHLEBOLirH,  ii.  216 
Phlebotomy.    See  Venesecticm,  ii.  782 
Phlegmonous  erysipelas,  i.  481 
Phlyctenular  conjunctivitis,  i.  356 

keratitis,  i.  364 
Phosphatic  calcuh,  i.  215 
Phosphorus-necrosis,  i.  834 
Photophobia,  ii.  216 
Phthiriasis,  i.  170 ;  ii.  450 
Pia  mater,  traumatic  inflammation  of  the, 
i.  460 

'  Pied  tabetique,'  i.  274 

Pigeon-Breast,  ii.  216 

Pigmentation  of  skin,  abnormal,  i.  283 
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Piles.    See  Hcemorrhoids,  i.  667 
Pinguecula,  ii.  217 

Pirogoff's  amputation  at  the  ankle-joint,  i.  66 ; 
ii.  568 

Pisiform  bone,  dislocation  of  the,  i.  239 
Pistol  Splint,  ii.  217 
Pityriasis,  ii.  217 
rubra,  ii.  217 
versicolor,  ii.  218 
Plantar  Arteries,  Wounds  of  the,  ii.  218 
Fascia,  contraction  of  the,  ii.  219 
division  of  the,  ii.  578 
Plantaris  tendon,  rupture  of  the,  ii.  605 
Plaster  of  Paris  bandage,  i.  780 
Bavarian  method,  i.  780 
Croft's  method,  i.  781 
Plastic  Surgery,  ii.  219 

See  also  Cheiloplasty,  i.  276 

Surgical    Treatment   of  Cleft 

Palate,  i.  316 
Ectopia  Vesica,  i.  425 
Hare-lip,  i.  680 
Hypospadias,  i.  769 
Fathological  Conditions  of  Cica- 
trices, i.  305 
Rhinoplasty,  ii.  346 
Buptured  Perineum,  ii.  191 
Urethroplasty,  ii.  724 
Vaginal  fistula,  ii.  773 
'  Platform  accidents,'  ii.  295 
Pleura,  presence  of  air  in.  See  Pneumothorax, 
ii.  221 

of  blood  in.    See  Hcemothorax,  i.  670 

gun-shot  wounds  of,  i.  644 
Pleural  effusion,  aspiration  in,  i.  107 

paracentesis  in,  ii.  163 
Pleurosthotonos,  ii.  597 
Plexiform  sarcoma,  ii.  370 
Plugging  the  nostrils,  i.  472 
Pneumocele,  ii.  221 

Pneumogastric  nerve,  injuries  of  the,  1.  383 
Pneumo-hsemothorax,  i.  671 
Pneumonia,  Traumatic,  ii.  222 
Pneumothorax,  ii.  222 
Poisoned  Wounds,  ii.  224 

boils,  ii.  226 

celluUtis,  ii.  225 

inflammation  of  lymphatics  and  glands, 
u.  227 

of  sheaths  of  tendons  and  of  fasciiB, 
ii.  228 
periphlebitis,  ii.  229 
pustules,  ii.  225 

simple  local  inflammation,  ii,  225 

warts,  i.  212  ;  ii.  225 
Politzer's  method  of  inflating  the  tympanum, 

i.  416 
Polydactylism,  i.  544 
Polymazia,  ii.  229 
Polypi,  ii.  229 
Polypus  of  antrum,  i.  80 

of  the  bladder,  i.  154 

of  the  ear,  i.  423 

of  the  frontal  sinus,  i.  676 

of  the  larynx,  i.  892 
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PoLYPCS  of  the  naso-pharyngeal  cavity,  ii.  40 

of  the  nose,  ii.  37,  229 

of  the  pharynx,  ii.  212,  230 

of  the  rectum,  ii.  229,  310 

of  the  urethra  (female),  ii.  721 

of  the  uterus,  ii.  230,  750 
Polythelia,  ii.  74 
Pompholyx,  ii.  179 
PoPLiTEAii  Aneueism,  ii.  281 

diagnosis  of,  ii.  604 

Abtbry,  Surgical  Anatomy  and  Ligation 

of  the,  ii.  234 
wounds  of  the,  ii.  235 
nerves,  exposure  of,  for  neurotomy,  ii.  74 
Space,  Diagnosis  of  Affections  of  the, 

ii.  236 

PoBBo's  Opeeation,  ii.  237 
Porte-moxa,  i.  829 

Position,  in  surgical  treatment,  ii.  239 

of  limb,  alteration  of,  in  hip-disease,  i.  722 
Post-mortem  wounds,  ii.  226 
Post-pharyngeal  abscess,  ii.  345 
Potain's  aspirator,  i.  108 
Potassium  bromide  and  iodide,  eruptions  from, 
ii.  15 

Pott's  disease  of  the  spine,  i.  228 
fracture  of  the  fibula,  i.  921 
Poultices,  ii.  240 
Power  of  accommodation,  i.  20 
Pregnancy,  amblyopia  in,  i.  42 
Prepuce,  elongation  of  the,  ii.  213 
hypertrophy  of  the,  ii.  184 
slitting  of  the,  i.  309 
See  Balanitis,  i.  136 
Chancre,  i.  270 
Circumcision,  i.  308 
Paraphimosis,  ii.  164 
Phimosis,  ii.  213 
Pbesbyopia,  ii.  241 
Pkessuee,  ii.  242 

digital,  local,  and  rapid,  in  treatment  of 
aneurism,  i.  58,  59 

method    of    applying,    in  arterial 
htemorrhage,  i.  96 
Priapism  in  fracture  of  the  spine,  i.  133 
Price's  needle,  ii.  46 

Primary  deviation  in  paralysis   of  ocular 

muscles,  ii.  85 
Peobakgs,  ii.  243 
Proctitis,  ii.  244 
Prolapse  of  vagina,  ii.  772 
Peolapsds  Ani  et  Eecti,  ii.  244 

linguas,  ii.  1,  631 
Proliferating  cystoma,  i.  391 
Prostate,  canalisation  of  the,  i.  216 
Peostate,  Diseases  of  the,  ii.  246 

abscess,  ii.  248 

atrophy,  ii.  248 

cancer,  ii.  250 

cysts,  ii.  249 

hypertrophy,  ii.  248,  251 
inflammation,  ii.  247 
neuralgia,  ii.  249 
tubercle,  ii.  249 
tumours,  ii.  250 
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Peostate,  ulceration,  ii.  249 
Prostatic  calculi,  ii,  250 

disease,  ii.  251 

haemorrhage,  ii.  258 

retention,  ii.  333 

'  stricture,'  ii.  249 
Prostatorrhoea,  ii.  249 
Peueigo,  ii.  259 
Pruritus  Ani,  ii.  260 
Psammoma,  i.  214 ;  ii.  370 
Pseudo-hyperteophic    Muscdlab  Pasalysis, 

ii.  260 
Psoas  Abscess,  ii.  263 

diagnosis,  ii.  602 
PsoEiAsis,  ii.  265 

BnccALis,  ii.  267,  633 

palmaris,  i.  432 ;  ii.  266 

syphilitic,  ii.  654 
Pterygium,  ii.  267 
Ptomaines,  ii.  416 

pathological  action  of,  ii.  417 
Ptosis,  i.  381 ;  ii.  86 

Pubic  dislocation  of  head  of  femur,  i.  736 

Pudendal  Hernia,  ii.  268 

Puerperal  fever,  ii.  418 

Pulex  penetrans,  i.  280 

Pulmonary  Artery,  Wounds  of  the,  ii.  268 

Pulpy  degeneration  of  synovial  membrane, 

i.  844  ;  ii.  540 
Pulsating  bronchocele,  ii.  614 

exophthalmos,  ii.  125 

hffimatoma  of  scalp,  ii.  18,  381 

sarcoma  of  orbit,  ii.  129 

tumours  of  bone,  ii.  372,  689,  693 

tumours  of  orbit.    See  Orbital  Aneurism 
ii.  125 

tumours  of  scalp,  ii.  381 
Pulsation  in  aneurism,  i.  56,  57 

La  meningocele,  ii.  17 
Pulse,  ii.  269 

in  aneurism,  i.  57 

in  aortic  aneurism,  i.  81 

changes  of,  during  amputation,  ii.  483 
nephrectomy,  ii.  49 

Corrigan's,  or   'water-hammer'  pulse, 
ii.  271 

in  chronic  nephritis,  ii.  51 
dicrotic  pulse,  ii.  272 
in  exophthalmic  goitre,  ii.  270 
in  fever,  ii.  270 

indications  of,  as  to  administration  of 
stimulants,  ii.  273 

in  innominate  aneurism,  i.  801 

in  peritonitis,  ii.  199 

in  poisoning  by  aconite,  ii.  270 

influence  of  position  on,  ii.  209 
Pulse-respiration  ratio,  ii.  272 
Puncta,  deviation  of  the,  i.  877 
Puncture  oe  the  Blaudeii,  i.  150 

rectal,  i.  151 

perineal,  i.  151 

Bupra-pubic,  i.  150 

through  "symphysis  pubis,  i.  151 

under  symphysis  pubis,  i.  151 
Punctured  fracture  of  the  skull,  ii.  454 
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Pupil,  artificial  formation  of,  i.  817,  827 

'  exclusion '  or  closure  of,  i.  824 
Purpura,  ii.  273 

haemorrhagic,  ii.  274 

rheumatic,  ii.  274 

simple,  ii.  244 

urticans,  ii.  742 
Purulent  ophthalmia,  i.  352 
Pus,  ii.  520 

Pustules  from  poisoned  wounds,  ii.  225 
Putrefaction,  products  of,  ii.  416 
Pyaemia,  ii.  275,  418 

distinction  between,  and  septic£emia,ii.276 
Py£Bniio  affection  of  eye  (panophthalmitis), 
i.  503 

joint-disease,  i.  849 
Pyelitis,  ii.  281 
Pyelo-nephbitis,  ii.  282 
Pylorectomy,  ii.  284 
Pylorus,  Operations  on  the,  ii.  283 

digital  dilatation,  ii.  287 

duodenostomy,  ii.  288 

excision  of  the  pylorus,  ii.  284 

gastro-enterostomy,  ii.  287 

jejunostomy,  ii.  288 
Pyonephrosis,  ii.  288 
Pyo-salpinx,  ii.  616 

Pyrexia,  after  aseptic  operations,  cause  of, 

ii.  367 
Quarter-evil,  ii.  419 
Quilled  suture,  ii.  530 
Quinine,  amblyopia  from,  i.  41 

eruption  from,  ii.  16 
Quinsy,  ii.  645 

Babies,  ii.  761 

Eadial  Artery,  Surgical  Anatomy  and  Liga- 
tion of  the,  ii.  290 

Eadial  nerve,  exposure  of  the,  in  neurotomy, 
ii.  74 

Eadical  cure  of  hernia,  i.  693 
of  hydrocele,  i.  755 
of  varicocele,  ii.  778 
Eadius,  Dislocation  of  the,  ii.  290 
backwards,  ii.  291 
forwards,  ii.  290 
outwards,  ii.  291 
congenital,  i.  335 
Fractures  of  the,  ii.  291 
Eailway  collisions,  spinal  injuries  from,  i.  126 
Eailway  Injuries,  ii.  294 
classification,  ii.  294 
concussion  of  spine,  i.  126 ;  ii.  296 
diagnosis,  ii.  301 

method  of  examination  before  making 

report,  ii.  298 
nervous  shock,  ii.  295 
remote  injuries,  ii.  297 
treatment,  ii.  304 
Eanula,  ii.  306 

Eapid  pressure,  treatment  of  abdominal  aneur- 
ism by,  i.  7 
Eaynaud's  disease,  i.  91,  584 
Eeaction,  ii.  307 
Eeotal  hernia,  ii.  245 


Eectangular  staff,  i.  198 

Eeoti  muscles  of  eyeball,  insufficiency  of, 

i.  109 
Eectocele,  ii.  772 
Eeoto-vaginal  fistula,  ii.  774 
Eeoto-vesioaii  Fistula,  ii.  308 

Eectum,  Diseases  and  Injuries  of  the,  ii.  309 
atony,  ii.  310 
fissure,  i.  544 
fistulous  openings. 

See  Fistula  in  Ano,  i.  545 
Vaginal  Fistula,  ii.  773 
Becto-vesical  Fistula,  ii.  308 
foreign  bodies,  ii.  309 
hcemorrhoids,  i.  667 
inflammation.    See  Proctitis,  ii.  244 
malignant  disease,  ii.  314 
nsBvoid  growths,  ii.  309 
neuralgia,  ii.  310 
obstruction,  ii.  313 
polypus,  ii.  310 
prolapse,  ii.  246 
stricture,  ii.  311 
syphilitic  disease,  ii.  311,  314 
ulceration,  ii.  313 

wounds,  ii.  309.    See  Bupturs  of  tJie  Peri' 
neum,  ii.  191 

in  lithotomy,  i.  938 
Eecurrence  of  malignant  disease,  ii.  7 

after  removal  of  breast,  i.  193 
Eeducible  hernia,  i.  701 
'Eeduction  en  masse,'  i.  711 
Eefraction,  Errors  of,  ii.  316 

astigmatism,  ii.  327 

hypermetropia,  ii.  324 

myopia,  ii.  319 
Eegnoh's  operation  for  removal  of  the  tongue, 

ii.  643 

Eeid's  treatment  of  aneurism,  i.  59 
Eenal  calculus,  ii.  52 

coHc,  ii.  330 
Eepair  of  injuries  in  old  age,  ii.  96 
Eesolution  of  inflammation,  i.  791 
Eespiration,  artificial,  ii.  525 
Ebst,  ii.  331 

in  treatment  of  aneurism,  i.  58 
of  spinal  injuries,  i.  125 
Eetention  op  Urine,  ii.  332 

habitual,  i.  143 

habitual  partial,  in  stricture  of  urethra, 
i.  142 

after  operation  on  hsBmorrhoids,  i.  669 
Eetention-cysts,  i.  392 

of  breast,  i.  183 
Eetina,  Affections  of  the,  ii.  335 

changes  in  blood-vessels,  ii.  335 

congenital  abnormality,  ii.  335 

detachment  of  the  retina,  ii.  340 

embolism,  ii.  339 

glioma,  ii.  341 

inflammation,  ii.  337 

thrombosis,  ii.  339 
Eetinal  disease  in  diabetes,  ii.  338 

in  leucocythsamia,  ii.  388 

in  syphilis,  ii.  338,  552 
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Eetinitfs.  albuminuric,  ii.  337 

central,  from  exposure  to  direct  BunligHt, 
ii.  338 

defect  of  field  of  vision  in,  ii.  188 
lia5morrhagic,  ii.  337 

ophthalmoscopic  appearances  in,  ii.  105, 
337,  338,  339 

pigmentosa,  ii.  338 

syphilitic,  ii.  338 
Ketinoscopy,  ii.  341 
Ketained  testis,  ii.  593 
Botracted  testis,  ii.  596 
Bkteo-nasaij  Catabbh,  ii.  343 
Eetko-phabtngeal  Abscess,  ii.  345 
Eeversion  of  testis,  ii.  593 
Eheumatic  arthritis,  prominent  characteristics 
of,  compared  with  those  of  Charcot's  dis- 
ease, i.  275 
Eheumatic  synovitis,  i.  849 
Eheumatoid  arthritis. 

See  Chronic  Bheuniatic  Arthritis,  i.  293 
Osieo-Arthritis,  ii.  134 
Ehinoplastt,  ii.  346 
Ehinosoopy,  ii.  349 

anterior,  ii.  349 

posterior,  ii.  350 
EiBS,  Fractures  of  the,  ii.  351 

partial  resection  in  cases  of  empyema, 
i.  467,  458 
Eichardson's  ether-spray,  i.  490 
EioKETS,  ii.  353 

causes  of,  ii.  354 

craniotabes  in,  ii.  356 

festal  rickets,  ii.  361 

late  rickets,  ii.  359 

osseous  changes  in,  ii.  356 

pathological  anatomy  of,  ii.  355 

period  of  onset,  ii.  354 

prognosis  of,  ii.  359 

relapsing  rickets,  ii.  352 

treatment  of,  359 
Eider's  Bone,  ii.  363 
EiGOB,  ii.  363 

Eigor  mortis  in  fatal  gun-shot  injury,  i.  629 
Eingworm.    See  Tinea  Tonsurans,  ii.  627 
Eisus  sardonicus,  ii.  598 
Eodent  ulcer,  i.  222  ;  ii.  700 

of  nose,  ii.  77 
Eoseola,  i.  485 

Eound-ceUed  sarcoma,  ii-  369 
Eouge's  Operation,  ii.  364 
Eupture  of  aneurism,  i.  57 

of  bladder,  i.  151 
Eupia,  ii.  550 

Sabre  aitd  Bayonet  Wounds,  ii.  364 
Sac  of  cyst,  i.  392 

of  hasmatocele,  i.  655 

of  hernia,  morbid  anatomy  of,  in  strangu- 
lation, i.  708 

removal  of,  in  strangulation,  i.  714 
removal  of,  in  operation  for  radical 

cure,  i.  697 
■whether  to  be  opened  or  not  in 
herniotomy,  i.  712 


Sac,  lacrymal.   See  Diseases  of  the  Lacrymal 
Apparatus,  i.  876 

of  meningocele,  ii.  16 

of  spina  bifida,  ii.  468 
Sacculated  aneurism,  i.  66 

vesical  calculus,  i.  485 
Sacculation  of  the  female  urethra,  ii.  720 
Saobo-iliao  Joint,  Disease  of  the,  ii.  365 

suppuration  in,  ii.  366 

symptoms  of,  ii.  365 

treatment  of,  ii.  366 
Sacrum,  fracture  of  the,  ii.  178 
'  Sago  '  tongue,  ii.  638 
Salicylic  acid,  as  an  antiseptic,  i.  73,  78 

eruption  from,  ii.  16 

in  treatment  of  warts,  i.  268 

ointment,  i.  73 

wool,  i.  73 
SAiivAEY  Calculi,  ii.  366 

Fistula,  ii.  366 
Salivation,  ii.  480 
Salpingotomy,  i.  616 
Salter's  swing  cradle,  i.  881 
Sandbags,  ii.  367 

Sanderson,  Dr.  Burdon,  on  pyfemia  and  septi- 

c8Bmia,  ii.  276 
Saphenous  vein,  varix'of  the,  i.  621 
SAPBaiMiA,  ii.  367 

etiology  of,  ii.  368 

symptoms  of,  ii.  368 

treatment  of,  ii.  369 
Saprfemic  fever,  ii.  368 
Sarcocele,  cancerous,  ii.  589 

cystic,  ii.  590 

simple,  ii.  582 

syphilitic,  ii.  554,  581 

tubercular,  ii.  585 

differential  diagnosis  of  forms  of,  ii.  591 
treatment  of,  ii.  592 
Sabcoma,  ii.  369 

in  childhood,  i.  282 
classification  of  forms  of,  ii.  369 
cUnical  characters -of,  ii.  372 
degenerative  changes  in,  ii.  373 
differential  diagnosis  of  the  sarcomata, 

ii.  373 
dissemination  of,  ii.  6 
etiology  of,  ii.  7 
glandylar  affections  in,  ii.  6 
inflammatory  changes  in,  ii.  373 
local  recurrence  of,  ii.  7 
localities  of,  ii.  372 
treatment  of,  ii.  10 

Varieties  of :  alveolar  sarcoma,  ii.  370 
ohondro-sarcoma,  ii.  371 
fibro-sarcoma,  ii.  371 
giant-ceUed  sarcoma,  ii.  370 
hemorrhagic  sarcoma,  Li.  370 
lympho-sarcoma,  ii.  370 
melanotic  sarcoma,  ii.  370 
mixed-celled  sarcoma,  ii.  370 
myeloid  sarcoma,  ii.  370 
m3^o-Barcoma,  ii.  371 
osteo-sarooma,  ii.  371,  686 
plexiform  sarcoma,  ii.  370 
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Saecoma,  Varieties  of:  round-celled  sarcoma, 
ii.  369,  686 

spindle-celled  sarcoma,  ii.  369,  686 
Sarcoma  of  the  axilla,  i.  119 

of  the  bladder,  i.  155 

of  bone,  ii.  373,  685 

of  the  breast,  i.  177,  186 

of  the  choroid,  i.  292  ;  ii.  122 

of  the  dura  mater,  ii.  381 

of  the  gmns,  i.  625 

of  the  iris,  i.  821 

of  the  jaws,  i.  836 

of  the  kidney,  i.  871 

of  the  larynx,  i.  895 

of  lymphatic  glands,  i.  966 

of  the  naso-pharyngeal  region,  ii.  41 

of  the  ovary,  ii.  148 

of  the  palate,  ii.  160 

of  the  pharynx,  ii.  41,  212 

of  the  prostate,  ii.  250 

of  the  retina,  ii.  124,  341 

of  the  scapula,  ii.  382 

of  the  spermatic  cord,  ii.  468 

of  the  testis,  ii.  589 

of  the  thyroid  gland,  ii.  621 

of  the  tonsils,  ii.  646 

of  the  uterus,  ii.  751 
Sarcomatous  polypi,  ii.  230 
Sayre's  jury-mast  apparatus  in  disease  of  the 
cervical  vertebrae,  i.  234 

plaster-of-Paris  jacket  in  caries  of  the 
spine,  i.  232 

spliiit  for  hip-joint  disease,  i.  727 ;  ii.  375 
treatment  of  fractured  clavicle,  i.  314 
Scabies,  ii.  375 
Scalds.    See  .Bums,  i.  200 

OF  THE  Glottis,  i.  904 ;  ii.  377 
ScAiiP,  Diseases  and  Injuries  of  the,  ii.  379 

abscess,  ii.  380 

cancer,  ii.  381 

cysts,  ii.  381 

erysipelas,  ii.  380 

parasitic  affections  of. 

See  Favus,  i.  520 
Pedictili,  ii.  170 
Tinea  Tonsurans,  ii.  627 

pulsating  tumour,  ii.  381 

■wounds,  i.  686 ;  ii.  379 
ScAiiPELS,  ii.  382 

Scaphoid  bone,  disease  of  the,  ii.  567 

dislocation  of  the,  i.  552 
ScAPDi-A,  Diseases  of  the,  ii.  382 

Dislocations  of  the,  ii.  383 

Excision  of  the,  ii.  384 

Fractures  of  the,  ii.  385 
Scarification,  ii.  386 

of  larynx,  i.  886 
Scarlet  fever  of  surgical  patients,  ii.  419 
Scar,  deformity  of,  i.  303 

discoloration  of,  i.  303 

neuralgia  of,  i.  305 

ulceration  of,  i.  305 
Schizomycetes,  ii.  386 

Schroeder's  operation  for  extirpation  of  the 
uterus,  ii.  753 


Sciatic  aneurism,  i.  607 
hernia,  ii.  387 

diagnosis  of,  i.  609 
nerve,  seat  of  election  for  exposure  of, 
ii.  74 

Sciatica,  treatment  of,  by  nerve-stretchmg, 
ii.  61 

Scirrhus,  structure  of,  i.  225 
of  the  bladder,  i.  155 
of  the  breast,  i.  187 
of  the  oesophagus,  ii.  94 
of  the  orbit,  ii.  119 
of  the  prostate,  ii.  250 
of  the  pylorus,  ii.  283 
of  the  rectum,  ii.  314 
of  the  testis,  ii.  589 
of  the  uterus,  ii.  751 
Scleral  puncture  in  glaucoma,  i.  604 
Sclerema  Neonatorum,  ii.  387 
Scleroderma,  ii.  388 

circumscribed,  ii.  390 
diffuse  symmetrical,  ii.  389 
Sclerosis.    See  Induration,  i.  787 
Sclerotic,  Diseases  of  the,  ii.  391 
hyperemia,  ii.  392 
inflammation  (episcleritis),  ii.  393 
new  growths,  ii.  394 
staphyloma,  ii.  394 
Injuries  of  the,  ii.  395 
Sclerotomy,  i.  604 
Scorbutic  indurations,  ii.  407 
Scorpions,  stings  of,  ii.  478 
Scotomata,  i.  334 ;  ii.  188 
Scrofula,  ii.  396 

Scrofulous  affections  of  the  skin,  ii.  398 
Scrotal  Elephantiasis,  ii.  399 

indications  and    contra-indications  for 

operative  treatment,  ii.  399 
hernia,  i.  799 
Scrotal  Swellings,  Diagnosis  of,  ii.  402 
Scrotum,  Diseases  and  Injuries  of  the,  ii.  404 
'  Sculler's  sprain,'  i.  86 
Scurvy,  ii.  406 

in  combination  with  rickets,  ii.  361 
Sebaceous  Cysts,  ii.  408 

of  scalp,  ii.  381 
'  Seats  of  election '  for  exposure  of  nerves,  ii.  73 
Seborhhcba,  ii.  410 
Secondary  cancer  in  bone,  ii.  693 

deviation  in  paralysis  of  ocular  muscles, 

ii.  85 
haemorrhage,  i.  662 
syphilis.    See  Syphilis,  ii.  542 
Sediments  in  urine,  i.  216 
Semilunar  bone,  dislocation  of  the,  i.  239 
Seminal  flux,  ii.  465 
Senile  cataract,  i.  246 

gangrene,  i.  582 
Sensation,  loss  of,  after  nerve-section,  ii.  63 
Separation,  line  of,  in  gangrene,  i.  586 
Separation  of  Epiphyses,  ii.  411 
at  the  ankle-joint,  ii.  414 
at  the  elbow-joint,  i.  746 ;  ii.  413 
at  the  hip-joint,  ii.  414 
at  the  knee-joint,  i.  534 ;  ii.  414 
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Separation  of  Epiphyses  at  the  shoulder-joint, 
ii.  413 

at  the  -wrist,  ii.  414 
Sepsin,  ii.  416 
Septate  vagina,  ii.  769 
Septic  arthritis,  i.  859 

Septic  Diseases,  Classification  and  Etiology 
of,  ii.  417 

general,  ii.  418 
local,  ii.  418 

intoxication.    See  Sap)-CBmia,  ii.  367 
organisms.    See  Bacilhis,  i.  123 
Bacterium,  i.  135 
ScMzomyceies,  ii.  386 
modes  of  action  of,  ii.  420 
poisons.    See  Sepsin,  ii.  416 
excretion  of,  ii.  422 
Septicemia,  ii.  423 
acute,  ii.  423 
chronic,  ii.  425 

distinction  of,  from  saprtemia,  ii.  423 
Septum  Naiuum,  Affections  of  the,  ii.  426 
blood-tumour  of  the,  ii.  77 
deflection  of  the,  ii.  76,  426 
oedema  of  the,  ii.  427 
perforation  of  the,  ii.  427 
tumours  of  the,  ii.  427 
Sequestrum,  i.  428 ;  ii.  44 
Serous  cysts  of  breast,  i.  184 
Seton-wounds  from  gunshot  injury,  i.  627 
Setons,  ii.  428 

in  treatment  of  bronchocele,  ii.  618 
of  navus,  83 
Sex,  ii.  428 

influence  of,  on  nature  of  malignant  dis- 
ease, ii.  8 

on  risks  of  surgical  operation,  ii.  431 
relation  of,  to  distribution  of  disease, 
ii.  429 

to  transmission  of  disease,  ii.  428 
relative  frequency  of,    with  regard  to 
aneurism,  i.  56  ;  ii.  432 
of  atresia  ani,  ii.  429 
of  cancer  of  lip,  i.  932  ;  ii.  432 
of  cancer  of  the  tongue,  ii.  432 
of  club-foot,  ii.  429 
of  congenital  dislocation  of  the  hip, 

i.  337 ;  ii.  429 
of  ectopia  vesicffi,  i.  425  ;  ii.  429 
of  elephantiasis  Arabum,  i.  441 
of  fissure  of  the  rectum,  i.  545 
of  goitre,  ii.  613 
of  hsemophilia,  i.  659 
of  hare-lip,  i.  680 ;  ii.  429 
of  hernia,  ii.  432 
of  rupture  of  the  bladder,  i.  151 
of  spina  bifida,  ii.  429 
of  stone  in  the  bladder,  ii.  482 
Shadow  test  of  colour-blindness,  i.  333 
Shampooing.    See  Massage,  ii.  11 
Shells,  injuries  from,  ii.  628 
Shock,  ii.  432.    See  Collapse,  i.  327 
with  depression,  ii.  433 
with  excitement,  ii.  436 
in  gunshot  wounds,  i.  629 
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Shock,  influence  of  anajsthetics  in,  ii.  435 
in  injuries  to  abdomen,  i.  1 
in  injuries  to  children,  i.  281 
operation  during,  ii.  435 
question  of  risks  of,  in  old  age,  ii.  96 
Shot,  injuries  from,  ii.  628 
Shoulder,  Diagnosis  of  Diseases  and  Injuries 
about  the,  ii.  437 
fractures  of  humerus  near,  i.  744,  745 
fractures  of  scapula  near,  ii.  385,  438 
Shoulder-joint,  Amputations  at  the,  ii.  439 
antero-posterior  flap  method,  ii.  440 
circular  method,  ii.  439 
oval  method,  ii.  439 
Spence's  method,  ii.  440 
square-shaped  flap  method,  ii.  441 
in  subclavian  aneurism,  i.  61 ;  ii.  514 
Diseases  of  the,  ii.  441 
Dislocations  of  the,  ii.  442 
luxatio  erecta,  ii.  443 
subclavicular,  ii.  443 
subcoracoid,  ii.  442 
subglenoid,  ii.  442 
subspinous,  ii.  443 
supracoracoid,  ii.  443 
Callaway's  test  in,  ii.  442 
Dugas's  test  in,  ii.  442 
Hamilton's  test  in,  ii.  442 
dislocation,  congenital,  of  the,  i.  336 
excision  of  the,  i.  857 
Sick  Eoom,  Management  of  the,  ii.  445 
Sigault's  operation.  See  Symphysiotomy,  ii.  539 
Sight,  weakness  of,  i.  108 

in  injuries  to  head  and  spine,  ii.  790 
in  railway  injuries,  ii.  295,  304,  790 
Silvester's  method  of  artificial  respiration, 

ii.  525 
Sinus,  ii.  448 

treatment  of,  i.  17 
Sinus,  Frontal,  Diseases  of  the,  i.  574 
Sixth  nerve,  injury  of  the,  i.  382 

paralysis  of  the,  ii.  86 
Skin,  affections  of,  in  secondary  syphilis, 
ii.  549 

in  tertiary  syphilis,  ii.  557 
medicinal  eruptions  on,  ii.  15 
Skin  Diseases,  Classification  of,  ii.  449 
Skin-grafting,  i.  616 
Skull,  deformities  of  the. 
See  Meningocele,  n.  16 
Bichets,  ii.  356 
Skull,  diseases  of  bones  of  the. 
See  Craniotabes,  i,  383 

Leontiasis  Ossea,  i.  924 
Ostitis  Defoiinans,  ii.  146 
Syphilis,  ii.  553 

Ttimours  of  the  Frontal  Simts,  under 
Diseases  of  tJie  Frontal  Sinus,  i.  576 
Skull,  Fracture  of  the,  ii.  452 
of  base,  ii.  455 
anterior  fossa,  ii.  456 
middle  fossa,  ii.  457 
posterior  region,  ii.  458 
of  vault,  ii.  453 
depressed  fracture,  ii.  454 
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Skoll,  fracture  of  the :  fissured  fracture,  ii.  453 
punctured  fracture,  ii.  454 
jSesults  of. 

See  Compression  of  the  Brain,  i.  172 
Encephalitis,  Meningitis,  and  Ab- 
scess of  the  Brain,  i.  459 
Hernia  of  the  Brain,  i.  175 
Diagnosis  of  Head  Injuries,  i.  683 
Disorders  of  Vision  from  Injuries 
of  the  Head  and  Spine,  ii.  790 
symptoms  of :  bleeding  from  the  ear,  i.  687 ; 
ii.  457 

bleeding   into   the  eyeUds,  i.   686 ; 
ii.  456 

from  the  mouth,  i.  687 
from  the  nose,  i.  687 
coma,  i.  172 

escape  of  brain-matter,  i.  688 
of  cerebro-spinal  fluid,  i.  687 
extravasation  of  blood  in  neck,  ii.  458 
mental  derangement,  i.  688 
tenderness  over  mastoid  process,  ii.  458 
treatment  of,  ii.  458 

elevation  of  depressed  bone,  ii.  458 
trephining,  ii.  459 
skull,  gunshot  wounds  of  the,  i.  639 
Slough  and  Sloughing,  ii.  460 
Sloughing  phagedaena,  i.  545.    See  Hospital 

Gangrene,  i.  739 
Sloughing  ulcer,  ii.  696 

Smallpox,  conjunctival  complication  of,  i.  356 
Smith's  (Nathan)  Anterior  Splint,  ii.  460 
(E.  W.)  dislocation  of  foot,  i.  552 
(T.)  needle,  ii.  46 
Snuffles  in  congenital  syphilis,  i.  342 
Soap  lees,  swallowing  of,  i.  33 
Sodium,  ethylate  of,  in  treatment  of  nicvus, 

ii.  32 
Sonde  coud6,  i.  262 
Sore-throat,  ii.  209,  644 
Sounding  for  stone,  ii.  484 
Spanton's  operation  for  radical  cure  of  hernia, 

i.  694 

Spasm  of  the  ciliary  muscle,  i.  19 
of  the  facial  muscles,  i.  514 
functional,  inspiratory,  i.  903 
of  the  glottis,  i.  901 

treatment  of,  by  nerve-stretching,  ii.  60 
Spasmodic  stricture  of  the  oesophagus,  ii.  93 

of  the  urethra,  ii.  498 
Spastic  aphonia,  i.  903 
Speaker's  cramp,  i.  902 

Spectacles,  i.  261 ;  ii.  329.    See  Errors  of  Re- 
fraction, ii.  316 
Specula,  ii.  460 

aural,  ii.  462 

ocular,  ii.  462 

nasal,  ii.  462 

rectal,  ii.  461 

urethral,  ii.  462 

vaginal,  ii.  460 
Spence's  amputation  of  thigh,  ii.  600 

at  shoulder-joint,  ii.  440 
Spermatic  Cord,  Swellings  and  Tumours  of  the, 
il.  463.    See  also  Hamatocele,  i.  654 
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Spermatic  Cord. 

See  also  Hydrocele,  i.  751 

Diagnosis  of  Scrotal  Swellings, 

ii.  402 
Varicocele,  ii. 
ligature  of,  in  castration,  i.  240 
Spermatorrhcea,  ii.  464 

views  of  Clemens,  Lallemand,  and  Trous- 
seau as  to  cause  of,  ii.  465 
Spermatozoa,  presence  of  in  encysted  hydro- 
cele, i.  757 
Sphacelus.    See  Gangrene,  i.  580 
Spheroidal-celled  carcinoma,  i.  223 
Sphincter  ani,  spasm  of  the,  i.  544 

vesicae,  paralysis  of  the,  in  spinal  injury, 
i.  133 
Spica  bandage,  i.  139 
Spiders,  bites  of,  ii.  478 
Spina  Bifida,  ii.  467 
causes  of,  ii.  469 
diagnosis  of,  ii.  469 
pathological  anatomy  of,  ii.  467 
symptoms  of,  ii.  469 
treatment  of,  ii.  470 
Spina  ventosa,  ii.  692 

Spinal  accessory  nerve,  injuries  of  the,  i.  383 
seat  of  election  for  exposure  of  the,  ii.  73 
Spinal  cord,  diseases  and  injuries  of  the. 

See  Injuries  of  the  Back  and  Spine, 
i.  124 

Railway  Injuries,  ii.  294 
Caries  of  the  Spine,  i.  226 
compression  from  injury,  i.  128 

from  spinal  caries,  i.  230 
concussion,  i.  134  ;  ii.  303 
haemorrhage,  i.  128 
impaired  vision  from  injury,  ii.  3D4 
inflammation,  from  spinal  caries,  i.  230 

traumatic,  i.  129 
laceration  of  membranes,  i.  129 
morbid   histology   of,  in  hydrophobia, 
i.  763 
in  tetanus,  ii.  600 
paralysis  from  spinal  disease,  i.  230 

from  spinal  injury,  i,  132;  ii.  297, 
303 

wounds  of  the,  i.  134 
Spindle-celled  sarcoma,  ii.  369,  686 
Spine,  caries  of  the,  i.  228 

contusion  of  the,  i,  126 

curvatures  of  the,  angular,  i.  228 
antero-posterior,  i.  69 
lateral,  i.  910 

dislocations  of  the,  i.  131 

erosion  of,  by  aneurism,  i.  6 

fractures  of  the,  i.  130 

gunshot  injuries  of  the,  i.  641 

sprains  of  the,  i.  125 

trephining  of  the,  i.  134 
Spiral  bandage,  i.  138 
Spiral  fracture  of  tibia,  i.  922 
Spiral  wire  drains,  i.  411 
Spirillum,  i.  471 

Obermeieri,  ii.  471 
SpiroohsBte,  ii.  471 
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Splay-foot.    See  Flat-foot,  i.  548 
Spleen,  Diseases  of  the,  ii.  471 

abscess,  ii.  472 

cystic  disease,  ii.  472 

gunshot  wound,  i.  646 

hydatid  disease,  ii.  472 

injuries  of  the,  ii.  471 

leukmrnic  hypertrophy,  ii.  471 

malignant  hypertrophy,  ii.  472 

rupture,  ii.  472 

simple  hypertrophy,  ii.  471 

sweUing  of,  in  septicaemia,  ii.  425 
Splenectomy,  ii.  472 
Splenic  fever,  ii.  421 

virus  of  (bacillus  anthraois),  i.  124  ;  ii.  3, 
421 

Splints,  ii.  473.    See  also  Immovable  Band- 
ages, i.  780 
method  of  applying,  in  antiseptic  dress- 
ing, ii.  473 
padding  of,  ii.  474 
plaster-of-Paris,  i.  780 
plaster-of -Paris  and  telegraph-wire,  ii.  474 
Splints  and  Surgical  Appliances — 

Por  arm  :  FEEGnssoN's  Splint,  i.  534 

Stbometer's  Cushion,  ii.  508 
For  cheeks :  Hainsby's  compressor,  i.  672 
For  collar-bone:  Ellis's  Splint,  i.  314, 
448 

Gordon's  Splint,  i.  615 

Sayre's  apparatus,  i.  314 
For  elbow :  Mason's  Splint,  ii.  11 
For  forearm  and  wrist :  Cahb's  Splint, 
i.  240 

Esmaeoh's  Splint,  i.  490 
Gordon's  Splint,  i.  615 
Lister's  Splint,  i.  933 
Pistol  Splint,  ii.  217 

For  hip  :  Sayee's  Splint,  ii.  375 
Ta-xlob's  Splint,  ii.  570 
Thomas's  Splint,  i.  727  ;  ii.  605 

For  knee  :  Howse's  Splint,  i.  744 
Thomas's  Splint,  ii.  605 
Watson's  Splint,  ii.  812 

For  leg  :  Abnold's  Splint,  i.  87 
Oline's  Side  Splints,  i.  320 
Dupuytren's  Splint,  i.  412 
MoIntyee's  Splint,  ii.  14 

For  lower  jaw  :  Hamilton's  splint,  i.  831 
Hammond's  Wire  Splint,  i.  674,  832 

For  spine  :  Davy's  hammock,  i.  233 

Furneaux  Jordan's  apparatus,  i.  234 
Sayre's  jury-mast  apparatus,  i.  234 
Sayre's  plaster-of-Paris  jacket,  i.  232 
Walker's  modification  of,  i.  233 

For  thigh  :  Bryant's  Splint,  i.  197 
Cripps's  Long  Splint,  i.  386 
De  Morgan's  Splint,  i.  399 
Desault's  Long  Splint,  i.  401 
Gibson's  Splint,  i.  593 
GoooH's  Splint,  i.  615 
Hamilton's  Splint,  i.  673 
Hodgen's  Splint,  i.  733 
LiSTON's  Long  Splint,  i.  938 
Smith's  (N.),  Splint,  i.  460 


Sponge-grafting,  i.  618  ;  ii.  696 
Sponges,  counting  of,  in  ovariotomy,  ii.  15G 
Spongy  condition  of  gums,  i.  625 
in  scurvy,  ii.  407 

exostosis,  i.  491 
Spontaneous  cure  of  abdominal  anenriBm,  i.  5 

dislocation,  i.  403 

gangrene,  i.  583 

rupture  of  empyema,  seat  of,  i.  455 
Sprain,  ii.  475 

of  back,  i.  125 
Spray,  antiseptic,  i.  75 
Spray-producer,  i.  73 
Spreading  traumatic  gangrene,  i.  584 
'  Spring '  catarrh  of  conjunctiva,  i.  349 
Squint.    See  Strabismus,  ii.  489 
Staff,  in  the  boutonnifere  operation,  i.  170 

in  lithotomy,  i.  934 

Eectangclae,  i.  198 
Staphyloma,  i.  377 

posticum,  ii.  104 
Staphyloraphy.    See  The  Surgical  Treatment 

of  Cleft  Palate,  i.  316 
Starch  bandages,  i.  781 
Startin's  needle,  ii.  46 
Stasis,  i.  789 
Steatorrhoea,  ii.  410 
Stenosis  of  the  cervix  uteri,  i.  269 

of  the  lacrjrmo-nasal  passages,  i.  878 

of  the  laryngeal  cavity,  i.  906 

of  the  pharynx.  See  Pharyngeal  Stenosis, 
ii.  206 
Stenositomy,  i.  881 
Stereo-purulent  fistula,  i.  516 
Sterility  in  the  Male,  ii.  476 
Sterno-mastoid  muscle,  contraction  of.  See 

Torticollis,  ii.  648 
Sternum,  Fracture  of  the,  ii.  477 
StiUing's  operation  for  mucocele,  i.  881 

pseudo-isochromatic  tables,  i.  133 
Stings  of  Insects,  ii.  478 
Stitches  of  coaptation,  i.  76 

of  relaxation,  i.  76 
Stokes's  supracondyloid  amputation,  i.  873 
Stomach,  cancer  of,  operative  treatment  of. 

See  Operations  on  the  Pylorus,  ii.  283 

fistula  into  the.  See  Gastric  Fistula,  i.  589 

fistulous  opening  into  the,  formation  of. 
See  Gastrostomy,  i.  590 

gun-shot  wounds  of  the,  i.  646 
Stomatitis,  ii.  479 

gangrenous.    See  Canci-um  Oris,  i.  217 

syphilitic,  ii.  481,  552 
Stone.    See  Urinary  Calculus,  i.  214 

IN  the  Female  Bladder,  ii.  482 

IN  THE  Male  Bladder,  ii.  482 
treatment  of. 
See  Lithotomy,  i.  934 
LitJiotrity,  i.  943 
recurrence  of,  after  lithotomy,  i.  943 
after  lithotrity,  i.  950 

spontaneous  discharge  of,  in  the  female, 
ii.  482 
Strabismometer,  ii.  490 
Strabismus,  ii.  489 


Index  of  Subjects 


875 


Strabismus,  amblyopia  in,  i.  37 

convergent  (hypermetropic),  ii.  489 
divergent  (myopic),  ii.  494 

Strangulated  hernia,  i.  702 

Ssrangulation,  internal,  by  bands  and  through 
apertures,  i.  802 

Strangubt,  ii.  495 

Stretching  of  facial  nerve  for  tic  convulsif, 
of  nerves.    See  Nerve-stretching,  u.  58 

SlBia:  ET  MACULiE  ATROPHICiE,  ii.  496 

Stricture  of  Fallopian  tubes,  i.  516 
of  the  intestine,  i.  806 
cancerous,  i.  807 
cicatricial,  i.  806 
of  the  naso-lacrymal  canal,  i.  878 
of  the  oesophagus,  ii.  93 
mahgnant,  ii.  94 
simple,  ii.  93 
spasmodic,  ii.  93 
of  the  rectum,  ii.  311 
OF  THE  Ubethba,  ii.  496 
inflammatory,  ii.  497 
organic,  ii.  498 
spasmodic,  ii.  498 
the  urethra  in  the  female,  ii.  720 
Strictxjee-Dilatoes,  ii.  507 
Stkomeyeb's  Cushion,  ii.  508 
Struma.    See  Scrofula,  ii.  396 

(goitre).    See  Diseases  of  the  Thyroid 
Oland,  ii.  610 
Strumous  lip,  i.  932 

ulcers,  treatment  of,  i.  264 
Stumps,  Afiections  of,  ii.  508 

conditions  of  a  good  stump,  ii.  508 
conical  stump,  ii.  510  _ 
mahgnant  disease  of,  ii.  509 
necrosis  of,  ii.  509 
painful  stump,  ii.  509 
treatment  of  recent,  i.  51 ;  ii.  508 
Sty,  i.  505 
Styptics,  ii.  510 

Subastragaloid  dislocation  of  foot,  i.  553 
Subclavian  Aneubism,  ii.  511 
causes  of,  ii.  511 
diagnosis  of,  ii.  512 
symptoms  of,  ii.  512 
treatment  of,  ii.  513 

by  amputation  at  the  shoulder-joint, 
ii.  514 

by  direct  pressure,  ii.  513 
by  distal  compression,  ii.  513 
by  distal  ligature,  ii.  514 
by  galvano-puncture,  ii.  514 
by  injection  of  ergotin,  ii.  514 
by  manipulation,  ii.  514 
by  proximal  ligature,  ii.  513 
by  proximal  pressure,  ii.  513 
Subclavian  artery,  ligation  of,  in  aortic  an 
eurism,  i.  81 

in  axillary  aneurism,  i.  123 
in  innominate  aneurism,  i.  801 
in  wound  of  axUlary  artery,  i.  121 
surgical  anatomy  and  ligation  of  the, 
ii.  516 


Subclavicular  dislocation  of  the  head  of  the 

humerus,  ii.  443 
Subconjunctival  Ecchymosis,  ii.  516 
Subcoracoid  dislocation  of  the  head  of  the 

humerus,  ii.  442 
Subcutaneous    injection.     See  Hypoderrmo 
Injection,  i.  767 
osteotomy.   See  Osteotomy,  ii.  140 
urethrotomy,  ii.  732 
Subglenoid  dislocation  of  the  head  of  the 

humerus,  ii.  442 
Subjective  sensations  in  eczema,  i.  431 
Sublingual  abscess,  ii.  307 

dermoid  cyst,  ii.  307 
Subluxation  of  lower  jaw,  i.  831 
Submammary  abscess,  i.  181 
Submental  excision  of  tongue  (Kocher's  and 

Eegnoli's  operations),  ii.  643 
SUBPEBIOSTBAL  Eesection,  ii.  516 
Subspinous  dislocation  of  head  of  humerus, 
i.  443 

Subungual  Exostosis,  ii.  517 
Suction  treatment  of  cataract,  i.  254 
Sulphate  of  copper  as  a  caustic,  i.  264 
Sulphuric  acid,  swallowing  of,  i-  21 

use  of,  in  local  treatment  of  caries,  i.  228 
Sulphurous  acid  as  an  antiseptic,  i.  78 
Sunburn,  i.  283 

SUPEENUMEBAEY  BeEASTS,  ii.  229 

fingers,  i.  554 

nipples,  ii.  74  , 
Suppositories,  ii.  518 
Suppression  of  Urine,  ii.  518 
Suppuration,  ii.  520.  See  also  Abscess,  i.  13 

of  antrum,  i.  79 

in  bone,  i.  17 

in  caries  of  spine,  i.  229 

See  Lumbar  Abscess,  i.  954 
Psoas  Abscess,  ii.  263 
Betro-Pharyngeal  Abscess,  ii.  345 

a  cause  of  albuminoid  degeneration,  i.  29 

intracranial,  i.  461 

in  joints,  i.  841 

in  middle  ear,  i.  423 

a  result  of  inflammation,  i.  792 
Suppurative  Fever,  ii.  521 

secondary,  ii.  522.  See  Hectic  Fever,  i.  689 
Supracotyloid  dislocations  at  hip-joint,  i.  737 
Supraorbital  nerve,  exposure  of,  for  neurotomy, 
ii.  73 

Superpubic  aspiration  of  bladder,  i.  150 

lithotomy,  i.  940 
Supratrochlear  nerve,  exposure  of,  for  neuro- 
tomy, ii.  73 
Surgical  Anatomy  and  Ligation  of  Arteries : — 
Axillary,  i.  121 
Brachial,  i.  172 
Carotid,  Common,  i.  237 

External,  i.  237 
Facial,  i.  513 
Femoral,  i.  523 
Iliao,  i.  777 

common,  i.  779 
external,  i.  777 
1  internal,  i.  778 
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Surgical  Anatomy  and  Ligation  of  Arteries : — 

iNNOMrNATE,  i.  801 

Lingual,  i.  930 
Obtubator,  ii.  80 
Popliteal,  ii.  234 
Eadial,  ii.  290 
Subclavian,  ii.  615 
Temporal,  ii.  573 
TiBUL,  ii.  624 

anterior,  ii.  625 

posterior,  ii.  624 
Surgical  diagnosis.    See  Diagnosis,  Smgical, 
in  Index. 

Fever,  ii.  522 

kidney.    See  Pydo-nepliritis,  ii.  282 

scarlet  fever,  ii.  419 
Suspended  Animation,  ii.  523 

asphyxia,  ii.  524 

treatment  of,  by  artificial  respiration, 
ii.  525 

syncope,  ii.  523 
Suspension  in  Surgical  Treatment,  ii.  527 
Suspensory  Bandages,  ii.  527 
Suture  of  divided  nerve,  ii.  64 
Sutures,  ii.  528 

Sutures  of  skull,  liability  of,  to  be  mistaken  for 

fissured  fracture,  ii.  454 
Swallowing  of  Acids,  i.  21 

OP  Alkalies,  i.  32 
Sweating  Feet,  ii.  532 
Sycosis,  ii.  532 

non-parasitica,  ii.  533 
parasitica,  ii.  534 
..Syljius,  fissure  of,  external  localisation  of, 

i.  'ffSfr.. 
]^yi3blepharon,  i.  511 

tr^tment  of,  i.  358,  511 
Syme's  abscess-knife,  i.  17 
'  ■  •  *  amputation  at  the  ankle-joint,  i.  65 

opera tioq: for  removal  of  the  tongue,  ii.  643 
for  restoration  of  lower  lip,  i.  277 

■  of  nose,  ii.  348 
for  stricture  of  urethra,  ii.  730 
-   operative  treatment  of  aneurism,  i.  123, 
236 

treatment  of  indolent  ulcer,  ii.  698 
Sympathetic  Ophthalmitis,  ii.  534 

irritation,  ii.  534 

ophthalmia,  ii.  535 
Symphysiotomy  (Sigault's  Operation),  ii.  539 
Symphysis  pubis,  puncture  of  bladder  through 

and  under,  i.  151 
Synohisis  scintillana,  ii.  102 
Syncope,  ii.  523 

Synovial  Membrane,  Pulpy  Degeneration  of, 

ii.  540 

tuberculosis  of,  ii.  674 
Synovitis,  ii.  640 
acute,  ii.  640 
chronic,  ii.  641 

gonorrhceal.  See  Gonorrlueal  Bhemiatism, 
i.  614 

recurrent,  of  ankle,  i.  67 
subacute,  ii.  642 
'  Syphilide  pigmentaire,'  i.  283 


Syphilides,  ii.  450,  451,  549,  554,  556 

Syphilis,  ii.  542 

See  Bubo,  i.  197 
Chancre,  i.  270 
Congenital  Syphilis,  i.  339 
Finger-Cliancre,  i.  541 
Oumma,  i.  623 
Mucous  Patclies,  ii.  25 
Vaccination- Syphilis,  ii.  767 
congenital,  i.  339 

hereditary.     See    Congenital  Svphilis, 

i.  339 
intermediate,  ii.  554 
primary,  i.  270  ;  ii.  543 
secondary,  ii.  546 
tertiary,  ii.  566 
treatment  of,  ii.  558 
See  Calomel  Vapour  Bath,  i.  216 
Inunction  of  Mercury,  i.  816 
Syphilitic  albuminuria,  ii.  655 
alopecia,  i.  672  ;  ii.  663 
analgesia,  ii.  555 
angina,  i.  159 
arteritis,  i.  90 ;  ii.  555 
caries,  i.  226 

choroiditis,  i.  288  ;  ii.  665 
condyloma,  ii.  648 
coryza,  i.  342 
deafness,  ii.  553 

disease  of  bones,  i.  166,  226 ;  ii.  553,  557 
in  hereditary  cases,  i.  343 
of  the  brain,  ii.  555,  657 
of  the  breast,  i.  183 
of  hair,  i.  672  ;  ii.  553 
of  the  internal  ear,  i.  419 ;  ii.  553 
of  joints,  i.  850 
of  the  larynx,  i.  906 
of  the  Hps,  i.  932 

of  lymphatic   glands.    See  Buho, 
i.  197 

of  the  mouth,  ii.  552.    See  Mucous 
Patches,  ii.  25 

of  mucous  membranes,  ii.  552 

of  muscles,  ii.  28 

of  the  nails,  ii.  35 

of  the  nose,  ii.  79 

of  the  pharynx,  ii.  211 

of  the  rectum,  ii.  311,  314 

of  the  skin,  ii.  450,  451,  549,  557 
in  the  congenita]  form,  i.  342 

of  the  testes,  ii.  581 

of  the  tongue,  ii.  636 

of  the  tonsils,  ii.  646 
erythema,  ii.  554 
intertrigo,  i.  343,  486 

iritis,  ii.  551.    See  also  Iritis  under  Dis- 
eases of  the  Iris,  i.  821 
keratitis,  i.  343 
Uchen,  ii.  650 
lupus,  i.  344 

malformation  of  teeth,  i.  346 
necrosis,  ii.  43 
neuro-retinitis,  ii.  652 
ostitis,  ii.  145 
periostitis,  ii.  190,  553 
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Syphilitic  psoriasis,  ii.  550,  554 
palmaris.  ii.  554 
pyrexia,  ii.  555 
retinitis,  ii.  338,  552 
roseola,  ii.  547 
rupia,  ii.  550 
sarcocele,  ii.  554,  581 
stomatitis,  ii.  481 
warts,  ii.  548 

Tabes  dorsalis  from  railway  injury,  ii.  29 
Tabetic  arthropathy,  i.  851.    See  Charcot's 

Disease,  i.  272 
Taghacotian  operation,  ii.  220,  347 
Tahpes.    See  Club-foot,  i.  320 
calcaneo-valgus,  i.  325 
calcaneo-varus,  i.  325 
calcaneus,  i.  321 
equino-valgus,  i.  325 
equino- varus,  i.  323 

congenital,  in  infancy,  i.  323 

after  the  period  of  infancy,  i.  324 
caused  by  paralysis,  i.  325 
equinus,  i.  320 
valgus,  i.  322 
varus,  i.  322 
Tapping.    See  Paracentesis,  ii.  163 
the  antrum,  i.  79 
the  bladder,  i.  150 
for  hydatid  disease,  i.  749 
in  ovarian  tumour,  ii.  151 
Taksal  Bones,  Caries  of  the,  ii.  565 
dislocations  of  the,  i.  552 
excision  of  the  astragalus,  ii.  567 
cuboid,  ii.  568 
OS  calcis,  ii.  133 
scaphoid,  ii.  568 
fractures  of  the,  i.  553 
astragalus,  i.  553 
OS  calcis,  i.  554 
cartilages,  affections  of  the.   See  Diseases 

of  the  Eyelids,  i.  505 
Joints,  Diseases  of  the,  ii.  569 
Tarsal  tumour,  i.  506 
Tarso-metatarsal  dislocations,  i.  552 
Taxis,  i.  710 ;  ii.  569 
fallacies  of,  i.  710 
verstis  herniotomy,  i.  709 
Taylor's  Splint,  ii.  570 
Teale's  method  of  amputation,  i.  48 
Teeth,  extraction  of,  i.  493 

malformations  of,  in  hereditary  syphilis, 

i.  346 

Teeth  as  Tests  of  Age,  ii.  571 
Teething,  supposed  ill-effects  of,  i.  400 
Telangeiectasis.    See  Navus,  ii.  30 
Temperature,  ii.  371 

alterations  of,  after  nerve-section,  ii.  64 

in  children,  i.  281 ;  ii.  572 

diurnal  variations  of,  ii.  572 

in  urethral  fever,  ii.  723 

variations  of,  at  different  periods  of  life, 

ii.  572 

in  oases  of  fracture  of  the  spine, 
i.  133 


Temporal  Abtery,  Surgical  Anatomy  and 

Ligation  of  the,  ii.  573 
Temporo-maxillahy  ArticdiiAtion,  Diseases  of 

the,  ii.  574 
Tenaculum,  ii.  574 

Tendo  AchilUs,  division  of  the,  ii.  677 

rupture  of  the,  i.  555 
Tendons,  Affections  of,  ii.  574 

dislocations  of,  ii.  575 

division  of.    See  Tenotomy,  ii.  576 

rupture  of,  ii.  575 

spasm  of,  ii.  475 

union  of,  after  section  or  laceration,  ii.  575 

wounds  of,  ii.  574 
Tendon-sheaths,  inflammation  of,  ii.  676 

tuberculosis  of,  ii.  677 
'  Tennis  elbow,'  i.  86 
Teno-synovitis,  ii.  576 
Tenotomy,  ii.  576 

of  the  biceps  femoris,  ii.  578 

of  the  extensor  longus  digitorum,  ii.  578 

of  the  external  rectus,  i.  493 

of  the  internal  rectus,  i.  491 

of  the  peroneus  longus  et  brevis,  ii.  577 

of  the  semi-membranosus,  ii.  578 

of  the  semi-tendinosus,  ii.  578 

of  the  sterno-mastoid,  ii.  578 

of  the  tendo  Achillis,  ii.  577 

of  the  tibialis  anticus,  ii.  577 

of  the  tibialis  posticus,  ii.  577 

in  the  treatment  of  ankylosis,  i.  69 

ia  the  treatment  of  club-foot,  i.  323 
Tension  of  eyeball,  i.  503 
Tertiary  syphilis,  ii.  556 
Testis,  Affections  of  the,  ii.  578 

abnormal  descent  of,  ii.  695 

abscess  of,  ii.  579,  580 

absence  of,  ii.  593 

atrophy  of,  ii.  580,  592 

carcinoma  of,  ii.  589 

contusion  of,  ii.  592 

cystic  disease  of,  ii.  590 

delayed  descent  of,  ii.  593 

dermoid  tumours  of,  ii.  589 

enchondroma  of,  i.  465 ;  ii. 

hsematocele,  i.  656 
encysted,  i.  656 
parenchymatous,  i.  657 

hernia  of,  i.  715  ;  ii.  582 

hydrocele  of,  i.  757 

incomplete  descent  of,  ii.  593 

inflammation  of,  acute,  ii.  578 
chronic,  ii.  581 

Injuries  of  the,  ii.  592 

inversion  of,  ii.  593 

irritability  of,  ii.  588 

Malpositions  of,  ii.  593 

neuralgia  of,  ii.  588 

removal  of.    See  Castration,  i.  240 

retention  of,  ii.  593 

retraction  of,  ii.  596 

reversion  of,  ii.  593 

sarcoma  of,  ii.  589 

syphilitic  disease  of,  ii.  551,  591 

tubercular  disease  of,  ii.  558,  669 
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Testis,  Wounds  of,  ii.  592 

Tests  of  vision  in  French  army  and  navy,  i.  37 

Tetanus,  ii.  597 

after  gun-shot  injuries,  i.  631 
treatment  of,  by  nerve-stretching,  ii.  60 
Thecal  abscess,  ii.  229 
Thecitis,  ii.  576 
Thigh,  abscess  in  the,  ii.  602 
Ainputation  of  the,  ii.  600 
flap  method,  ii.  600 

advantages  of,  compared  with 
those  of  the  circular  method, 
ii.  600,  601 
mortality  of,  as  influenced  by  anti- 
septic surgery,  ii.  601 
aneurism  in  the.   See  Femoral  Aneurism, 
i.  521 

gun-shot  injuries  of  the,  i.  650 

tumours  of  the,  ii.  603,  689 

wounds  of  the  vessels  of  the,  i.  525 
Thigh  and  Leg,  Diagnosis  of  Affections  of  the, 
ii.  601 

the  knee,  ii.  603 

the  leg,  ii.  604 

the  thigh,  ii.  601 
Third  cranial  nerve,  injuries  of  the,  i.  381 

paralysis  of  the,  ii.  86 
Thomas's  Hip  Splint,  ii.  605 ;  i.  727 

Knee  Splint,  ii.  605 
Thoracentesis,  i.  455 ;  ii.  163 
Thoeaoio  Duct,  Injuries  and  Diseases  of  the, 
ii.  606 

Thorax,  deformities  of  the. 

See  Caries  of  the  Spine,  i.  230 
Pigeon-breast,  ii.  216 
Rickets,  ii.  357 
gun-shot  wounds  of  the,  i.  643 
injuries  of  the.    See  Injv/ries  of  the  Chest, 
i.  278 

Throat,  Injuries  of  the,  ii.  606 
Thrombi,  ii.  609 

changes  in,  degenerative,  ii.  610 
of  organisation,  ii.  610 

structure  of,  ii.  610 
Thbombosis,  ii.  609 

of  central  artery  of  retina,  ii.  339 

in  py£emia,  ii.  279 

a  result  of  chronic  endarteritis,  i.  90 
Thrush,  ii.  634 

Thumb,  amputation  of  the,  i.  543 
dislocation  of  the,  i.  675 
malformation  of  the,  i.  544 
Thieoid  Gland,  Diseases  of  the,  ii.  610 
goitre,  ii.  613 
cystic,  ii.  614 
endemic,  ii.  613 
epidemic,  ii.  613 
exophthalmic,  ii.  613 
flbroid,  ii.  614 
parenchymatous,  ii.  614 
treatment  of,  by  external  application  of 
biniodide  of  mercury,  ii.  617 

by  external  application  of  cold,  ii.  617 
by  external  application  of  iodine, 
ii.  617 


Thyboid  Gland,  Diseases  of  the.  Treatment  of, 
by  incision  of  the  sac,  ii.  619 

by  injection  of  iodine,  ii.  617 
by  injection  of  perchloride  of  iron, 
ii.  618 

by  internal  use  of  hydrofluoric  acid, 
ii.  617 

by  internal  use  of  iodine,  ii.  617 
by  the  removal  of  the  diseased  gland, 
ii.  620 

by  resection  of  the  isthmus,  ii.  620 
hydatid  disease  of  the,  ii.  614 
inflammation  of  the,  ii.  612 
Malignant  Disease  of  the,  ii.  621 
removal  of  the  (Kocher's  operation),  ii.  620 

indications  for,  ii.  619 

results  of,  ii.  611 
Wounds  of  the,  ii.  621 

in  cut-throat,  ii.  608 
Thyrotomt,  ii.  623 

indications  for,  ii.  623 

for  removal  of  foreign  body  from  larynx, 

i.  562 

versus  intralaryngeal  removal,  in  cases  of 
growths  in  the  larynx,  i.  894 
Tibia,  dislocations  of  the.  See  Dislocations  of 
the  Knee,  i.  871 
fractures  of  the,  i.  920 
and  fibula,  fractures  of  the,  i.  921 
sarcoma  of  the,  ii.  690 

operative  treatment  of,  ii.  690 
TiBiAi,  Arteries,  Surgical  Anatomy  and  Liga- 
tion of  the,  ii.  624 
anterior  tibial,  ii.  625 
posterior  tibial,  ii.  624 
Wounds  of  the,  ii.  625 
Tibial  nerves,  exposure  of,  for  neurotomy, 
ii.  74 

'  Tic  convulsif,'  i.  514 

Tinea  barbse.    See  Sycosis  Parasitica,  ii.  534 
favosa.    See  Favus,  i.  520 
tarsi.    See  Blepharitis  Ciliaris,  i.  507 
Tonsurans,  ii.  627 

versicolor.     See   Pityriasis  Versicolor, 

ii.  218 
Tinnitus,  i.  419,  420  _ 
Tobacco  amaurosis,  i.  40 
Todd's  stricture  dilator,  ii.  508 
Toenail,  avulsion  of,  i.  798 

hypertrophy  of,  ii.  35 

ingrowing,  i.  797;  ii.  35 
Toes,  amputations  of,  i.  550 

dislocations  of,  i.  553 

hypertrophy  of.    See  Pes  Gigas,  ii.  205 
Tongue,  Diseases  op  the,  ii.  631 

aphthous  stomatitis,  ii.  634 

atrophy,  ii.  631 

black  tongue,  ii.  635 

cancer,  ii.  638 

cirsoid  aneurism,  ii.  638 

congenital  absence,  ii.  631 

hypertrophy,  ii.  631.    See  Macroglossia, 
ii.  1 

inflammation,  ii.  632 

acute  glossitis,  ii.  632 
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Tongue,  Diseases  of  the,  chronic  glossitis, 
ii.  632 
leucoplakia,  ii.  633 
lupus,  ii.  636 
nffivus,  ii.  637 
neuralgia,  ii.  635 
non-malignant  tumours,  ii.  637 
pigmentary  aSections,  ii.  635 
sago  tongue,  ii.  638 

syphilitic  affections,  ii.  636.    See  Mxicous 
Patches,  ii.  25 ;  Syphilis,  ii.  553 

thrush,  ii.  63d 

tongue-tie,  ii.  632 

tuberculosis,  ii.  636 

tylosis,  ii.  633,  693 

wandering  rash,  ii.  635 

warty  tongue,  ii.  638 

xanthelasma,  ii.  635 
Tongue,  Operations  for  Eemoval  of  the,  ii.  640 

Morrant  Baker's  operation,  ii.  640 

Kocher's  operation,  ii.  643 

EegnoU's  operation,  ii.  643 

Syme's  operation,  ii.  643 

Whitehead's  operation,  ii.  642 
Tongue-tie,  ii.  632 
TonsU,  enlarged,  ii.  645 

avulsion  of  (Borelli's  operation),  ii.  646 

removal  of,  ii.  646 
dangers  of,  ii.  646 
TonsU-guillotine,  ii.  646 
Tonsillar  calculus,  ii.  646 
TonsiUitis,  ii.  644 

erythematous  (catarrhal),  ii.  644 

phlegmonous  (quinsy),  ii.  645 
Tonsils,  Diseases  of  the,  ii.  644 

encephalpid  cancer,  ii.  647 

epithelioma,  ii.  647 

hypertrophy,  ii.  645 

sarcoma,  ii.  646 

syphilitic  lesions,  ii.  646 

tuberculosis,  ii.  646 

tumours,  ii.  646 
Toothache,  ii.  647 

Tooth-tumour.    See  Odontoma,  ii.  88 
Torsion,  ii.  648 
Torsion-forceps,  i.  100 
Torticollis,  ii.  648 
Tourniquets,  ii.  650 

aortic,  i.  82 

Davy's,  i.  303 
Lister's,  i.  82  ;  ii.  651 

Carte's,  ii.  652 

Esmarch'B,  i.  489 ;  ii.  650 

Higginbottom's,  ii.  652 

Petit's,  ii.  651 

Signoroni's,  ii.  651 

Skey's,  ii.  651 

Tuffnell's,  ii.  652 

weight-compressors,  ii.  652 
Toynbee's  artificial  drum,  i.  423 
Trachea,  compression  of,  by  aortic  aneurism, 
i.  81 

by  goitre,  ii.  615  , 
foreign  bodies  in,  i.  560 
gunshot  wounds  of,  i.  643 


Trachea,  surgical  anatomy  of,  ii.  654 

wounds  of,  ii.  607 
Tracheal  Catheteeism,  ii.  652 
Tracheal  tube.  See  Tracheotomy  Tubes,  ii.  658 
Trachelorrhaphy.     See  Emmet's  Operation, 

i.  451 
TllAOHEOTOMT,  ii.  654 

after-treatment,  ii.  656 
complications,  ii.  657 
indications,  ii.  654 
methods  of  operating,  ii.  655 
performance  of,  for  foreign  bodies  in  air- 
passages,  i.  562 
for  malignant  growth  of  the  larynx, 
i.  897 

for  paralysis  of  the  larynx,  i.  901 
for  scald  of  the  larynx,  i.  905  ;  ii.  378 
for  syphilis  of  the  larynx,  i.  907 
for  tuberculosis  of  the  larynx,  i.  910 
for  wounds  of  throat,  ii.  608 
Tracheotomy  Tubes,  ii.  656,  658 
Transfusion,  ii.  659 
Traumatic  aneurism,  i.  61 

arthritis,  i.  859 

cataract,  i.  248 

cerebral  abscess,  i.  461 

delirium,  diagnosis  of,  from  delirium  tre- 
mens, i.  399 

empyema,  i.  453 

encephalitis,  i.  460 

Fever,  ii.  660 

gangrene,  i.  584 

malignancy,  i.  165 

peritonitis.    See  Peritonitis,  ii.  198 

Pneumonia,  ii.  222 

pneumothorax.  See  Pneimothorax,  ii.  222 
Traumatism  in  causation  of  chronic  rheumatic 
arthritis,  i.  294 

of  cirsoid  aneurism,  i.  310 
of  tuberculosis,  ii.  669 
Traversing  gunshot  wounds,  i.  627 
Trendelenburg's  Trachea  Tampon,  ii.  662 
Trephining  of  the  cranium,  in  abscess  of  brain, 
i.  464 

in  fracture  of  skull,  ii.  459 

in  gunshot  injury  of  head,  i.  639 

of  the  sclerotic  in  glaucoma,  i.  605 

of  the  spine,  i.  134 
Trichiasis,  i.  508 
Trichinosis,  ii.  28 
Trichorexis  nodosa,  i.  672 
Tricophyton  tonsurans,  ii.  627 
Triple  incision  in  amputation,  i.  47 
Triple  phosphatic  calculus,  i.  215 
Trismus,  ii.  597 
Trocars,  ii.  662 

Trochanter,  great,  fracture  through,  i,  530 

position  of,  determination  of,  in  cases  of 
injury  to  hip,  i.  529 

Trophic  changes  after  nervs-section,  ii.  63 

Trusses,  ii.  663 

Tubal  gestation,  i.  494 
tubo-ovarian,  i.  495 
tubo-uterine,  i.  494 

Tubercle,  ii.  666 
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Tubercular  disease  of  bone,  ii.  670.  See  Caries, 
i.  226 
of  the  breast,  i.  183 
of  the  conjunctiva,  i.  357 
of  joints,  i.  850  ;  ii.  673 
of  the  larynx,  i.  908 
of  lymphatic  glands,  ii.  679 
of  mucous  membrane,  ii.  678 
of  the  phar3Tix,  ii.  211 
of  the  prostate,  ii.  249 
of  the  skin,  ii.  678.    See  Luvus  Vulgaris, 

i.  958 

of  the  testis,  ii.  585 

of  the  tongue,  ii.  636 

of  the  tonsUs,  ii.  646 

of  the  urethra,  ii.  714 

of  wounds,  ii.  677 
Tubercular  ulceration,  ii.  678 
TuBEBOULosis,  Sdrgigai,  ii.  669 
Tumours  :  of  the  antrum,  i.  80 

in  the  arm  and  forearm,  i.  87 

in  the  axilla,  i.  119 

of  the  bladder,  i.  154 

OP  Bone,  ii.  683 

See  Enchondroma,  i.  465 
Exostosis,  i.  491 
Osteo-aneurism,  ii.  134 
Osteoma,  ii.  135 
Sarcoma,  ii.  869 

of  the  breast,  i.  183 

diagnosis  of  the,  i.  177 

of  the  choroid,  ii.  122 

of  the  eyelids,  i.  506 

of  the  groin,  diagnosis  of,  i.  621 

of  the  gums,  i.  625 

of  the  iris,  i.  820 

of  the  jaws,  i.  835 

of  the  kidneys,  i.  870 

of  the  labia,  ii.  810 

of  the  larynx,  i.  892 

of  the  lips,  i.  932 

of  muscle,  ii.  28 

of  the  naso-pharyngeal  space.  See  Naso- 
pharyngeal Chvwths,  i.  39 

of  the  neck,  ii.  41.  See  Hydrocele  of 
the  Neck,  i.  758 

of  nerves.    See  Neuroma,  ii.  69 

of  the  nose,  ii.  77 

of  the  optic  nerve,  ii.  112 

of  the  orbit,  ii.  117 

of  the  ovaries.    See  Ovarian  Tumours, 

ii.  147 

of  the  palate,  ii.  160 

of  the  parotid  gland.  See  Parotid  Tumour, 

ii.  165 
of  the  penis,  ii.  184 
of  the  pharynx,  ii.  212 
in  the  popliteal  space,  diagnosis  of  the, 

ii.  237 
of  the  prostate,  ii.  250 
of  the  rectum,  ii.  310,  314 
of  the  retina,  ii.  124,  341 
of  the  scalp,  ii.  381.    See  Sebaceous 

Cysts,  ii.  408 
of  the  scrotum,  ii.  405 


Tumours  of  the  scrotum,  diagnosis  of  the. 
See  Diagnosis  of  Scrotal  Swellings,  ii.  402 
of  the  skin,  ii.  451 
of  the  spermatic  cord,  ii.  463 
of  the  testis,  ii.  589 
of  the  thyroid  gland,  ii.  614,  621 
of  the  tongue,  ii.  637,  638 
of  the  tonsils,  ii.  646 
of  the  female  urethra,  ii.  721 
of  the  uterus,  ii.  748 
of  the  vagina,  ii.  772 
of  the  vulva,  ii.  810 
Tumours,  Malignant,  ii.  5 
See  Carcinoma,  i.  220 

Sarcoma,  ii.  369 
TuMouES,  Non-Malionant,  680 
See  Adenoma,  i.  26 

Cystic  Tumours,  i.  391 

Enchondroma,  i.  465 

Erectile  Tumours,  i.  473 

Exostosis,  i.  491 

Fibrous  Tumours,  i.  535 

Hydrocele  of  the  Neck,  i.  758 

Lipoma  {Fatty  Tumour),  i.  930 

Myoma,  ii.  29 

Myxoma,  ii.  30 

Neuroma,  ii.  69 

Odontoma,  ii.  88 

Osteoma,  ii.  135 

Papilloma,  ii.  161 

Sebaceous  Cysts,  ii.  408 

Villous  Tumours,  ii.  789 
Tunica  vaginalis,  hcematocele  of  the,  i.  654 
hernia  into  the,  i.  799 
hydrocele  of  the,  i.  751 
Tuning-fork,  use  of,  in  diagnosis  of  deafness, 
i.  394 

Tunnelling  the  prostate.    See  Canalisation  of 

the  Prostate,  i.  216 
Tylosis,  ii.  633,  693 
Twisted  suture,  ii.  529 
Tympanic  membrane,  catarrh  of  the,  i.  421 

injuries  of  the,  i.  419 

perforation  of  the,  i.  421 

polypus  of  the,  i.  423 
Tympanum,  affections  of  the.    See  Diseases  of 
the  Middle  Ear,  i.  421 

inflation  of  the,  i.  416 


■Uloeeation,  ii.  693 

of  the  anus.    See  Fissure  of  the  Anus, 

i.  544 
of  arteries,  i.  88 
of  articular  cartilage,  i.  100 
of  the  bladder,  i.  145 
of  bone.    See  Caries,  i.  226 
of  the  cornea,  i.  370 
of  the  duodenum  in  burns,  i.  205 
of  the  eyelids,  i.  507 
of  the  lips,  i.  931 
of  the  nijiple,  ii.  74 
phagedenic,  ii.  206,  644,  697 
of  the  rectum,  ii.  313 
of  scars,  i.  305 
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Ulceration,  serpiginous,  ii.  549 

strumous,  ii.  699 

syphilitic,  ii.  549,  699 

of  the  tongue,  ii.  639 

of  the  tonsils,  ii.  646 

of  the  umbilicus,  ii.  706 
Uloebs,  ii.  695 

atheromatous,  i.  89 

chronic,  ii.  698 

eczematous,  ii.  698 

epitheliomatous,  i.  221 ;  ii.  701 

gouty,  ii.  698 

inflammatory,  ii.  696 

irritable,  ii.  697 

lupoid,  i.  959  •  ii.  700 

(Edematous,  ii.  696 

phagedffiuic,  ii.  206,  544,  697 

rodent,  i.  223  ;  ii.  701 

scorbutic,  ii.  408,  699 

simple,  ii.  695 

sloughing,  ii.  696 

strumous,  ii.  699 

syphihtic,  ii.  549,  699 

varicose,  ii,  698 

venereal.    See  Chancre,  i.  270 
Ulna,  Dislocation  of  the,  i.  85 ;  ii.  702 

Fractures  of  the,  i.  85 ;  ii.  702 

sarcoma  of  the,  ii.  691 
Ulnae  Aetert,  Surgical  Anatomy  and  Ligation 
of  the,  ii.  703 

nerve,  exposure  of,  for  neurotomy,  ii.  74 
Umbilical  Fistula,  ii.  704,  706 
Umbilical  Heenia,  ii.  704 

adult  form,  ii.  705,  707 

congenital  form,  ii.  704 

infantUp  form,  ii.  705,  706 

radical  cure  of,  i.  700 

strangulation  of,  ii.  705 
Umbilical  vein,  pyiemia  from  inflammation  of 

the,  ii.  706 
Umbujcds,  ii.  706 
Unreduced  dislocations,  i.  407 
Ununited  Fracture,  ii.  707 

causes,  ii.  707 

forms,  ii.  708 

treatment,  ii.  708 
Urachus,  non-closure  of  the,  ii.  704 
Urtemia,  ii.  710 
Ursemic  convulsions,  ii.  711 
Uranoplasty.    See  Surgical  Treatment  of  Cleft 

Palate,  i.  316 
Urates,  deposits  of,  in  urine,  i.  216 ;  ii.  733 
Ubea,  ii.  711 

Ureter,  obstruction  of  the.    See  Hydronephro- 
sis, i.  759 

wounds  of  the,  i.  864 
Urethra,  Diseases  of  the  (in  the  female),  ii.  720 

fistula,  ii.  721 

inflammation,  ii.  720 

malformations,  ii.  720 

stricture,  ii.  720 

tumours,  ii.  721 
Urethra,  Diseases  of  the  (in  the  male),  ii.  713 

inflammation,  ii.  713.    See  Gleet,  i.  605 
Gonorrhoea,  i.  610 
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Urethra,  Diseases  of  the  (in  the  male) : — 
neuralgia,  ii.  714 
peri -urethral  abscess,  ii.  716 
stricture  of  the,  ii.  496 
warts,  ii.  715 

endoscopic  examination  of  the.  See  Endo- 
scope, i.  466 

Foreign  Bodies  in  the,  i.  564 ;  ii.  716, 
719 

in  the  female,  ii.  721 
hffimorrhage  from  the,  i.  658  ;  ii.  718 

in  gonorrhoea,  i.  611 
injuries  of  the,  ii.  718 

in  injuries  of  the  pelvis,  ii.  179 
plastic  operations  on  the.    See  Urethro- 
plasty, ii.  724 
pressure  on  the,  in  dislocation  of  hip, 
i.  738 

stone  in  the,  ii.  487,  719 
Urethral  caruncle,  ii.  811 
fever,  ii.  722 

lithotomy,  i.  942  ;  ii.  482 
Urethritis,  in  the  female,  ii.  721 

in  the  male,  ii.  713. 

See  Gleet,  i.  605 

Gonorrhcea,  i.  660 

eczematous,  ii.  713 

gouty,  ii.  713 

tramnatic,  ii.  713 

tubercular,  ii.  714 
Urethrocele,  ii.  720 
Urethroplasty,  ii.  724 
Urethro-rectal  fistula  after  lithotomy,  i.  938 
Urethrotomes,  ii.  727 
Urethrotomy,  ii.  727 

external,  ii.  730 

internal,  ii.  727 

perineal  section,  ii.  731 
.subcutaneous,  ii.  732 

See  also  The  '  Boidonni&re '  Operation, 
i.  170 

Urethro-vaginal  fistula,  ii.  773 
Uric  acid  calculus,  i.  215 

deposits  in  urine,  i.  216  ;  ii.  732 
Urinary  abscess.  See  Perineal  Abscess,  ii,  189 
calculus,  i.  214 
Deposits,  ii.  732 
Fistula,  ii.  248,  734 
parasites,  ii.  734 
Urine,  diminished  secretion  of,  in  intestinal 
obstruction,  i.  810 

in  strangulated  hernia,  i.  705 
extravasation  of,  i.  498 
incontinence  of,  i.  785 
Morbid   Conditions   of,  in  reiauon  to 
surgary,  ii.  736 
in  albuminuria,  i.  31 :  ii.  740 
in  chronic  cystitis,  i.  210 
in  chyluria,  i.  301 ;  ii.  741 
in  glycosuria,  ii.  741 
in  hoematuria,  i.  657  ;  ii.  738 
in  malignant  disease  of  the  bladder, 
i.  155 

in  malignant  disease  of  the  kidney 
i.  871 
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Urine,  Mobbid  Conditioks  of,  in  osteomalaoia, 
ii.  137 

in  nephritis,  ii.  51 

in  pyelitis,  ii.  282 

in  pyelo-nepliritis,  ii.  283 

in  pyonephrosis,  ii.  288 

in  scurvy,  ii.  407 

in  vesical  calculus,  i.  216 
retention  of,  ii.  332 
suppression  of,  ii.  518 

after  lithotrity,  i.  946 
Ubticaeia,  ii.  742 
acute,  ii.  743 
chronic,  ii.  743 
papulosa,  i.  927 ;  ii.  743 
pigmentosa,  ii.  744 
Uteei,  Cebvix,  Amputation  of  the,  i.  268 

Stenosis  of  the,  i.  269 
TJiEErKE  Appendages,  Eemoval  of  the,  ii.  745 
extra-peritoneal  method,  ii.  746 
intra-peritoneal  method,  ii.  747 
See  also  OijpJwrectomy,  ii.  99 
Ovariotomy,  ii.  151 

TUMOTIBS  OP  THE,  ii.  748 

carcinoma,  ii.  751 
fibro-cystoma,  ii.  750 
fibro-myoma,  ii.  748 
myxoma,  ii.  751 
polypi,  ii.  750 
sarcoma,  ii.  751 
Utero,  fractures  in,  i.  814 
Uterds,  Extirpation  of  the,  ii.  752 

abdominal  operation  (Freund's),  ii.  752 
partial  operations,  ii.  754 
vaginal  operation  (Schroeder's),  ii.  753 
UvTJLA,  Diseases  of  the,  ii,  764 
atonic  relaxation,  ii.  755 
chronic  inflammation  (hypertrophy),  ii.  755 

Vaccination,  ii.  756 

animal  vaccination,  ii.  765 

from  the  human  subject,  ii.  766 

revaccination,  ii.  763 

in  the  treatment  of  noevus,  ii.  32 
Vaccination-Syphilis,  ii.  767 
Vagina,  Affections  of  the,  ii.  769 

acquired  malformations,  ii.  769 

congenital  malformations,  ii.  769 

foreign  bodies,  ii.  771 

imperforate  hymen,  ii.  769 

inflammation,  ii.  771 

malignant  disease,  ii.  772 

prolapse,  ii.  772 

tumours,  ii.  772 

■wounds,  ii.  771 
Vaginal  Fistul/e,  ii.  773 

recto-vaginal,  ii.  774 

vesioo-vaginal,  ii.  773 

Hernia,  ii.  775 

lithotomy,  i.  942  ;  ii.  482 

operation  for  extirpation  of  uterus,  ii.  753 

specula,  ii.  460 
Vaginismus,  ii.  775 

Valsalva's  method  of  inflating  the  tympanum, 
i.416 


Varioooele,  ii.  775 

diagnosis  of,  i.  404 ;  ii.  777 
Varicose  aneurism,  i.  98 

ulcer,  ii.  698 

Veins,  ii.  778 
Varix,  aneurismal,  i.  98 

of  lymphatics.    See  Lymphangieetasis, 
i.  967 

of  saphenous  vein,  diagnosis  of,  from 
femoral  hernia,  i.  621 
Vascular  growths. 

See  Cvrsoid  Aneurism,  i.  309 
Erectile  Ttmours,  i.  473 
NcBvus,  ii.  30 
of  meatus  urinarius  in  women,  ii.  811 
Vegetations,    adenoid,   of    naso -pharyngeal 
region,  ii.  39 

syphilitic,  ii.  548 
Vein,  axiUary,  wound  of,  i.  120,  121 

jugular,  wound  of,  i.  861 ;  ii.  607 
Veins,  air  in,  i.  27 

canalisation  of.  See  Canalisation  of  Clot, 

i.  216 
diseases  of. 

See  Phlebitis,  ii.  214 
Thrombosis,  ii.  608 
Varicose  Veins,  ii.  778 
gunshot  wounds  of,  i.  649 
Venereal  disease. 

See  Cliancre,  i.  270 
OonotrJuxa,  i.  610 
SypJdlis,  ii.  543 
Venesection,  ii.  782 
Venomous  Serpents,  Bites  of,  ii.  783 
Venous  hremorrhage,  i.  662 

difference  between,  and  arterial  htemor- 

rhage,  i.  663 
treatment  of,  i.  666 
Ventral  hernia,    See  Abdominal  Hei-nia,  i.  9 
Vermiform  appendix,  perforation  of  the,  ii.  203 
Verruca. 

See  Warts,  ii.  811 

Acrocliordon,  i.  24 
necrogenica,  ii.  226.  See  Cadaveric  Warts, 

i.  212 
senilis,  ii.  811 
venereal,  of  vnlva,  ii.  809 
vulgaris,  ii.  811 
VertebrsB,  caries  of.    See  Caries  of  tlie  Spine, 
i.  228 

dislocations  of,  i.  130 
erosion  of,  in  abdominal  aneurism,  i.  6 
fractures  of,  i.  130 
gunshot  wounds  of,  i.  641 
spongioid  condition  of,  in  rickets,  ii.  358 
Vertebral  Artery,  Ligature  of  the,  ii.  785 
Vesical  catarrh,  i.  145 
Vesioo-intestinal  Fistula,  ii.  786 
Vesico-vaginal  fistula,  ii.  773 
Vesicul^e  SEjnNALES,  Diseases  of  the,  ii.  788_ 
Vessels,  changes  in  structure  of,  in  albuminoid 

degeneration,  i.  30 
VrBRio,  ii.  788 
Vienna  paste,  i.  262 
Villous  cancer  of  the  breast,  i.  191 
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YiLLons  TuMouBS,  ii.  789 

of  the  bladder,  i.  155 ;  ii.  789 
of  the  rectum,  ii.  311 
Visceral  congestion  in  burns,  i.  204 
Vision,  Disorders  of,  from  Injuries  of  the  Head 
and  Spine,  ii.  790 

from  railway  injuries,  ii.  304,  793 
Feigned  diseases  of,  ii.  798 

simulated  bilateral  amaurosis,  ii.  798 
unilateral  amaurosis,  ii.  799 
amblyopia,  ii.  800 
loss  of,  in  orbital  aneurism,  ii.  132 
VisuAii  Acuity,  ii.  801 
VitiUgo,  i.  925 

ViTKEous,  Diseases  of  the,  ii.  803 

cysticercus,  ii.  804 

hffimorrhage,  ii.  804 

inflammation,  ii.  803 

muscsB  volitantes,  ii.  805 

opacities,  ii.  804 
Volvulus,  i.  804 

of  ascending  colon,  i.  804 

of  sigmoid  flexure,  i.  804 

of  small  intestine,  i.  805 
Vomiting,  as  a  Symptom  in  Injuries  and  Sur- 
gical Diseases,  ii.  806 

in  abdominal  injuries,  i.  2 ;  ii.  806 

in  head  injmies,  ii.  806 

in  intestinal  obstruction,  i.  809  ;  ii.  806 

in  peritonitis,  ii.  199,  807 

in  strangulated  hernia,  i.  704  ;  ii.  807 
Vulva,  Affections  of  the,  ii.  807 

acquired  malformations,  ii.  807 

chancres,  ii.  809 

congenital  malformations,  ii.  807 
eruptions,  ii.  809 
fissure,  ii.  808 
hasmatoma,  ii.  808 
inflammation,  ii.  808 
malignant  disease,  ii.  811 
noma,  ii.  808 
tumours,  ii.  809 
vascular  growth,  ii.  811 
venereal  warts,  ii.  809 


Wakley's  stricture  dilator,  ii.  507 
'  Wandering  rash '  of  tongue,  ii.  635 
Wardrop's  operation  for  aneurism,  i.  60 
Waets,  ii.  811 

cadaveric,  i.  212 ;  ii.  226 

of  hands,  i.  679 

of  penis,  ii.  185 

syphilitic,  of  tongue,  ii.  548.    See  Mucouj 
Patches,  ii.  25 

treatment  of,  by  salicylic  acid,  i.  263 

venereal,  of  vulva,  ii.  809 
Warty  growths  of  scars,  i.  305 

tongue,  ii.  638 
Wasps,  stings  of,  ii.  478 
Watson's  operation  for  removal  of  carious 
tarsal  bones,  ii.  568 

Plasteb  of  Pabis  Swing  Splin:?,  ii.  812 
Weak  ulcer,  ii.  690 
Webbed  Fingebs,  i.  644 ;  ii.  812 


Wells's,  Sir  Spencer,  forcipressure  forceps,  i.  100 

needle,  ii.  46 
Wet  cupping,  i.  389 

Wheelhouse's  operation  for  stricture,  i.  170 ; 
ii.  731 

Whitehead's  operation  for  removal  of  the 

tongue,  ii.  642 
Whitlow,  ii.  812 

Wisdom  teeth,  eruption  of  the,  ii.  571 
Women  as  surgical  patients,  ii.  431 
Wood's  operation  for  ectopia  vesics  and  epi- 
spadias. See  Ectopia  Vesicm  and  Epispadias, 
i.  425 

for  radical  cure  of  hernia.  See  Radical 
Cure  of  Hernia,  i.  693 

rhfnoplastic  operation,  ii.  348 
Woolsorters'  disease,  ii.  3,  419 
Wounds,  contused,  ii.  817 

gunshot.  See  Gun-shot  Wounds,  ii.  626 

incised,  ii.  817 

lacerated,  ii.  814 

poisoned.  See  Poisoned  Wounds,  ii.  224 
punctured.  See  Sabre  and  Bayonet  Wou7ids, 

ii.  364 
Treatment  of,  ii.  813 

absorbent  dressings,  ii.  816 
antiseptic  dressings,  i.  76  ;  ii.  816 
axrest  of  hemorrhage,  i.  93,  666; 
ii.  814 

drainage,  i.  75,  409  ;  ii.  815 
immobility,  i.  779  ;  ii.  815 
pressure,  i.  295  ;  ii.  815 
sutures,  i.  73  ;  ii.  528,  815 
wound-apposition,  ii.  815 
wound-cleansing,  ii.  814 
Wounds  of  the  abdomen,  i.  2 
of  the  arch  of  aorta,  ii.  268 
of  arteries,  i.  93 
of  the  axilla,  i.  120 

of  the  bladder,  ii.  179.  See  Rupttirc  of  the 

Bladder,  i.  151 
of  the  chest.   See  Injtiries  of  tlie  Chest, 
i.  278 

of  the  ciliary  body,  i.  308 
of  the  conjunctiva,  i.  358 
of  the  cornea,  i.  379 
of  the  cranial  nerves,  i.  381 
of  the  external  ear,  i.  418 
of  the  eyeball,  i.  504 
of  the  femoral  artery,  i.  624 
of  the  gluteal  artery,  i.  607 
of  the  heart,  i.  689 
of  intestine,  i.  4 
of  joints,  i.  859 
of  the  jugular  veins,  i.  861 
of  the  kidney,  i.  863 
of  the  lacrymal  sac,  i.  882 
of  the  larynx,  ii.  C07 
of  the  liver,  i.  951 
of  the  lung,  i.  953 
of  muscles,  ii.  27 
of  nerves,  ii.  61 
of  the  oesophagus,  ii.  93 
of  the  optic  nerve,  ii.  112 
of  the  oibit,  ii.  115 
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Wounds  of  the  palmar  arch,  ii.  160 

of  the  pelvis  (renal),  i.  86-1: 

of  the  pericardium,  ii.  186 

of  the  pharynx,  ii.  207 

of  the  pulmonary  artery,  ii.  268 

of  the  rectum,  ii.  309 

of  the  scalp,  i.  686  ;  ii.  379 

of  the  sclerotic,  ii.  395 

of  the  scrotum,  ii.  404 

of  the  spinal  cord,  1.  134 

of  the  spleen,  ii.  471 

of  the  throat,  ii.  606 

of  the  trachea,  ii.  607 

of  the  ureter,  i.  864 

of  the  urethra,  ii.  718 

of  the  vagina,  ii.  771 

of  the  vulva,  ii.  808 
Wrenches  of  spine,  i.  125 
Wkist-joint,  Amputation  at  the,  ii.  819 

antero-posterior  flap  method  (Lisfranc's),   Zona.    See  Herpes  Zoster,  und.etHci-pcs,i.  711 
i.  820  Zone  of  ciliary  injection,  ii.  392 

circular  method  (Velpeau's),  ii.  820  Zooglcea,  ii.  387 

elliptical  method  (GuSrin's),  ii.  820  Zygoma,  fi-acture  of  the,  i.  513 


THE  END. 


WnisT-joiNT,  single  lateral  flap  method  (Du 
brueil's),  ii.  820 
Diseases  of  the,  ii.  820 
Dislocations  of  the,  ii.  821 
radio-cai-pal,  ii.  821 
radio-ulnar,  ii.  822 
dislocations,  congenital,  of  the,  i.  336 
excision  of  the,  i.  858 
Wryneck.    See  Torticollis,  ii.  648 

Xanthelasma.    See  Xanthoma,  ii.  823 

of  tongue,  ii.  635 
Xanthic  oxide  calculus,  i.  215 
Xakthoma,  ii.  823 
Xerodeema,  ii.  824 
Xerophthalmos,  ii.  826 
Xerosis,  ii.  825 


PniNTED  BY 
SPOTTISWOODE  .\ND  CO.,  NEW-STllEET  SQUAliK 
LONDON 


SMITH,  ELDER,  &  OO.'S  PUBLICATIONS. 


SURGERY:   its  Prikciples  and  Pbacticb.     By  Timothy  Holmes,  M.A.  Cantab.,  F.R.C.S., 

Suigeon  to  St.  George's  Hospital.  Fourth  Edition.  Witli  418  Illustrations  chiefly  by  Dr.  Webtmacott. 
Royal  8vo.  30j. 


'A  most  complete  and  accurate  surgical  text-book. 
It  is  an  extremely  fair  exposition  of  British  Surgery. 
We  have  no  hesitation  in  recommending  this  work  as  by 
far  the  best  of  existing  surgical  text-books  ;  it  is  well  up 
to  tho  time;  it  exhibits  a  thorough  acquaintance  with 
surgical  literatm-e  and  practice,  is  characterised  by  the 
most  impartial  fairness,  and  is  Tyritten  in  excellent 
English.'— JlEDICAL  TrsLES. 

'  We  believe  it  to  be  by  far  the  best  surgical  text-book 
that  we  have,  insomuch  as  it  is  the  completest  and  the 


one  most  thoroughly  brought  up  to  tho  knowledge  of  the 
present  day.  All  who  will  gi vo  this  book  the  careful  perusal 
that  it  deserves  and  requires,  whether  student  or  practi- 
tioner, win  agree  with  us  that,  from  the  happy  way  in 
which  justice  is  done,  both  to  the  principles  and  practice 
of  surgery,  from  the  care  with  which  its  pages  are  brought 
up  to  modem  date,  from  the  respect  which  is  paid  all 
along  to  the  opinions  of  others,  it  deserves  to  take  the 
first  place  among  tho  text-books  on  surgery.' 

British  Medical  JouknaIi. 


An  INDEX  of  SURGERY :  being  a  Concise  Classification  of  the  Main  Facts  and  Theories  of 
Sm'gery,  for  the  Use  of  Senior  Students  and  others.    By  0.  B.  Kebtlby,  F.R.C.S.,  Surgeon  to  the  West 
London  Hospital,  and  to  tho  Sm'gical-Aid  Society.    ~  ' 
'  Will  prove  truly  valuable,  and  wUl,  we  trust,  for 
many  years  be  kept  up  to  the  imperious  demands  of  sur- 


gical progress.  The  system  of  arrangement  is  just  what 
the  system  in  such  a  publication  should  ever  be,  purely 
alphabetical,  and  the  text  is  written  in  as  elegant  and 
intelhgible  English  as  can  be  expected  in  condensations 
and  abridgments.' — British  Medical  Journal. 

'  Mr.  Keetley's  work  fills  a  gap  that  has  long  existed 


Third  Edition.  Crown  8vo.  lOi.  6d. 
in  the  educational  literature  of  surgery.  Previous 
attempts  have  been  made  to  produce  a  book  of  the  same 
character,  but,  compared  with  the  "  Index,"  they  have 
aU  been  crude  and  ineffectual.  We  heartily  congratulate 
Mr.  Keetley  on  his  performance,  and  as  heartily  thank 
liim  for  conferring  a  real  boon  on  medical  students  by 
this  much-needed  and  excellently  executed  aid  to  the 
study  of  sm-gery.'  Medical  News. 


The  SURGERY  of  DEFORMITIES.  A  Manual  for  Students  and  Practitioners.  By  Noble  Smith, 
F.II.C.S.  Edin.,  L.B.C.P.  Loud.,  Surgeon  to  the  All  Saints'  Children's  Hospital,  Senior  Surgeon  and  Surgeon 
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'The  woodcuts  show  very  practically  the  points 

which  they  are  intended  to  illustrate,  and  materially 


help  the  reader.  We  can  recommend  this  as  one  of 
the  most  practical,  useful,  and  able  handbooks  of  Ortho- 
pjedio  Surgery.  It  is  one  which  wiU  be  alike  popular  and 
useful  with  practitioners  and  students,  and  establishes 
for  its  author  a  high  position  in  the  department  of  science 


and  practice  which  his  ;hai)iil»ook  ilji^trates.'— British 
Medical  Journal. 

'  This  is  a  sound  practical  guide  to  the  treatment  of 
bodUy  deformities,  based  evidently  uj^n  personal  obser- 
vation and  experience..... We  can  cordially  recommend 
the  work  as  a  guide  to. busy  practitioners,  who  will  find 
ill  it  just  what  they  want  oTesJiy  set:  forth -and  illus- 
trated.'— London  Medical  Iiecokd.  • ..  ^ 


ANTISEPTIC  SURGERY :  its  Principles,  Pbactice,  Histobt,  and  Eesults.  By  W.  Watson 
Chetne,  M.B.,  F.K.U.S.,  Assistant-Surgeon  to  King's  College  Hospital,  and  Demonstrator  of  Surgical 
Pathology  in  King's  College.   With  145  Illustrations,  8vo.  21s. 

for  while  Mr.  Lister's  results  and  views  have  hitherto 


'  In  the  volume  before  us  Mr.  Cheyne  has  made  a  very 
valuable  addition  to  surgical  literature.  The  intimate 
professional  relations  of  Mr.  Cheyne  with  Professor 
Lister  give  a  special  importance  and  value  to  this  work  ; 


been  published  only  fragmentary  in  journals  and  transac- 
tions of  learned  societies,  Mr.  Cheyne's  book  affords  a 
trustworthy  and  complete  statement  of  them.' — Lancet. 
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Surgeon  to  the  All  Saints'  Children's  Hospital,  and  Orthopaedic  Surgeon  to  the  British  Home  for  Incurablea! 
Bound  in  half-leather,  price  26*. 


'  Certataly  one  of  the  most  remarkable  publications  of 
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